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NASPIC Overview

Is a team of engineers and process technicians focused on helping
industry, government and academia to advance semiconductor packaging
processes, reshore high value packaging of semiconductors, and channel

commercial opportunities into supply chains.

» A UK-owned, open-access innovation and scale-up
capability for advanced semiconductor packaging and
integration.

» Operate with an open access model, time and materials
costs, pay to play models of operation.

» Validate PDKs through packaging and reliability testing.
> Problem-shoot current packaging issues.

» Benchmark alternative lead frames, substrates, wire
materials, mould compounds.

» Establish tested and proven packaging process parameters.

NASPIC facility
» |ISO 7 / Class 10,000
» 600M?

» \Xafer-in and packaged
device out
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he role of NASPIC

Addresses the Challenges

» UK-owned capability to reduce dependence on overseas packaging facilities.

» Build robust domestic capacity to withstand global disruptions.
» Provide shared validation, rapid prototyping and qualification pathways
» Development of next-generation packaging solutions.

Three Phase Strategy

» Phase 1 - Power electronics.
» Phase 2 - Photonics & advanced CMOS.
» Phase 3 - System integration.
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A UK Partnership

» 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.
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NASPIC in the Supply Chain

» NASPIC and CSAC process wafers into packaged and tested devices and systems.

wafer die device system application
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Final assembly

Raw Materials

CSAC and NASPIC
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NASPIC Overview & Progress

Phase 1 - Power Electronics Packaging

» £23m capital funding: Innovate UK, Driving the Electric Revolution (DER), University of
Strathclyde, Scottish Enterprise and High Value Manufacturing Catapult (HVYMC).

» 600mM? |SO7 cleanroom constructed, equipment being installed and training ongoing.
» Operational Q2 2026 - mature development of first projects.

Phase 2 - Photonics & Advance CMOS Packaging

» Funded through Glasgow City Region Innovation Zone (GCR-I2).
» 600mM? |SO5 cleanroom design, and equipment down-select and procurement underway.

» Operational Q1 2028 - project development with partnhers underway.

Phase 3 - Final Systems Integration
» Facility Design and Equipment Specification underway.
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NASPIC Phase 1 Capabilities
- Multidisciplinary design approach to enable greater functionality,
PaCkage DeS|gn efficiency and miniaturisation.

Secure handling and advanced inspection capabilities for
incoming semiconductor wafers.,

0 zgci:gseign separation and mounting of individual semiconductor

'*Q‘\ Hgﬁ—itpi)%rr?olr?r:]:nacinggl?gaﬁfrmcg.riCa[ connection technologies for

@ Protection systems designed for harsh environments.

3 Final integration and qualification to industry standards.

rosistanc to thermal. mechanical and erironmental sresse.
o Incorporating modules into higher-level systems.
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NASPIC

Cell1 JOINEIHWFSSUIETglel<M 3D video microscopy. 3D scanning metrology

U
D)
Q
n
D
=

Process Flow & Equipment

Cell 2 Sitelglel= Inert environment, temperature and humidity control

o1l Die Preparation Wafer expander, wafer laminator, UV curing

Cell4 RWEIEISglglallgle Wafer thinning, backgrinding, wafer polishing

Cell 5 RWEIEIgbIlelgle Wafer dicing, wafer cleaning, spin coating

Cell 6 QDIEFNirlolg Plasma cleaning, automatic die bonding, sinter bonding, vacuum curing

Cell 7 Hlalrsigelelalal<tetilo]g Multi-head wire bonding, ultrasonic wire and wedge bonding

: Overmoulding, dam and fill, glob top, laser sealing, curing oven, laser
Cell 8 [=gleciotlilicldlelg depanelling and singulation, seam sealing

Cello BESH Pull and shear, continuity, X-ray and CT scanning, CSAM

t Cell 10 QY EIENEEN All equipment is industry grade
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Phase 1. Power Electronics Cleanroom Equipment

( Microscope ] [ Wafer Thinning ] [ Wafer Cleaner ] [ Wafer Mounter ]

Nikon NEXIV VMZ-S4540 Disco DGP8761 Disco DCS1460 Advanced Dicing
* High-speed, high-accuracy  Precision wafer backside * Manual cleaning system Technologies ADTL
measurement grinding/thinning + 3"-12" tape and frame capability « Semi-automatic wafer mounter
* Resolution 0.01pm * Minimum finish thickness 25um * Available for use by Q4 2026
* Working area 450%x400x200mm + Wafer diameter 6"-12"
+ Payload =40kg « Material capability Si, SiC, GaN,

GaAs, InP and Glass
* Available for use by Q4 2026
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Phase 1. Power Electronics Cleanroom Equipment

[ Wafer Dicing ] [ Wafer Expander ] [ Plasma Cleaner ] [ Die Bonder ]

Corning Laser Technologies Corning Laser Technologies Nordson March AP600 BESI DC2804MM 2200 EVO hF

DTX-200 Dynatex DXE 9 + Plasma cleaning Multi-chip die bonder
« Integrated wafer scribe and break  + \Wafer Expander * Improved wettability and * Paste dispensing and sinter film
* Dry-process « Wafer transfer from film frames to adhesion . handling capability Accuracy
- Narrow street dicing on lll-V hoops * Process gases include O2 and Ar T10pM@30
substrates « Heated chuck 65°C * Bond force <500N. .
« Precise singulation with minimal ~ + 8" wafer capability * Bondhead heating <450°C
debris « Substrate heating <450°C

* \Wafer diameter <8"
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Phase 1. Power Electronics Cleanroom Equipment

[ Vacuum Oven ] [ UV Curing ] [ Wire Bonder ] [ Mechanical Tester ]

Rehm Nexus 500 Powatec U-300 Hesse Bondjet BJ653 Nordson Dage 4000
* Reflow oven « Manual UV curing system * Heavy/fine wire and ribbon + Destructive analysis of bond
* Pressure-less sintering and « \Wafer Size bonding quality
vacuum flux/flux-less soldering * up to @300mm without frame * Heavy Wire + Die bond shear, wire pull and
* Inert N2 atmosphere * up to @400mm with frame * Al©@100-600pum shear, bending and peeling tests
* Chamber pressure 0-1000mbar * Frame up to @400mm DTF 2-12 * Cu ©@300-600um
* Heating plate temperature <450°C and DTF 2-12-1 * Fine Wire
+ Working area 500x500mm * Substrate thickness up to 5mm  Al/AU ©17.5-50pum

* Cu@12.5-50pum
* Al/Cu ribbon 500x100pum -
2000%200UM
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Phase 1. Power Electronics Cleanroom Equipment

Dam & Fill / [
Chemical dispense

Curing Oven ] [ Overmoulder ] [ Ultrasonic Welder ]

| -
Rehm Protecto XC v4 Rehm RDS 2400 BESI Fico MMS-X Hesse SW1085
» Dispensing, jetting and spraying * Curing Oven * Overmoulder + Fully automatic ultrasonic
* Glob top, dam and fill, underfill * Infra-red and convection * Lead frame and module moulding welding
and encapsulation technology » Flash-free clamping « Compatible with copper and
* Heated nozzle ensures consistent  + 10 heating and 1 cooling zones * Low compound waste aluminium
viscosity » Separately programmable zones + Weld head power <1.5k\W
for temperature profiling + Electronically controlled force
+ Conveyor width 460mm actuator
* Speed adjustable 5-500mm/min « Narrow pitch, deep access
capability
+ Pattern recognition supported
positioning
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Phase 1. Power Electronics Cleanroom Equipment

[ Laser Depanel & Singulation ] [ Wafer Probe ] [ Xray CT ] [ Scanning Acoustic Microscope ]
=
[ ,
M-Solv MS-102 SemiProbe LA-200HF Zeiss Xradia Context MicroCT  Nordson Sonoscan Gen7
+ Ablative cutting, etching and + Manual wafer probe + X-ray and micro-CT 2D and 3D « Confocal scanning acoustic
welding metals and ceramic « 8" wafer capability imaging microscope
substrates  trinocular stereo zoom * 0.95um resolution » High-frequency acoustic micro-
+ PCB de-panelling and laser microscope * Non-destructive inspection and imaging
marking + 130x magnification analysis of devices, solder joints, + Non-destructive detection and
* Pulsed green IR laser sources * 100 mm working distance wire bonds, delamination, cracks analysis of internal defects,
and voiding delamination, cracks and voiding
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Phase 1. Power Electronics Cleanroom Equipment

=4 Bl Reliability Testing - Status: preparing procurement documentation

Environmental Test Chamber 1 Environmental Test Chamber 2
Application: HTRB, HTGB Application: H3TRB, HV3TRB
Temperature range up to +200°C Temperature range +10 to +95°C
* 160 channels Humidity range 10% to 98%.

* power supplies up to 3.5kV * 160 channels

* power supplies up to 2kV

Additional test capability being scoped:
« Highly Accelerated Stress Screening (HASS)
* Highly Accelerated Life Test (HALT) capability
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Air-to-Air Thermal Shock
Application: Thermal shock test
Test area

Test volume of 70L

Temperature range -70°C to +200°C



NASPIC Local Ecosystem

» Located at Strathclyde's Advanced Net Zero Innovation Centre (ANZIC) by Glasgow
Airport, part of the Glasgow City Region Innovation Zone.

» Co-located with the Power Network
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Demonstration Centre (PNDC) high-power S
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» Semiconductor packaging, advanced sub- ol LN
system integration, and full-system testing in |

E s
a single location. h’ ’ .
» Supports industry with lab-to-scale solutions. I‘Em gu " |

> Importantly, NASPIC can draw upon established NMIS capability mcludmg:

» 3D print of custom substrates.
NM|S » digital manufacturing (data analytics, data visualisation).
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NASPIC Local Ecosystem
3 | B PNDC Megawatt-scale Test

» 2 x IMVA power supplies
Bidirectional, modular DC (0-#1.5kV) & AC (560V, 0-5kHZz)

2 x IMW dynamometers
4KNm, 30krpm
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NASPIC Power Electronics Cleanroom
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NASPIC Phase 1 Power Electronics Cleanroom
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NASPIC Current and Future Floorplans

il Q2 2027
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q Quality Assurance Verifies incoming materials, tools and processes meet defined quality and compliance
requirements.

iC1HM Die Preparation/Microfab Conditions and inspects photonic dies to ensure readiness for downstream assembly.

o Thinnina & Dicin Reduces die thickness and singulates wafers into individual dies with controlled mechanical
9 g stress.
% Die Attach Bonds die to package or substrate with precise placement and thermal/mechanical stability.

“\ Interconnect Establishes electrical connections between die pads and package leads using fine wire bonds.

@ Process Validation Confirms assembly steps meet performance, yield and repeatability targets.

743
&)

Optica[ A[ignment Actively aligns optical components to maximise coupling efficiency and optical performance.
Encapsu[ation Protects the die and interconnects from environmental and mechanical damage.
Package Finishing Completes mechanical and marking steps to finalise the package form factor.

Functional Test Validates electrical and optical functionality against specification.

O @O

Reliability Test Assesses long-term performance through environmental, thermal and stress testing.




NAS

Cell Name

Storage

General Equipment
General Equipment

PIC

Item
Ultra clean, ISO5 dry storage

Phase 2

Stainless steel benches

N2 storage

(@7 & (T IRV T EVd Tl Wl Microscope 10-40X

(@7 T & (T II RV T EVi[e] oWl Microscope 50-200x
QA & Process Validation [[gelsleilelgflelgt=1s

(@), QY L L TLITAVENI EVi[o] sl SEM metrology system

Micro Fabrication
Micro Fabrication
Micro Fabrication
Micro Fabrication

Micro Fabrication

Micro Fabrication
Micro Fabrication

Micro Fabrication

Micro Fabrication
Die Preparation

Die Preparation

Die Preparation
Die Preparation
Thinning and Dicing

Ultra-fast lithography system

Micro-scale additive manufacture

Micro transfer printing equipment
(options)

ICP-RIE deposition system

Laser sources and analyser
systems

Selective XeF2 vapour etch for
removing sacrificial silicon layers

Plasma ashing system

Rapid thermal annealing system

3D printing of waveguides and
micro-optic elements

Solder jetter/laser reballing (die)

Optical waveguide writing

Waveguide passive alignment

Fume cupboard

Saw dicing

Cell Name

Die Attach

Die Attach
Interconnect
Optical Alignment
Optical Alignment
Optical Alignment
Optical Alignment

Optical Alignment
Optical Alignment
Optical Alignment
Optical Alignment
Optical Alignment

Optical Alignment
Optical Alignment

Optical Alignment

Optical Alignment
Optical Alignment

Optical Alignment

Encapsulation
Encapsulation
Encapsulation

Item
Submicron flip chip bonder

Automatic die bonder

Wire bonder

Optical tables

6 axis stage

Integrating sphere

ILX

Beam profiler

Power meter

PER meter

UV cure system

Epoxy dispense system

Wavelength/linewidth
measurements

LIV/spectral tester

Automated FVA align/attach/
optical assembly machine

Optical fibre alignment (FAC/SAC)

Optical/photonic wire bond

Fully automated photonic
assembly machine

Helium bomb

Fine leak test

Gross leak test

—quipment List

Cell Name

Encapsulation
Encapsulation
Encapsulation
Encapsulation

Package Finishing
Package Finishing
Functional Test

Functional Test

Functional Test

Reliability Test
Reliability Test
Reliability Test

Reliability Test
Reliability Test
Reliability Test

Reliability Test
Reliability Test
Reliability Test

Reliability Test
Reliability Test
Reliability Test

Item
Seam sealer

Metal can sealer

Automated laser weld

3D optical printing

Trim and form

Solder jetter/laser reballing

Burn-in test system

Automated photonic
component/assembly test

Optical transceiver test

Mechanical shock

Thermal shock

Vibration

Temperature Cycling Test

Highly Accelerated Stress Test

High Temp Storage Test

High Temp Operating Life

Thermal imaging camera

Sub-mount level reliability kit

Assembled module reliability kit

Automated laser chips test

On-wafer tester




—ngaging with NASPIC

» NASPIC focus is mid-high TRL (4-7) industry-facing projects, but is equally capable of low TRL
(1-3) research and development projects with industry, RTOs, government and universities.

» NASPIC is open access - it exists to support industry, government and academia.

» Whilst open access, NASPIC is not free to use. Many engagement models exist, including:
» Commercial projects.
» Collaborative CR&D projects.
» Consultancy.
» Access to NASPIC, supported by expert staff, can be:
» Individual items of capital equipment.
» Individual manufacturing cells or groups of cells.
» The entire end-to-end capability.

» NASPIC can support grant proposal writing, and supply chain and consortium building.
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National Manufacturing Institute Scotland

Contact NASPIC:

Christine Dent
Head of Commercial for NASPIC
christine.dent@strath.ac.uk

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

y NMlS WWWwW.Nnmis.scot
A e @nmis_group
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