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Ira A. Fulton Schools of Engineering snapshot

$250M+
annual research 

expenditures

225+
annual invention 

disclosures

33,000+
students

estimated, in-person and 

online

7,300+
graduates

across all degree levels 

in AY2024-25



Fulton Schools five-year research impact themes

Technology-Enhanced 

Health and Medicine

Climate Technology 

Solutions

Competitive Manufacturing in 

an Advanced Economy

National and Economic 

Security
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Solar and 

storage

Grid

Microelectronics

AIWater CommsAutomation

Additive 

manufacturing

DataImaging

Cell and tissue 

engineering

Biosensors



Four steps to research 
impact via tech transfer

O1
Be disciplined about identifying strategic 

research areas

O2 Build unique research capabilities

O3
Use models that allow all innovators to 

access those capabilities

O4
Enable—and incentivize—industry 

partnerships and entrepreneurship



Step 1: Be disciplined about identifying strategic 
research areas

More than $200 billion in 

private sector semiconductor 

investments in Arizona since 

2021

Sources: Semiconductor Industry Association 2024 State of the Semiconductor Industry Report and invest.gov



Step 1: Be disciplined about identifying strategic 
research areas



Step 2: Build unique research capabilities



Step 2: Build unique research capabilities

● Deca M-Series Gen 2 fan-out wafer-level 

packaging and Adaptive Patterning

● 300mm round “panels” 

● SHIELD USA: organic substrates



Step 3: Use models that allow all innovators to 
access those capabilities

Strong core facilities (available to all) for 

democratized research

Small “proprietary” faculty and industry labs

Key corporate partners enhance capabilities 

and engage in joint research

Lease + user fees + research collaboration 

model

Undergraduate, graduate, and employee 

training



Step 3: Use models that allow all innovators to 
access those capabilities



Step 4: Enable—and incentivize—industry 
partnerships and entrepreneurship



Step 4: Enable—and incentivize—industry 
partnerships and entrepreneurship



Step 4: Enable—and incentivize—industry 
partnerships and entrepreneurship



Semiconductor 
Materials

$270M partnership with 
Arizona Commerce Authority 

and Applied Materials to 
create cutting-edge Materials 

to Fabrication lab at MTW

These steps underpin recent industry partnerships

Power Electronics and 
5G/6G

$17.5 million partnership with 
Arizona Commerce Authority 

and NXP to create high-
frequency and high-power 
device test capabilities at 

MTW

Advanced Packaging & 
Heterogenous 

Integration
DoD Microelectronics 

Commons investment for 
Deca 300 mm Fan Out Wafer 
Level capability at ASU with 
license to run M-Series and 
Adaptive Patterning at MTW



And the success of ASU startups



Executive Summary

About Crystal Sonic

The Problem: Our Technology: Sonic Lift-off 

• Award winning deep-tech start up based in Phoenix, AZ

• Advanced semiconductor manufacturing process technology

• 10 employees

• $6.2M raised via pre-seed, venture and awards from DOE, NASA, NSF, DARPA & 

PEI.

• Winners of 2024 Lam Capital Venture Competition, NSTC Pitch, and S3 Finalists.

• We harness acoustic energy to split wafers to reduce waste, lower cost and enable new 

technologies in semiconductor manufacturing.

• Sonic Lift-off enables wafer re-use, previously unachievable with legacy approaches.

• Patented in the US, Asia and Europe. 10 patents.

© Crystal Sonic, Inc. 2026  |  For more information contact: info@xtalsonic.com |  Website: https://xtalsonic.com

Revolutionizing chip manufacturing with the power of sound.

• Legacy chip manufacturing is wasteful and costly.

• Tomorrow’s chips rely on advanced wafer materials for:

The Opportunity

• Sonic Lift-off enables:

• Chip manufacturers to lower cost and advance new technologies.

• Critical material supply-chain resilience.

• Manufacturing sustainability.

• Wafer types: SiC, GaN, GaAs, TFLN, AlN, Si and more.

Power Photonics RF / WirelessAI QuantumMemory

Sonic Lift-off

Lower Input 

Energy

Enabled by SLO 

& Wafer Reuse

Lower Cost

Save Water

PV



Sonic Lift-off

Sonic Lift-off (SLO) enables substrate 

re-use by employing acoustic energy to 

release devices from wafers, replacing 

backgrinding and other wasteful steps 

in chip manufacturing. 

Grinding

Sub-surface damage

20m 20m

Laser Sonic Lift-off

Pristine sub-surface quality: unlike alternatives.



• No sub-surface damage

• Device lift-off + wafer re-use

• High throughput & scalable.

• Broad applicability: SiC, GaN, Si, GaAs, TFLN, etc.

17

Device lift-off use case (wide band-gap and high-value substrates)



Space PV Applications of Sonic Lift-off

18

2023-2026: NASA SBIR Ignite – Phase I, II and II-E support for 

$1.4M to develop sonic lift-off for space photovoltaics.

2020-24: DOE SETO Sub-award for PV reuse



19

 No losses on GaAs PV devices after SLO and substrate reuse

PV Device Lift-off & Substrate Reuse 

SLO substrate

Device

SLO device

Substrate

Regrown device 

SLO substrate

GaAs PV devices

on SLO substrate

Supported by DOE/SETO grant in collaboration with ASU, 

NREL and RIT under contract number # DE-EE0008973.

Efficienc

y (%)

FF 

(%)

VOC

(V)

JSC

(mA/cm2

)

22.084.01.026.13Control

22.084.21.026.12SLO Device 

22.083.81.026.3Regrowth



Our Solution

Advent Diamond Breaks the SWaP-C and Performance Barrier for RF and Quantum Applications

Radar and Telecommunication

RF and High-Power Components

2–3×

Thermal budget

vs. SOTA

>40%

Longevity &

power output

>50%

System size

& weight

Diode Limiter (Lead Product):

Proven prototype performance by Defense Contractor for >100 Watts 

operations which is higher than the SOTA products

Quantum Sensing

Solid-state Readout Platform

>50%

Quantum Sensor

size reduction

LASER FREE

All-electric control & 

readout

100%
Solid-State

Eliminate or reduce the 

need of cryogenics

We provide a proprietary diamond solution that transforms quantum 

sensing enhanced quantum state stability in engineered diamond

One proprietary diamond platform — two breakthrough applications — serving defense, telecommunications, and commercial markets.

Quantum Magnetometer (Lead Product):

Proven prototype performance under NASA SBIR – 20x higher signal 

using electrical readout. Collaboration with FEI Electronics.

Miniaturized diamond RF 

receiver protector die (shown 

here on a penny for scale) 

validated for >100 W

We solve this pain point by giving engineers a higher "thermal budget" 

2–3× SOTA and “higher Frequency” GHz-THz.

First in class electric-readout 

quantum sensors



Our Platform Technology

diode

High-Quality, 
High-Resolution 

Lithography

PIN diode

tr
a

ns
is

to
r

Semiconductor Technology Beyond Today’s Limits

Surface Treatment to Reduce Wafer 

Defects

Diamond PECVD

Deposition

All-Diamond Component

& IC Fabrication
Diamond Component

Designs

Under treatment After treatment

Defect density reduced >10³/cm³
Outsourced

Diamond Wafer
High-quality PECVD diamond 

deposition

Core IP components: RF, quantum & power
Packaged

Components

IP MOAT &
KEY DIFFERENTIATORS

Proprietary controlled doped

diamond film manufacturing

Lowest contact resistance ever 

reported for diamond Ohmic 

contacts

Defect reduction process

>10³/cm³ improvement

Standard Si fab tools

— no exotic capex

Core IP & Design Ownership covers 

RF, quantum & power applications

Validated supply chain for scaleup 

and commercialization 

End-to-end platform control — from raw diamond to packaged component — built on standard silicon industry tools for scalable, low-cost production.

Fabrication on Si industry 
tools



Company HistoryCompany History

Technology Development Commercialization

2004 -

2006

2016

Key patent filed for 

phosphorus-doped 

diamond process

Prof. Nemanich 

initiated the 1st US 

semiconducting 

diamond research 

program

2018

Established

with NSF funding

2024

First product of

Diamond Radiation Sensor 

launched

2024

Secured DARPA funding for scaling diamond 

technology (LADDIS and UWBGS programs)

Over $17M funded to date from various 

sources, including DoE, DoD, and NASA

2023

The first 
all-diamond IC: a receiver 

protect component for RF 

Front Ends

Diamond growth in 
CVD plasma

2019 -

2023

diode

PIN diode

tr
a
ns

is
to

r

Prototypes of Schottky 

diodes and PIN diodes 

developed

2023

Collaborations with 

Fortune 500 Prime 

Defense Contractors 

2025

Case studies with key 

partners using all-

diamond diodes

2024

Industrial-scale fab for 

product development 

in partnership with ASU

Commercialization and 

scaleup

2026

22
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SunFlex is an ASU-Founded R&D engineering 
company in the solar energy technology 

domain, specializing in aluminum foil laser-
welded modules for the terrestrial and space 

markets.



Satellites: Every Module is a Snowflake

5/18/2026 SUNFLEX SOLAR
2
5

• Almost every satellite panel and 
array is a unique design

• Cells must be patterned in irregular 
shapes and locations, in order to 
make the most of available surface 
area

• The space industry needs a low-
friction, highly-automated process 
for the rapid design and integration 
of satellite solar arrays, using 
readily-available materials with 
robust supply chains.

Array

Cell

Panel



Solution: SunFlex AetherFoil Solar Modules

5/18/2026 SUNFLEX SOLAR
2
6

Ultra-thin, lightweight 

glass frontsheet

Ultra-thin, lightweight 

encapsulants

High-volume silicon 

solar cells

Space-grade 

insulator 

material

Laser-welded aluminum 

foil conductive layer 

Polymeric or 

glass backsheet
AetherFoil SolutionConventional 

Solution

Uses silicon cells developed 
for the terrestrial market, 
global supply 1TW+ 
(1,000,000+ MW)

Modules made with III-V 
GaAs cells, total global 
supply < 10MW

Priced less than $10/WModules that cost $50-
$200/W

Patterning done with software 
automation and cells laser-
welded to conductive foil with 
automated manufacturing

Patterning done manually 
and cells placed by hand

Automated design and build 
process, changes to cell and 
module layout are low-friction

High Volume, High Mix

Labor-intensive design 
and build process, with 
high-friction changes.

Low Volume, Low Mix



Aerosol Impact-Drive Assembly (AIDA) is an inline method to deposit thin films 

composed of nanomaterials with tunable porosity and surface roughness.



Swift Coat’s sheet-to-sheet 

AIDA tools presently coat up to 

1 m x 0.5 m (2 m x 1 m soon)



Durable Anti-Reflective and 

Anti-Fog Coatings

ATOX-Resistant Coatings for Carbon 

Fiber Materials used in ADEPT Platform

Anti-Reflective Coatings for Space-

PV Systems 

AIDA Coatings for Space Applications



3% Higher transmittance 

Compared to Uncoated Glass

UV Filtering

30% Reflected

70% Absorbed

ESD

1000 Ω/  Sheet Resistance  

Up next: Inexpensive, higher-performing, alternative to 

legacy space-qualified glass



Zeolite Separator Platform Technology
for Fire-Safe and High Energy Density Lithium Batteries 

Prof. Jerry Lin – ASU Membrane and Energy Laboratory and Safe-Li LLC

Current Challenges in Lithium Batteries for Energy Storage

Lithium-ion Batteries (LIBs):
 Fire hazards due to flammable organic electrolytes and separators 

 Limited operating temperature range 

 Poor performance when using fire-resistant electrolytes with organic separators, caused by inadequate 
separator–electrolyte wettability 

High-Energy-Density Lithium Metal Batteries (LMBs):
• Lithium dendrite formation and penetration, leading to battery failure 

• Poor electrode–electrolyte interface, resulting in reduced performance 

Lin Lab’s Zeolite Separator Platform Technology addresses all of these challenges.

Three US Patents:
• Jerry Lin, K. Rafiz, “Fire-Proof Lithium-Ion Battery”, US Patent App: US 2023/0238644Al,  Pub. Date: Jul. 27, 2023

• Jerry  Lin, K. Rafiz, “Fast charging quasi-solid state Li-metal batteries enabled by gamma-alumina separators”, US Patent App.: US 2024/0250383Al, Pub. 
Date: Jul. 25, 2024

• Jerry Lin, K. Rafiz,” Plate-structured electrode-coated zeolite separators for lithium-metal batteries”, PCT Patent App. No. US 2022/072403, 2022, US Patent 
App.: US 2024/0283090A1, Pub. Date:  Aug.22, 2024 



Lithium-Ion Battery with Zeolite (Silicalite) Separator

Cross-section of NMC 

cathode coated with a 

zeolite (silicailte) separator

Surface of zeolite separator

Fire-Proof Electrolyte:

Lithium bis(fluorosulfonyl)imide (LiFSi)

in Trimethyl phosphate (TMP)

Assembled with graphite anode and filled with fire-

proof liquid electrolyte

Dynamic conduct angle of 5.3 M LIFSI/TMP

PP

Silica

Zeolite

Zeolite wets well with the fire-proof electrolyte

Cycles at 65oC

LIBs with fire-proof electrolyte and zeolite 

separator perform much better than LIBs 

with PP or silica separators



High Energy Density Lithium Metal Batteries  with Plate-Shaped Zeolite Separator

Plate-shaped MFI zeolite                NMC coated Zeolite Separator

C and V vs Time at 3C-rate      Columbic EBiciency

NMC cathode

Zeolite membrane 
separator 

(a) (b

)

With lithium as the anode, the plate-shaped zeolite separator 

provides a uniform Li⁺ ion flux and tortuous pore pathways, 

minimizing dendrite formation and inhibiting dendrite propagation

LMB cells:

NMC/LiPF6 -

carbonate (1:1:1 EC: 

DEC:DMC)-zeolite/Li-

metal

Performance:

Long cycles at high 

current. LMBs with PP 

separate breaks down 

due to failure in 

separator



Why is it impactful for our partners, industry and 
Arizona?

On-Going R&D EBorts on Zeolite Based Lithium Batteries

From Lab 
(coin cells 
at ASU)

Assembled 1 Ah 

pouch cells 
Scaling up synthesis of 

zeolite powder 
Coating zeolite 

separator on large area 

of  cathode or anode



$4 TRILLION: Global annual economic 

adverse impact of Biofilms

Source: Miguel Cámara et al, www.nature.com/npjbiofilms , 2022.

Biocorrosion

Medical 

Food and Ag

Home Care
Water & 

Wastewater

Personal 
Care

Other



UV-C-enabled optical fibers for biofilm control

Our Solution



Evolution of Germicidal Optical Fiber

2018-2020

Lab NPDip-Coating with

Commercial Fiber

ASU Westerhoff Lab

discloses NP SEOF 

Coating Method

2021

SEOF-UVC 

inactivates

biofilms

2022

NASA Phase II 

Award (2021)

Validated

Manufacturability

of Cyptop-SEOF

2023 2024

SEOF Design

Model 2.0 

Validated NASA 

Phase II-E 

Award

H2Optic Insight started -

NASA Phase I Award

( 2019)

Gen 2

Gen 1

Commercial

Products

Phase II-E 

Field 

Demonstratio

n

Demonstrate full-scale 

manufacturability FSY500600 (> 1 km) 

Deliver prototypes

to NASA

NASA 

Phase 3 
& NASA 

Contract

37

Fibers on ISS as 

part of NSF-

CASIS science 

(2025-26

2025-26

Sub-

license 

model 

launched

LED
LED

A B

Unmodified optical fiber Nano enabled Optical Fiber 



Kelly Westerhoff, P.E.

President, Managing 

Partner

Paul Westerhoff, PhD, P.E.

Chief Technical Officer

Leadership Team

New CEO

Coming soon

Over $3M in Undiluted SBIR 

& Contracts

Partner with H2Optic Insights 
To mitigate biofilm related health, energy and water problems



Contacts for follow-ups

ASU: Zachary Holman, zachary.holman@asu.edu

Crystal Sonic: Arno Merkle, arno@xtalsonic.com

Advent Diamond: Manpuneet Benipal, manpuneet.benipal@adventdiamond.com

Sunflex Solar: Cody Van Cleve, cody@sunflextech.com

Swift Coat: Peter Firth, peter@swiftcoat.com

Safe-Li: Jerry Lin, jerry.lin@asu.edu

H2Optic Insights: Paul Westerhoff, info@h2oinsightsaz.com


