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Lab Director

• Transform Northern Nevada’s economy through nanofabrication research and 
education/training

• Enable the next generation of solid state devices through innovative chemistry 
and materials science



Davidson Foundation Cleanroom: 
Grand Opening (April 2025)



Reno-Area Semiconductor Companies Today (subset)

HORIBA

•R&D for Mass flow controllers used in Tier 1 semiconductor tools

Asia Union Electronic Chemicals Corporation

•Ultrapure chemicals for Tier 1 semiconductor manufacturing

Micromanipulator

•Probe Stations (semiautomatic, 300 mm)

Atlas Magnetics

•Ultra-efficient power convertors with layered inductors

Inneos

•Photonic Devices: Vertical Cavity Surface Emitting Lasers  



Workforce Education

• 35% of current Northern Nevada 
residents hold Bachelor’s or above
• 48% of newcomers

• 37% of newcomers to Northern 
Nevada come from California

Manufacturing is 
12.4% of Reno 
employment 

(versus 9.4% US)



ICP RIE ALE Maskless Aligner

•

•

•

•

•

•

•

•

•

•

•

•

•

Oxford Instruments PE-ALD system 
(PlasmaPro ASP) arrives June 2026.
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Opened: April 2025.



Primary Focus Area: Atomic Scale Processing

ALE/ALD improved T1 from 300 µsec → 600 µsec! 

Mahuli, Neha, et al. "Improving the lifetime of aluminum-based superconducting qubits 
through atomic layer etching and deposition." arXiv preprint arXiv:2506.17474 (2025).

Al Superconducting Qubits



Atomic Layer Etch at UNR
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Walsh, Ryan F., Mikeal B. Macera, and J. Russell Renzas. "Atomic layer etch process for Nb 

and Ta using CF4/H2 plasma." Journal of Vacuum Science & Technology A 44.2 (2026).
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Future Work: ALD/ALE for Superconducting Qubits

Bottom Electrode

Barrier

Top Electrode
• ALD Barrier + Top 

Electrode
• ALD/ALE Supercycles
• Barrier Tuning 

Methods

Substrate Substrate Substrate

Island Growth Rough film Smooth film

ALDALD ALE

Oxford Instruments PlasmaPro ASP

Compact remote plasma

Biased Electrode

> 90% conformality 
100 nm in 8:1 

trench 
(2.5 um x 20 um)

NSF Award Number 2511980



Achievements & External Outreach (10 months)

• Published paper on ALE of Nb & Ta

• Article in Oxford Instruments Magazine

• 2nd Place NCC AVS Poster (Ryan Walsh)

• NCC AVS Scholarship (Burak Okur)

• Talks
• NCC AVS (~30 viewers)

• AVS Webinar (120 viewers)

• Univ. Oklahoma

• Univ. Oregon

• Univ. Nevada, Las Vegas

• Japanese Consulate

• AVS ALD/ALE (Ryan, July 2026)

• Gordon Research Conf. (July 2026)

• Added corporate & other research group users
• Hired & Trained 2x graduate students
• Hired & Trained Staff Member
• 20 students did basic photolith. training
• Nevada Summer Engineering Academy
• Developed Nanofab course for Spring ’27
• Developing Quantum Devices course for Fall ’27
• Accepted Molecular Foundry access proposal
• Proposal Review Board: LBNL Mol. FoundryUNR hired ultra-supportive new Dean 

of Engineering! 



Expanding the UNR Fab

Operations

OIPT ASP

•$1.1M, NSF MRI

•Funded

New NNCI (Quantum West)

•$300k/yr x 5 yrs

•Stanford, UNR, UC Davis, SJ State collab.

•Submitted

Appropriations

•$2M x 1 yr, all equipment

•Submitted

Research
InGaAs ALE HEMTs

•$95k/yr x 3 yrs

•Funded, InGaAs w/ Caltech

ALD/ALE for Qubits

•$230k/yr x 4 yrs

•Submitted w/ SLAC & LBNL

ALE for GaAs Single Photon Emitters

•$125k/yr x 3 yrs

•Submitted, w/ Oklahoma

More ALD/ALE for Qubits

•$200k/yr x 3 yrs

•Preproposal submitted w/ Oregon

AI for Superconductor ALD/ALE

•$150k/yr x 3 yrs

•Preproposal submitted w/ Johns Hopkins

Education
Nevada Tech Hub

•$100k, 1 yr (renewable)

•1 week summer programs in fab

•Funded

PINES Consortium

•$250k, 1 yr (funded)

•Boise State lead, big collab.

•K12 Outreach, week-long UG programs

•Internships are major goal

Plasma System Manufacturing

•$50k, 1 yr (internal)

•Parts for 3x simple plasma systems

•Students will learn to build systems hands-on



Working with UNR’s Nanofab

Sponsored 
Research

• 1-4 year projects

• Graduate student 
research

• $100k/yr typical 

Corporate Use

• Your employee

• Our tools, facility, 
and training

• Hourly rate for 
tool use

Talent Pipeline

• Student training 
programs

• Internships

Success Story!
• Atlas Magnetics: UNR Cleanroom Corporate User 

developed new technical solution, now using to 
specify equipment for new factory

To become a user contact: Russ Renzas (rrenzas@unr.edu) or Rebecca Albion (ralbion@unr.edu) 

mailto:rrenzas@unr.edu
mailto:ralbion@unr.edu


Thank You!

Research + Education → Economic Development

Fabs

Russ Renzas
Director, Davidson Foundation Cleanroom

Research Faculty, Electrical Engineering

University of Nevada, Reno

rrenzas@unr.edu


