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Oxford Instruments – Who We Are

• Offices in 17 countries, 
employing >2000 people 
worldwide

• Global network of 
technical centres with 
associated engineers

• R&D: Continuous 
investment for innovative 
solutions

End market revenue, %
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FY25 Revenue >£500M

>30 Offices Worldwide

Our purpose is to enable a greener, 
healthier, more connected advanced 

society



Over 60 years of history
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• 1959: First spin out from Oxford University
• 1962: World’s first commercial  

superconducting magnet
• 1966: World’s first commercial dilution 

refrigerator
• 1980: World’s first commercial MRI magnet
• 1983: Floated on the London stock exchange
• 1986: Acquired Plamsa Technology

2020s: Facilitating successful quantum start-ups 
and both academic and corporate R&D.

• Collaborations and projects with researchers to 
advance quantum science 

• Experience working with large scale QIP and 
pilot line production

• Global support and service 
Etch, Deposition, Interface Optimisation
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Plasma 
Technology 
Device Fab

Atomic Layer 
Deposition

Atomic Layer 
Etching

Reactive Ion 
Etching

Chemical Vapor 
Dep

IBD/IBE

NanoScience       
Cryogenics & 
Measurement

Teslatron

ProteoxMX

ProteoxLX

Asylum 
AFM

Cypher

MFP 3D Infinity

Jupiter

Andor            
Quantum 

Optics

Ultra-sensitive 
scientific 
cameras

Modular 
Spectrographs

Optical Cryostats 
(down to 3K)

WITec
Raman

Raman

NanoAnalysis
Composition

EDS

WDS

EBSD

Enabling all stages of applied R&D

Plasma process 
excellence

Detect with 
confidence 

Measuring
  performance

Understanding 
surfaces/interfaces 

Vibrational 
Spectroscopy

Composition and 
Crystallinity
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Oxford Instruments Plasma Technology New Headquarters – Bristol, UK 

5Y $100M investment in brand new facility, 
cleanroom and R&D

5 Private & Confidential

Years of expertise as a trusted partner
>40 years of experience in plasma processing

>6,000 references on various materials and 
technologies

>4,000 installed systems including leading IDMs 
and foundries 

• Overall factory size Δ43% 
•  2 × Applications lab size

•  New 1,200 sqm ISO 5 + 6 cleanrooms 
• Cleanroom system capacity increased 

to 35 systems
• Manufacturing space increased from 

1,900 sqm to 2,200 sqm

Oxford 
Instruments 
thrives on 

innovation and 
provides 

world-class 
plasma 

processing 
solutions with 

atomic 
precision 



SiC substrate & epi 
Plasma Polish

SiC & GaN oxide 
and nitride ALD

pGaN & recess etch 
and ALE

WBG power 
& RF

Slanted surface 
relief gratings

ALD oxide/nitride 
passivation

Mesa etch & 
damage removal

AR &
MicroLED 

NbN & TiN super
conductors

Key SiNx plasma 
etch/dep processes

Diamond & SiC colour 
centre etch 

Quantum

Key GaAs & InP 
VCSEL plasma 

processes 

Key PIC plasma 
etch/dep processes

2D material growth 
& dielectrics

3D Sensors 
& Opto

InP grating, 
facet, ridge etch

InP passivation 

Key GaAs 
VCSEL plasma 

processes

Datacom 
laser & AI
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Plasma Technology focus areas for R&D and production
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Oxford Instruments Plasma Technology – Our solutions and technologies for quantum
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Superconducting Qubits 
and Quantum Circuits

Colour Centres 
(e.g. NV in diamond)

Photonic Integrated 
Circuits for Quantum

etch deposition

PlasmaPro ASP 

http://www.swagelok.com/images/product_images/large/6LVV-ALD3TFR4-P-CV.jpg

PlasmaPro 100 
Cobra + ALE kit

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwix37Kbw4TOAhXBLcAKHfcPAnkQjRwIBw&url=http://www.swagelok.com/en/catalog/Product/Detail?part=6LVV-ALD3FR4-P-CV&psig=AFQjCNEq3bOJmb7BEf7GLnx0BtSUof4ZkA&ust=1469189390530629


Fast and low damage deposition using plasma ALD
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• Low damage for sensitive substrates
• Maximise device performance

• Fast cycle times and reliability demonstrated by
• Uniform plasma exposure
• Uniform film deposition

• Short plasma times (100 ms) enabled by patented AMU

• Reproducible strike time and low reflected power
• High yield

Deposition 100 nm NbN

20 nm Alumina < 10 minutes
35 nm TiN < 1 hr

25 nm/hr

8 nm/hr

PP-ASP Other ALD

D
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o
n

 
R

a
te 3x 

Faster

Thermal ALD

AlN Al2O3 HfO2 NbTiN

SiO2 Pt TiN TiO2

Al2O3 HfO2 TiO2

Other Plasma ALD materials available on PP-ASP

PlasmaPro ASP 

Our first PlasmaPro ASP 
publication:

Peeters et al., AVS 
Quantum Sci. 7, 
026801 (2025) 



Classical

Quantum

Loss

Loss

Quantum Devices
• Information in single photon/spin/electron
• Extremely sensitive to interaction with 

residues, defects, interfaces, dielectrics
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Importance of losses in quantum devices

ALE

RIE

Liu et al., Appl. Phys. Lett. 126, 152109 (2025)



Importance of surfaces: Superconducting Josephson Junctions (JJs)
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𝑇1 ∝
1

σ𝑖 𝑝𝑖 tan 𝑑𝑖

Loss at each interface 
& surface adds up 

Bal, M., et al. Systematic improvements in transmon qubit coherence enabled 

by niobium surface encapsulation. npj Quantum Inf 10, 43 (2024)

Van Damme, et al. Advanced CMOS manufacturing of superconducting qubits 

on 300 mm wafers. Nature 634, 74–79 (2024)

Ganjam, et al. Surpassing ms coherence in on chip superconducting quantum 

memories by optimizing materials and circuit design. Nat Commun 15, 3687 (2024)

Verjauw, J., et al. Path toward manufacturable superconducting qubits with 

relaxation times exceeding 0.1 ms. npj Quantum Inf 8, 93 (2022).

Review of materials challenges for quantum applications: de Leon et al., Science 372, 253 (2021)



Importance of surfaces: Superconducting Josephson Junctions (JJs)
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Bal, M., et al. Systematic improvements in transmon qubit coherence enabled 

by niobium surface encapsulation. npj Quantum Inf 10, 43 (2024)

Van Damme, et al. Advanced CMOS manufacturing of superconducting qubits 

on 300 mm wafers. Nature 634, 74–79 (2024)

Ganjam, et al. Surpassing ms coherence in on chip superconducting quantum 

memories by optimizing materials and circuit design. Nat Commun 15, 3687 (2024)

Verjauw, J., et al. Path toward manufacturable superconducting qubits with 

relaxation times exceeding 0.1 ms. npj Quantum Inf 8, 93 (2022).

Atomic scale processing (ALD/ALE) 

Review of materials challenges for quantum applications: de Leon et al., Science 372, 253 (2021)

𝑇1 ∝
1

σ𝑖 𝑝𝑖 tan 𝑑𝑖

Loss at each interface 
& surface adds up 

How to process material for quantum devices while controlling 
interface/surface quality?



Atomic Scale Processing for quantum technologies
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Cycle of 
adsorption, purge, 
activation, purge

Atomic layer 
deposition 

(ALD)

A process of sequential, self-limited half-cycles that deposits or etches thin layers 
of material using gas-surface chemical reactions and/or ion bombardment.

Cycle of 
modification, 

purge, etch, purge

Atomic layer 
etch 
(ALE)

Thickness control

Uniformity Conformality

~2% over 

150 mm wafer
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ALD ALE
~1% over 

200 mm wafer

Chittock, et al. Applied Physics Letters 117.16 (2020): 
162107.

ALD ALE

Gerritsen, et al., ACS Appl. Nano Mater., 
5, 12, 18116 (2022)

ALD

ALE



Colour Centres

• ALD for surface 
passivation/engineering

• ALE to control depth of colour centre 
while minimising roughness/damage

• Materials: SiC, Diamond, AlN, GaN, 

Spin qubits

• ALD used for gate (TiN/Pt) and 
dielectric layers (Al2O3/HfO2)

• ALE could be used to reduce LER, 
controlled isolation, Via etch, and 
soft landing etches

• Materials: Si, Ge, SiGe, HfO2, Al2O3, 
Pt, TiN, Pd, NbN

Ion traps

• ALD for smooth and uniform TCO 
layer - prevent ion heating and light 
scattering

• ALE to ensure smooth TCO, 
electrodes and other interfaces

• Materials: ITO, Nb, Cu-Au, NbN, Al, 
Al2O3, SiO2, GaN

ASP for different quantum modalities 
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Review of materials challenges for quantum applications: de Leon et al., Science 372, 253 (2021)

"Two-dimensional Si spin qubit arrays with multilevel 
interconnects," Sieu Ha et al., arXiv:2502.08861 (2025) .

Shandilya et al., Journal of Lightwave 
technology, VOL. 40, NO. 23, (2022)

Integrated Photonics
• ALD for waveguide encapsulation 

• ALE smoothing to reduce scattering losses at sidewalls

• Materials: SiN, AlN, LiNbO3, GaN, Al2O3, BaTiO3, NbN, WSi, MoSi

Brown, et al., Nature Reviews Materials volume 6, 892–905 (2021)

https://arxiv.org/abs/2502.08861


Where is ASP already being applied in Quantum?
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Bal, M., et al. npj Quantum Inf 10, 43 (2024)

T1=40 µs T1=72 µs

Thin dielectrics and superconductors

Shanks, et al., Applied Physics Letters, 126(11). (2025)

10 µm

Lennon et al 2023 Mater. Quantum. 
Technol. 3 045401

Improved device patterning

Shandilya et al., 
Journal of Lightwave 
technology, VOL. 40, 
NO. 23, (2022)

ALD

ICPRIE

Removing lossy oxides from transmons 

Mitigation of Surface Dielectric Loss in Superconducting Quantum 
Devices via Combined Atomic Layer Etching and Deposition, Neha Mahuli

Superconducting Qubits: More Metal and Nitride Films | APS Global Physics Summit 2025
https://summit.aps.org/events/MAR-T18/4

Engineering surface chemistry

Kumar, R., et al., 
ACS Photonics, 
11(3), 1244–1251. 
(2024). 

https://summit.aps.org/events/MAR-T18/4


Our collaborations and partners
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Oxford Instruments are members of a variety 
of important consortia for Quantum 
Technologies across the globe. 
• Key to driving supply chain security
• Influencing government strategy 

Oxford Instruments are partnered with many 
universities, companies and take part in 
collaborations providing hardware and 
expertise to all our customers and 
collaborators. 

• Key partner to many users of our tools



Presentation available:
https://plasma.oxinst.com/media-centre/webinars/

Cl2

Ar

ICP plasma

Substrate bias

Purge 

Michaels et al., J. Vac. Sci. Technol. A 41, 032607 (2023)

Sangtawesin, Sorawis, et al. Physical Review X 9.3 (2019): 031052.

Anisotropic ALE – smoothing for colour centres

16

Before
0.49 nm RMS

After
0.08 nm RMS

• Diamond & 4H-SiC a host for colour centres

• Innovative bias-pulse ALE approach

• Shorter cycle time (6 s) = high throughput 

• Low damage → surface smoothing → long coherence time



Isotropic ALE – Superconducting nitrides

17 Proprietary Information

• Superconducting nitrides required for many 
quantum applications with varying thicknesses and 
geometries

• Need to pattern and smooth nitrides with precise 
and low damage etching to minimise losses

Hossain, A. A., et al., (2023).JVSTA, 41(6), 1–17. 
Hossain A. A., https://arxiv.org/html/2502.17745v1 (2025)

Sub-nm thickness control 

Low damage/Surface smoothing 

TiN NbN

201 µΩ cm227 µΩ cm

Maintains superconductivity

MNx MNx

MOy

O2 gas or 
plasma

H2/SF6 
plasma

MNxMNx

MOy

How atomic scale processing can help to pave the way for future quantum devices: 
A Workshop to bridge ALD/ALE and Quantum communities – Atomic Limits

https://arxiv.org/html/2502.17745v1
https://www.atomiclimits.com/2025/05/05/how-atomic-scale-processing-can-help-to-pave-the-way-for-future-quantum-devices-a-workshop-to-bridge-ald-ale-and-quantum-communities/
https://www.atomiclimits.com/2025/05/05/how-atomic-scale-processing-can-help-to-pave-the-way-for-future-quantum-devices-a-workshop-to-bridge-ald-ale-and-quantum-communities/


Isotropic ALE – Smoothing of 3D waveguides
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• LiNbO3 an emerging material for nonlinear optical applications
• Requires pattern fidelity and smooth sidewalls  
• ALE smooths sidewalls → possible route to reduce losses

Chen, I., et al., JVSTA 42, 062603 (2024)

LiNbO3

Smooth
sidewalls

Vertical
sidewalls

Minimal 
LER/LWR

Reduced
ARDE

Sidewall roughness reduced!



10 µm

ALD for quantum

SNSPD* Through silicon vias (TSVs)
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Ternary materials (NbTiN)

Lennon et al 2023 Mater. Quantum. Technol. 3 045401

~30 nm

Ren et al., IEEE Electron Device Letters, vol. 
46, no. 2, pp. 175-178, 2025 Peeters et al., AVS Quantum Sci. 7, 026801 (2025) 

*Superconducting nanowire single photon detector



How to find out more
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Scan the 
QR code to 

get our 
magazines 
and check 

out our 
open 

positions

oxinst.com/careers
Next issue on Quantum!



Thank you for listening! – Any questions?
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Oxford Instruments: Enabling every step 
of your quantum journey

Harriet.vandervliet@oxinst.com
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