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ZEISS 
Semiconductor Manufacturing Technology

Quantum Connection

Noel Clarke
Product Strategy Beyond

17 June 2026
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Facts
ZEISS segments – shaping the future 

Semiconductor
Manufacturing
Technology

Industrial
Quality & Research

Medical 
Technology

Consumer 
Markets

5,055 € million in revenue 2,334 € million in revenue 2,704 € million in revenue 1,569 € million in revenue

9,349 employees* 8,427 employees* 8,748 employees* 11,621 employees*

* Based on full-time equivalent

17 June 2026
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Semiconductor Process
Around 80% of the world's microchips are manufactured using ZEISS optics

17 June 2026

Wafer cutting 
and polishing

Resist 
coating

Imaging
Development 
and post 
exposure bake

Structural 
processing

Resist 
removal

Finished 
wafer

40-60 times
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The heart of High-NA-EUV technology
High-precision optics with two function modules

17 June 2026

Illumination systemProjection optics

> 25.000 individual parts

~ 6 tons weight

> 40.000 individual parts

~ 12 tons weight
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More exposure area, more precision
The most precise mirrors in the world

17 June 2026

The surface of a mirror for High-
NA-EUV technology consists of 
more than 100 extremely thin 
layers of silicon and 
molybdenum. Each layer is only a 
few atomic layers thick.

With that, up to 70 percent of 
the EUV light is reflected – a 
world record!

The mirror surface is measured in 
the subatomic level.
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Pioneering measurement technology in a vacuum
150 tons of absolute precision

The measurement technology for the 
mirrors of High-NA-EUV technology is 
the most complex machine ZEISS has ever 
built. 

It was only possible thanks to the 
excellent collaboration with our strategic 
partner ASML and our network 
partners.

17 June 2026

Dr. Thomas Stammler
Chief Technology Officer ZEISS SMT
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Quantum Device Fabrication

17 June 2026

Lithography capabilities are key to development and scaling

Wide range of patterning tasks across qubit device, control electronics, photonics, interconnect, packaging

365 nm248 nm193 nm13.5 nm

EUV DUV 

micronnanometre

UV 
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Quantum Device Fabrication

17 June 2026

Lithography capabilities are key to development and scaling

Wide range of patterning tasks across qubit device, control electronics, photonics, interconnect, packaging

365 nm248 nm193 nm13.5 nm

EUV DUV 

Low resolution 

i-line Mask Aligner Laser DW

micron

High resolution

STM DW EUV EBL DW

Silicon QD

Intel, imec

<20nm gate

Photonics

1nm CDU

40nm NW

GF 90nm SiPh

Cryo-CMOS / ASIC

GF / IFX / Intel

Low T signal/control

Superconductor

IBM / IQM / Rigetti

10-150nm JJ

imec 10nm line

Silicon P

SQC

1,7nm line

non-Quantum

Ion trap

IFX / IonQ

multi-µm

Superconductor

IBM / IQM / Rigetti

D-Wave 0,6um JJ

MIT 150nm line

Integration

RDL, TSV

Optical

Advanced Packaging

nanometre

UV 
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Quantum Computing (hardware)
The importance of semiconductor manufacturing – example IonQ

IonQ has accelerated its qubit roadmap (trapped ion)

IonQ has accelerated its qubit roadmap (trapped ion)

(1) 8-Qb Prove technology, perfect low-qubit # design

(2) 8-Qb x 16 Scale to a larger device, array of qubit cells

(3) 10k-Qb Multiplex chips, interconnect (optical), stack

(4) Path to 1m-Qb Shrink

(5) Path to >1m-Qb Advanced Packaging

IonQ is following a semiconductor 

IonQ is following a semiconductor 

Acquisition

• Oxford Ionics – dense array, reduce optical overhead

• Lightsynq – optical interconnect, join distant arrays

• Skywater – specialty wafer fab

Partner

• Infineon – collaboration to develop ion traps

17 June 2026
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2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Physical Qubits

IBM Google Alice & Bob IonQ Quantinuum Infleqtion QuEra Pasqal Average

Quantum Computing (hardware) – Progress in Physical Qubits
Opinions suggest that 1 million qubits (high fidelity) may be useful

17 June 2026

IonQ
2m Qubit

Alice & Bob
16 Qubit

IBM Albatross
16 Qubit

Quantinuum
1m Qubit

IBM Nighthawk
1080 Qubit
9x 120 Qb

QuEra
1600 Qubit

ZEISS
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Quantum Computing Market (hardware, software, services)
Currently focused on product development and search for use cases

Use case – quantum computing generating economic value to industries

• “Quantum tasks”: too long / too costly / not possible with AI / HPC / SC computing

• Incremental revenue: discovery of new materials, substitution

• Savings: process optimization, shorter cycle time, scheduling

Product – quantum computer and associated services

• Quantum: Quantum Computer, algorithm development, services, consulting

• Classical: computing hardware, software

• Infrastructure: Cloud services, Data Centre, HPC / Supercomputer

Device – hardware building blocks

• Quantum: Quantum Processing Unit (QPU), control electronics (cryo CMOS, superconducting), photonics

• Classical: control ASIC, photonics, cabling, computing (signal processing, logic, memory, power), packaging

• Infrastructure: cooling, power, data exchange

Semiconductor industry roles: (1) R&D fabrication infrastructure; (2) quantum device scaling

Source: SMT-V, Quantum Insider Quantum Market Sizing Report June 2025, McKinsey Quantum Technology Monitor 2026

17 June 2026

Semiconductor industry
Fabrication

Q-Computer companies
Product, HW, SW

2025: ~$1,4bn

QPU, control
Device

Economic value to industries
Use case implementation

2035: $2trn

Q-Computing Market
Use case search
2025: ~$15bn
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