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NXTGEN Hightech: Application domains



NXTGEN Hightech: 

Semiconductor domain projects
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Semiconductor Equipment overview



Semicon trends and 

equipment drivers

➢ Lithography based semiconductor 

    -> Accuracy, throughput, reliability

    -> System complexity, development effort and cost concerns

➢ Photonic Integrated Circuit based

    

    -> Equipment to get from lab to fab

    -> Industrialized manufacturing, inspection and test 

➢ Heterogeneous Integration 

    -> 3D pick and place, bonding, etc. 

    -> faster, smaller and more complex

=> Are our high tech system architectures and mechatronic toolkit  

fit for the future?
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Motivation:

• Systems engineering and opto-mechatronics have been 

a powerful enabler for semiconductor equipment 

development

• What can be achieved based on existing knowledge

and design principles is limited

• Invest now in new knowledge to make sure that

continuous improvement of system performance

remains possible and technologic leadership position is 

preserved

NXTGEN Hightech

?



NXTGEN Hightech
Semicon02: Next Generation High Tech System Architectures

WP1: Accurate positioning

WP2: Stability and Physics

WP3: Emerging Technologies

WP4: System Engineering

Knowledge 

development in 

core disciplines

Integration into 

system 

architecture

Realisation and 

proof of 

principle

Process improvement

Knowledge dissemination 



WP1: Accurate Positioning
> Goal: Moving faster and positioning even more accurate is an 

important driver for Semiconductor Equipment based on precision 

engineering and mechatronics. Accurate and fast movement and 

placement requires development in the  field of actuator technology, 

position metrology inside and out, fast electronics and  advanced 

control technology and system dynamics

> Activities: Research and Knowledge development in the fields of 

alternative actuation architectures, metrology for accurate 

positioning, and novel system architectures based on future proof 

design principles



WP2: Stability and Physics

> Goal: Maintaining stability requires simultaneous control in all physics 

domains. Such as mechanical deformations, dynamics and unwanted 

vibrations and thermal influences. Solutions are needed to increasingly 

suppress and isolate these influences so that systems can achieve 

improved performance despite the disruptions. Extreme environments 

such as high vacuum and cryogenic applications also have significant 

impact to be dealt with.

> Activities: Research and knowledge development in the fields of 

advanced thermal control, vibration isololation and control, equipment

maintenance, cryo-mechatronics and contamination control 



WP3: Emerging Technologies

> Goal: Exploitation of emerging technologies with potential 

for performance  improvement. Generative design methods, 

additive manufacturing, Meta materials and AI based design 

are a few technology avenues to implement in the system 

engineering domain to ensure improvements in existing 

system architectures and unlock routes to alternative system 

solutions

> Activities: Research and Knowledge development in the 

fields of generative design methods, advanced materials, 

autonomous sensor systems and AI/data driven control



WP4: System Engineering

> Goal: Develop future-proof system engineering and working 

methods to continue to find solutions to the increasing 

performance requirements and complexity of system 

behavior depending on design decisions ranging from 

concept to detail.

> Activities: Research and Knowledge development in the 

fields of system engineering, integration of embedded 

software engineering with mechatronics equipment 

engineering

How to cope 

with increasing 

complexity?



Phasing (2023 – 2029)

• Knowledge development in core disciplines

• Integration into novel system concepts / 
architectures / design principles

• Realisation and proof-of-principle

• Process improvements, optimal way of working
and novel methodologies

• Publication, education, training, knowledge
dissemination

NXTGEN Hightech
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Questions & comments:

Contact Gregor van Baars

gregor.vanbaars@tno.nl

mailto:gregor.vanbaars@tno.nl
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