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Abstract
The metrology is a key enabler for productivity enhancements in many industries across the electronic 
components and system (ECS) value chain and is an integral part of any advanced production process. 
Connected metrology equipment, virtual metrology or Industrial internet of things (IIoT) sensors must be 
combined with, advanced, smart data processing technologies and intrinsic knowledge of the design and 
production process to enable optimization of production processes.
The metrology role in the ECS integrated circuit (IC) fabs is of the most challenging, as it measures on silicon



wafers down to an atomic scale 2D and 3D features with deep sub-nm levels of precision and accuracy. Also 
in back-end and packaging challenges are increasing because of smaller dimensions, complex (3D) 
geometries and difficult materials. In addition, the metrology role is continuously increasing for other highly 
complex industrial sectors as automotive. Metrology can be used to mature a production process so that it is 
not anymore in a reactive mode but more in a predictive mode, where disruptions are either prevented or, at 
the least, predicted. However, for any metrology technology, it is a real challenge to achieve not only the 
required sensitivity, precision and accuracy but also to enhance its productivity in terms of sample rates, 
cycle times and economic sustainability. To really improve throughput and predictability in the production 
process, both aspects need to be covered at the same time. This talk will address these challenges by 
concentrating on developing next generation metrology tools for both ECS’s Semiconductor and Automotive 
industries which will focus on higher productivity and connectedness to its environment (Cyber Physical 
Systems (CPS). 
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Abstract
In the present semiconductor industry, the importance of metrology is increasing as the demands on 
production are higher both from a complexity perspective, as well as from a cost-perspective.

The complexity of novel generations of memory and logic devices is higher, both because dimensions are 
getting smaller and because device architectures are more complex, with 3D GAA transistors as an example.
Some years ago metrology companies together with several academic institutes as well as the 
semiconductor RTO’s started the ECSEL project “3D Advanced Metrology” to explore especially the 
demands of the 3D architectures. This project, a predecessor to MADEin4, focused on new (platform) 
technology developments also combining several techniques to get better results faster. The project has 
recently been completed, and some of the results will be discussed.

From a cost perspective, improved metrology functionality is absolutely necessary to decrease time-to-
market of new generations of semiconductor devices and to increase the yield in mature processes. 
Relevant metrology results have to become available more quickly, and ready for further analysis to enable 
fast feed-back into production. In the MADEin4 project, the main challenge for the metrology platforms is 
formulated as follows:
Develop new metrology platforms which can handle the higher complexity and smaller dimensions while at 
the same time enhance the productivity. The platforms have to be “Industry 4 ready” so that larger amounts 
of data can be acquired, processed and be available for further analysis.

In this presentation, some examples will be discussed of what this means in terms of platform development. 
WP3 contains developments of in-line as well as off-line platforms, including metrology for front-end and 
back-end and advanced packaging. Apart from physical improvements, new data science techniques such 
as AI and ML are used to enhance the productivity of the platforms.
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Abstract
The vision of Industry 4.0 is achieving significantly higher productivity, efficiency, and self-managing 
production processes. This, by letting people, machines, equipment, logistics systems, and work-in-process 
components communicate and cooperate with each other directly. Digitizing the manufacturing floor will 
boost the endless strive to reduce machinery downtime, reduce the cost of quality and increase production 
efficiency.
 
Many trends show that by 2020, 80% of large manufacturers will update their operations and operating 
models with IoT and analytic-based situational awareness to mitigate risk and speed time to market
Digitization of Manufacturing will increase the production efficiency of a complex manufacturing line by acting
on different levels, from the initial study of the process (Virtual Commission) to the global control of the line 
( Virtual Metrology, Predictive Maintenance and Prediction of Final Yield). It enables machines to interact 
socially within groups, with other machines (and/or humans), and to apply social skills to each robot in such a
way that it will be able to interact with other robots, patriciate in a group, and collaborate to achieve joint 
tasks/goals without preprogramming.
Digitization of Manufacturing enhances the Digital Twin concept, which provides a virtualized product that 
lets you analyze how a product performs under various conditions and make adjustments in the virtual world 
to ensure that the new physical product will perform exactly as planned in the field.
Advanced image sensors are central players in both sides of this equation. Manufacturing of large format 
sensors is enabled by excellent and well monitored production line, while on the other end new capabilities of
image sensor technology like 3D imaging (TOF), wider wavelength (from UV to NIR and SWIR), embedded 
processing within the sensors and large format sensors become key components in advanced production 
lines. 
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