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This short course is a good refresher for image sensor and camera design
engineers but is primarily targeted for newcomers to the technology or to

less technical people who need to have a better understanding of the CMOS
imaging technology. The course starts from the light and light sources and
follows the natural path through the imaging system until an image is available
out of a camera. Lenses, microlenses, color filters, photodiodes, pixel circuits,
pixel arrays, readout circuits, and analog-to-digital conversion are described
in details. The description includes an analysis of the noise sources, signal-to-
noise, dynamic range, and the most important formulas are provided.

Introduction to CMOS image sensors technology: silicon material properties;
photodiode operation; basic and more advanced pixel designs including color
filters, microlenses, back side illumination, global shutters; sensor level design;
packaging; and wafer foundry processes. The course also includes a brief
introduction to image sensor characterization based on the EMVA1288 and
explanations of the main differences between mobile, industrial, and scientific
sensors. The course also explains the differences between CMOS and CCD.
The course is updated yearly with some most recent information.

Benefits:

e Understand the terminology used in the field of image sensors.

e Understand the design tradeoffs and the design trends.

e Understand the performance limitations of each sensor or technology type.

® Be able to select or specify the right sensor for an application.

Intended Audience: Engineers and technical managers involved with the
design, use, or specification of CMOS image sensors. To some extent, less
technical people involved with image sensors and cameras will be able to
follow the course and gain valuable information.

Instructor: Arnaud Darmont is owner and CEO of Aphesa, a company founded
in 2008 specializing in image sensor consulting, custom camera design,

the EMVA1288 standard, and camera benchmarking. He holds a degree in
electronic engineering from the University of Liége (Belgium). Prior to founding
Aphesa, he worked for more than seven years in the field of CMOS image
sensors and high dynamic range imaging. He is a member of the EMVA1288
working group since 2006.
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