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1. Overview of the project
All along the production line, physical defects are sometimes generated by the
process equipments.
To control the quality of our chips, we need to inspect the wafers periodically to
know more about these defects.
One important task is to take images of these defects by an Electronic Microscope
(SEM). Once we have those images, operators have to “manually” classify them
according to the family they belong to.
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This task is difficult, time-consuming and prone to human sensitivity.
To work around these issues, we have developed and integrated an algorithm
based on modern Convolution Neural Network architecture (Deep Learning)
which is able to recognize the content of the pictures and to classify them.

2. Results

The algorithm is running in production for more than 18 months with 100% uptime
and makes up to 2 times less errors than well-trained operators (around 95%
accuracy).
There are already 20 inspection layers on production with a number of classes
between 7 and 13 for each one.
In each layer, all the products are represented.
Sometimes (mainly on the Back end) it is possible to group several layers on the
same configuration which is a huge gain of time during dataset creation used for
training the algorithm.
It is to notice also that this algorithm is able to “refuse” the classification if the
prediction is unsure. This specific behavior is done only for a small number of
images so that the contribution rate (% of classified images) is around 93% (only
7% of images unclassified).
By this way, we are able to detect “novel class” when it happens.
One important feature of this algorithm is that it just needs one image per defect:
there is no need to collect a reference image (image with no defect) on the
neighboring ship.

The result is a “real-time” classification (1 second per image) which is absolutely
essential to follow the need of the production.

