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Practical Application of Leading-Edge Manufacturing Technology using Virtual Metrology for Nano-Scale Semiconductor Devices
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Abstract

In the manufacturing processes of consumable products including semiconductor devices, in-line metrology is necessary to
maintain high quality. In-line metrology is a common method for manufacturers. However it is impossible to examine all products by using
in-line metrology. Innovative manufacturing technology which achieves high quality at low cost should be created. For silicon
semiconductor manufacturing, we have developed Virtual Metrology (VM) and a Virtual Process Control Module (VPCM) using equipment
variables, and we demonstrated the increase of quality in a nano-scale semiconductor device without additional inspection. These
technologies have numerous merits since characteristics can be predicted in the fabrication process of a semiconductor device. This paper
describes prediction of offset-sidewall thickness in the transistor fabrication processes and presents evidence of process capability index

(Cpk) values up to 2.23 in offset-sidewall thickness using VM-APC (VM-Advanced Process Control).
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Fig. 1 Schematic drawing of equipment data collection system and
equipment for chemical vapor deposition using low pressure
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Fig. 2 Profile of heating power and temperature in furnace collected by
monitoring tool
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Fig. 3 VM development flow and concept of its validation
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