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Development of Batch Type Isotropic Gas Etching System Using HF Gas
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We have developed a new batch-type isotropic gas etching system that does not utilize H radicals.
The isotropic gas etching process is used in semiconductor manufacturing to etch pattern structures
and requires high-aspect ratio etching without causing damage to the underlying layer. Our
previous release, [RISE-300], was a batch-type gas etching tool that utilized H radicals and was easy
to handle due to the absence of highly corrosive gases like HF. However, it was difficult to control
the etching distribution within a batch. In recent years, conventional processes have become
insufficient to meet the performance requirements of device manufacturers. Our new batch-type
isotropic gas etching process, which does not utilize H radicals, outperforms conventional methods
in terms of wafer-to-wafer uniformity and step coverage. Additionally, this new process allows for
precise control of etching distribution within the wafer plane.
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Fig.1 Schematic of conventional batch type
isotropic gas etching system
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Fig.2 Schematic of new batch type isotropic gas
etching system
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Fig.3 Schematic diagram of hydrogen radical
distribution in a conventional process
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Fig.4 Comparison of wafer temperature change
during process between conventional and
new methods
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Fig.6 Comparison of etching amount distribution
between wafers for conventional and new
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Fig.7 Comparison of etch rate selectivity
between conventional and new processes
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Fig.10 Comparison of coverage performance
between conventional and new processes
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with and without temperature control
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