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Metal Oxide Based Acetone Gas Sensing Platform
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Existing gas sensing technology and its problem
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Gas sensing technology is available for volatile organic compounds (VOCs), including acetone
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Compared with electrochemical or optical sensors, classical oxide semiconductor sensors are
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Key features of OIST acetone sensor and comparison with the existing technologies
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To improve the lower detection limit of oxide semiconductor sensors, we must integrate high surface area geometries,
including nanowires and nanoparticles, something that is lacking with sensors having just thick and thin films.
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Semiconductor oxides are sought after due to the ease of digital integration into chip packaging, making scale-up
production easier and enabling integration into smart grids.
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This system integrates nanogeometries into a silicon technology compatible package.
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Our acetone sensor
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Physical device is a chip containing four sensors
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Physical device includes 2 gold electrodes bridged by CuO nanowires
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CuO nanowires are decorated using Ru nanopatrticles.

Light microscope image of a
single device with 4 sensors
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Fabrication process
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° /]lJ—>)[/—A\ *}UZI‘/TSE?fr\i(CﬁﬁHEJﬁEEU‘J’]574—:[%% Cleanroom based, silicon technology compatible,
lithographic process

o JWA=2TARNTDAMIINRAIL AUV ST4—{FEH  Maskiess lithography used to pattern photoresist

° ZE D) \09 —>'f b b) Au %*@E C) E*@E/g@ Cu/ \o“J N% Two distinct layers are patterned, Au electrodes (b))

and Cu pads contacting electrodes (c))
° %?t _.[A;_IZ% %E%’fﬁ?t@tfﬁ@?ﬁt/‘\/ﬂ\/ Deposition of Au and Cu utilises E-beam evaporator
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Ru decorated CuO nanowire response to acetone at 250 degC
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Expected application
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Marker detection for acetone in healthcare, and leak detection in processing utilizing acetone.
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In addition to acting as a solo sensor, the base CuO nanowire platform function as the base component of a smart sensor
array.
The CuO nanowire decorated by nanoparticles other than Ru can sense other gasses.
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Challenges for commercialization
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Need to obtain data over long-term stability and to reduce humidity interaction with the device.
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The unresolved humidity problem should be able to be eliminated by membrane technology.
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For commercialization, the sensor shelf life must be determined, and optimized, while the interaction with humidity
should be reduced, possibly via membrane technology.
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Potential ways for technology transfer
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Companies who are developing biodiagnostics or who want to enter the smart grid sensing market, will benefit from
this technology likely through licensing.
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Looking for a company using MEMS heating/hotplate integration technology wanting to explore compatible
products.
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Patent
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Contact
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TEL : 098-966-8937
FAX : 098-982-3424

E-mail : tls@oist.jp
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New Technology Presentation Meetings!




