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Electrical characteristics of carbon nitride capacitor for
micro-humidity sensors

Sung Yeop Kim, Ji Gong Lee, Choong Won Chang, and Sung Pil Lee'

Abstract

Crystallized carbon nitride film that has many stable physical and/or chemical properties has been expected potentially
by a new electrical material. However, one of the most significant problems degrading the quality of carbon nitride films
is an existence of N-H and C-H bonds from the deposition environment. The possibility of these reactions with hydroxyl
group in carbon nitride films, caused by a hydrogen attack, was suggested and proved in our previous reports that this
undesired effect could be applied for fabricating micro-humidity sensors. In this study, MIS capacitor and MIM capacitor
with 5 um x 5 um meshes were fabricated. As an insulator, carbon nitride film was deposited on a Si;N4/Si0,/Si substrate
using reactive magnetron sputtering system, and its dielectric constant, C-V characteristics and humidity sensing properties
wete investigated. The fabricated humidity sensors showed a linearity in the humidity range of 0 %RH to 80 %RH. These
results reveal that MIS and MIM CN, capacitive humidity sensors can be used for Si based micro-humidity sensors.
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Fig. 1. Schematic view of humidity sensor with meshed
electrode.
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Fig. 2. Mask pattern of MIS capacitors.
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Fig. 3. SEM photographs of CN; film: (a) surface and (b)
cross section.
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Fig. 4. Dielectric constant of carbon nitride film according
to Ny/Ar ratio.
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Fig. 5. Normalized C-V plot of MIM capacitors as a
function Ny/Ar ratio.
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Fig. 6. C-V characteristics of carbon nitride MIM capaci-
tors according to area.
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Fig. 7. C-V characteristics of MIM capacitor humidity
sensor according to relative humidity.
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Fig. 8. Capacitance and hysteresis dependence of MIM
capacitor on relative humidity.
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Fig. 9. C-V plot of MIS capacitors according to area.
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