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There are commercially available two types of gas sensors. One is the adsorption type gas sensor that is
porous structure with sintered fine particles of gas sensitive semiconductor oxide. The other is the
diffusion type gas sensor that is composed of the sintered oxide solid electrolyte. We apply epitaxial
thin film growth technology into the new type gas sensor structures.

In case of gas adsorption type sensor, applying the epitaxial thin film to the gas sensor structure brings
the excellent sensing ability at lower concentration of the target gas and improved the response time. Ti
doped Zn ferrite (ZFTO) epitaxial films were deposited on Y,0; doped ZrO, substrate by introducing Zn
ferrite (ZFO) homo-epitaxial buffer layer using pulsed laser deposition (PLD). Homo-epitaxial
ZFTO/ZFO/YSZ films showed higher conductivity then hetero-epitaxial ZFTO/YSZ films. Resistivity
of the homo-epitaxial ZFTO films changed with NO, gas concentration. Sensitivity of the ZFTO films
were changed with film thickness and NO, gas concentration. The maximum sensitivity was obtained at
the 3 nm of ZFTO film thickness. The Cr doped SrTiO; epitaxial thin film deposited on the SrTiO;
single crystal substrate showed high sensitivity even at 10> atm of O, partial pressure. The maximum
sensitivity was obtained at the 2.5 nm of Cr doped SrTiOj; film thickness.

In case of gas diffusion type gas sensor, Y doped ZrO,(YSZ) epitaxial thin film was deposited on (100)
Si substrate. This film did not contain the grain boundary which disturbs the oxide ion diffusion. The
thinner film thickness compared with sintered body reduced the internal resistivity. The calculated EMF
value was obtained at 350°C using YSZ epitaxial film on Si with porous Pt electrode. AC impedance
measurement revealed the oxide ion in the YSZ thin film diffused at 150°C. Applying
Lag ¢S19.4C00.9§Nig 02 O3.x (LSCNO) electrode to YSZ epitaxial film reduces the working temperature at
180°C.
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