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Thickness Dependence of GZO Gas Sensing Films
Deposited on LTCC Substrates
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Abstract: A novel design of gas sensor using Ga-doped ZnO (GZO) thin films which are deposited on
low temperature co-fired ceramic (LTCC) substrates is presented. The LTCC substrates with thickness of
400 pm are fabricated by laminating 12 green tapes which consist of alumina and glass particle in an
organic binder. The GZO thin films with different thickness are deposited on LTCC substrates, by RF
magnetron sputtering method. The microstructure and sensing properties of GZO gas sensing films are

analyzed as a function of the film thickness. The films are well crystallized in the hexagonal (wurzite)
structure with increasing thickness. The maximum sensitivity of 3.49 is obtained at 100 nm film thickness
and the fastest 909 response time of 27.2 sec is obtained at 50 nm film thickness for the operating

temperature of 400°C to the NO, gas.
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Fig. 1. Fabrication process for LTCC substrate.
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Table 1. Sputtering condition.

Parameter Condition
Target 5 wt.% Ga doped ZnO
Substrri?erggitst?nce 50 nm
Base Pressure 1x10°® Torr
Working Pressure 5 mTorr
Sputtering Gas Ar: 20 sccm
RF Power 100 W
Sputtering Time 90, 180, 270 s
Substrate Room temperature
Temperature
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Fig. 2. X-ray diffraction pattern of the fabricated thin films.

Fig. 3. FESEM surface images of the the fabricated thin
films.
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Fig. 4. Sensing characteristics under different

concentration.
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