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Abstract

In this work, Ga-doped ZnO (GZO) thin films for gas sensor application were deposited on low
temperature co-fired ceramics (LTCC) substrates, by RF magnetron sputtering method. The LTCC

substrate is one of promising materials for this application since it has many advantages (e.g.,

low

cost production, high manufacturing yields and easy realizing 3D structure etc.). The LTCC substrates
with thickness of 400 um were fabricated by laminating 12 green tapes which consist of alumina and
glass particle in an organic binder. The structural properties of the fabricated GZO thin film with
thickness of 50 nm is analyzed by X-ray diffraction method (XRD) and field emission scanning
electron microscope (FESEM). The film shows good adhesion to the substrate. The GZO gas sensors
are tested by gas measurement system and show fast response and recovery characteristics to NOx

gas that is 27.2 and 27.9 sec, recpectively.
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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
subs’{ri;rtiettii:t)ance 50 am
Base Pressure 1x10° Torr
Working Pressure 5 mTorr
Sputtering Gas Ar: 20 sccm
RF Power 100 W
Sputtering Time N s
s Room temperature
Temperature

Heater

4 way valve ® Gas out

a8 2. NOx 72 ZAHA| 24,
Fig. 2. Measurement system for NOx gas.
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Fig. 3. X-ray diffraction pattern of the fabricated
thin film.
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Fig. 4. FESEM image of the fabricated thin
film.
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Fig. 5. Sensing characteristics under different

NO2 concentration.
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