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Gas Sensing Characteristics of Zinc-Tin Complex Oxide Thin Films with
Spinel-Type Structure

Nobuyuki HIRATSUKA, Hiroshi KOBAYASHI, Hidekazu UCHIDA and Teruaki KATSUBE
Graduate School of Science and Engineering, Saitama University, 255, Shimo-Ohkubo, Urawa-shi, Saitama 338

Zn-Sn metallic films were deposited on alumina substrates by an evaporation method, and then complex
oxide films were fabricated by annealing in air. The relation between the formation of spinel-type Zn,Sn0,
and their sensing characteristics to i-C;H;, gas was studied. Both ZnO and Sn0, films annealed at 500°C had
higher sensitivity to i-C,H,, than the complex oxide films of ZnO and SnO, because of fine crystallinity. The
sensitivities of the complex oxide films increased with increasing annealing temperature from 600 to 800°C,
because of the improved crystallinity. Higher sensitivities were obtained by laminating the complex oxide
films. Moreover, the gas selectivity of Zn-Sn complex oxide films for several kinds of gases was investigat-
ed. The Zn-Sn complex oxide film had a very high sensitivity to NO, gas.
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Fig. 1. Schematic drawing of sensor.
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Fig. 2. Response curves of the films (Zn:Sn=X:1-X) an-
nealed at 500°C to 2 vol% #-C,H,, in air at 300°C.
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Fig. 3. X-ray diffraction patterns of the films annealed at 500°C.
@® Zn,Sn0,, O Sn0,, A Zn0O, YV Au (Zn:Sn=X:1-X).
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Fig. 4. X-ray diffraction patterns of the film annealed at the tem-
perature range from 500 to 900°C. @ Zn,SnO,, O Sn0,, A Zn0, V
Au.

800 °C

Intensity[a.u.]

NI | -El ectronic Library Service



The Ceramic Society of Japan

1050

AV VISR D Zo-Sn /AR O 77 2 Bkt

DR D I W E ERLT 5 72 D1213900°C A _E O BT FE
BRELAH. LipL, 7 ZI2BWT, ZnySn0y #800°CT
ERTHEVIRENRD LT LY, RUBEREL Lty
Y= —FIERUERBLL L THWSNBZ R ¥ EBT A
E, BAOEREES M ANERES.

L7ctloC, InRUSn #EHBE LT L, EWEBNER
ETEWHAREREOND LS, InRUESHE2H6H 1
OBERLLIcAEE&EHEMB S LTRHWTRBRICESE L. B
InRU Sn BH—ICHBWIT B L2 ER L TEEORE T —
FBIRLLEPOHEB T 2ERORLAFETFEER LT, AR
BEAOEBERNDL LB, BEFOEMYEE LK.

B5id, ChnETOHE1IOFETERLAZT U8 &,
HOL LD R Zn R LB 2 RETHH 2 O
TR LA 2BRUIBICERE LIcETF O N ARE OB
BERFEZRT. ThThOBIZREEBE, BEE S LiceR
BB 1lum BEZZ5 510252 THER L. EDXBIED
HERIVEFOERLXIZIBOREF NI, 2BOEFH
0.61, 3BORFH056TH -7z, b & d e Zn BEFICI DA
FNIZKSWDT, BEITAZLICXEREL L-2EL N
%. 500°CTCEMMIE LKA AREZ 1 BOKETFNLS, 2 B
DFFNRL,IBOFRFHIALARLTREYRT. LaL,
600°CLAETCBIMET L I k> T, ThENDEFDOHA
REWERPEL, T00°CTENE L EO N AREL 1B
FFP2ITHLDICK L, 2BOHET NS, 3BOEF N2
EELLABWHTARENRBLNS. BVWHARENE LN
IBORTOXMEWFIER Lim: A, A RIVEEED Zn,
SnO, R SnO; OFEMNER I N/, BIZ, TOFRERICOW
THEOREBELBE TS5 LI DR L.

K6k, ThZhORTORBORTEMBEFE LR

15
O @n-Sn)x1]
A @n-sn)x2.
B (Zn-Sn)X3 |

EN
o
T

N

Sensitivity

[$)]
T

560 660 700
Annealing temp. (°C)

Fig. 5. Gas sensitivities of muli-layered films to 2 vol% -C,H;, in
air at 300°C as a function of annealing temperature.

Fig. 6. SEM photographs of single-layered film (a) and multi-layered films ((b) double, (c) triple).
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Fig. 7. Gas sensitivities of Zn-Sn composite oxide film to 1000
ppm gaseous samples in air at 300°C.
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