24 19994¢ 149 4ixsts| A Agd Al1E
£2 99-8-1-04
MoOsE #7t8 Zn

O
A5

0wt AN FEUo} 7t AR B4
293, 498, o9n, s

b4 y

.1

<o

b

Ammonia Gas Sensing Characteristics of ZnO Based Thin Film Sensor

Doped with MoOs
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Abstract

Ammonia gas sensors were fabricated with ZnO-based thin films grown by RF-magnetron sputtering
method. The films which were doped with MoOs catalysts of various weight percents were grown in
different sputtering gases to fabricate the sensors with a high sensitivity, low working temperature and
rapid response time. To improve electrical stability, the films were aged in various conditions. The
sensors doped with the catalysts and grown in oxygen sputtering gas showed the improvement of
sensitivity. These exhibited the increase of surface carrier concentration and electron mobility. The
sensor with 0.875 wt.% MoQO; catalysts showed the maximum sensitivity of 70 in ammonia gas
concentration of 160 ppm at a working temperature of 300C. The sensor which is aged at 330C for 72
hrs in oxygen ambient exhibited lower sensitivity of 57, but more stable properties, excellent linearity
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Fig. 1. Cross-sectional view of the sensor.
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film.
RF power 150 W
Substrate Si02/Si (10X 10 mm”)

250 T
9999 9% ZnO powder
99999 % MoQ3z powder

Substrate temperature
Target material
Base vacuum 1x10°® Torr

Gas pressure 10 mTorr

Atmospheric gas OzAr=1:0, I}, 011

Deposition rate 60~80 A/min

Cooling natural cooling
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Table 2. List of prepared ZnO-based thin films.

No Catalysts and weight ratio
Zn0

Zn0+Mo03(0.500 wt.%)
Zn0+Mo03(0.750 wt.%6)
Zn0+Mo03(0.875 wt.%)
Zn0+Mo03(1.000 wt.%)
Zn0+Mo03(1.250 wt.%)
Zn0+Mo03(1.500 wt.%)
ZnO+Mo03(2.000 wt.%)
Zn0+Mo03(3.000 wt.%)
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Fig. 2. Sensitivity vs. working temperature of the
sensors fabricated with ZnO-based thin film
sputtered at 250T in oxygen ambient.
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Table 3. The electrical properties of the sensors using Hall effect.
(B32% 300C, 2V 7k&% % 8 ppm, k=1 mA, Bz=1 kG)

e R &) Viim (mV) (cm_sr)ls>< 10® on (2 - cm) (cm;;:fnsec) K
Sensors in air|in gas|in air 'in gas|in air lin gas in air l in gas |in air[in gas
Zn0(0y) 229 092/-159 -064| 280  701] 022X10%  0.09x10° | 101 101 {250
ZnO(1:1) 359 179(-229 -115 169 338 039x107 021x107 |948 948 (200
ZnO(Ar) 250 159|-165 -103] 140  231] 054x107 033x107 |85 825 164
Zn0+MoOx(0875)(02) | 175 0219]-140 -0.175 902  72.15/0.06525%10% 0656x107 | 132 132 |8.00
ZnO+MoOs(0875X1:1)] 196 0.306|-160  -025| 659  4217/0.0784x102 1.225x10™ | 121 121 |6.40
ZnO+MoOs(0.875)Ar) | 253 0506|-188  -0.376| 447 2237 0.127x10%  254x107 | 110 110 |5.00
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