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A Study on Micro Gas Sensor Utilizing WO; Thin Films Fabricated
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Abstract A flat type micro gas sensor was fabricated on the p-type silicon wafer with low stress SisNs, whose
thickness is 2 m, using MEMS technology. WO; thin film as a sensing material for detection of NO, gas was
deposited using a tungsten target by sputtering method, followed by thermal oxidation at several temperatures
(400°C~600°C) for one hour. NO, sensitivities were investigated for the WOj; thin films with different annealing
temperatures. The highest sensitivity was obtained for the samples annealed at 600°C when it was operated at 200°C.
The results of XRD analysis showed the annealed samples had polycrystalline phase mixed with triclinic and
orthorhombic structures. The sample exhibits higher sensitivity when the system has less triclinic structure. The
sensitivities, Rgay/Rair operating at 200°C to 5ppm NO, of the sample annealed at 600°C were approximately 90.
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Figure 1. Mask patterns and layout of micro gas senor
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temperatures according to NO; concentration

of &gt AL HAFI Ut

Figure 65 500°C, 600°C, 700°CellA ojUd &3l A
Hel F22 w7} 200°CY W NO, 7k =g veh)
2 ok agezRE 600°ColA UL HF A|H
NO, 7}~ #A=7F AY £2 AL ¢ F Ut} o7&
XRD B0 ZHE AL 600°CoA olUg e A|He)
triclinic &7F MY Arh= ZAOZRH triclinic 72
7t A& W NO, 7t HAErF BolRickes 3 99|
=

Figure 7 600°CollA oW E A|H FALE
o] W& NO, 7t= ARE HAFT gt} 7k& FE7t
7Vl e 7t Arrt S7iehe A BeFa 9l
o} =3 200°Ce] BRLZAN A7 HAY B2
S O 4 Y 200°CHTE W SR e Al
w7t dkg-4% EX (kinetic characteristics)®] 7HA3}
7] gEe) A AR FEL 5 Q) dhHd
200°CRT} &2 2moMe 3lkeEd A%s Zn
A= WO, Beto] E718Q] 4kalrt ok ) 74+
28k Aoz AT 4 ) 600°CHA oI gH T
WO, BHehg o]g-3t 4AlAe] 200°CY F2TA 5
ppm NOFES] % (Ryo/Run)S 90012 TH

7t A 719 WO,2) AEEe] Hale) ol&gid,
NO,9} 7+ A3l7i2E W09 Axdd s A4S
wobx the Whe-2 Eale] WO,9) Wl getxew
F33i

NO,(g) > NO;

143

—u—100C
—o—150C
80 - —a—200T A
—v—250T
L —e—300TC
£ ©f / .
8 /
% 40
&
E& wr / o/
W
ol =

1 2
Concentration [ppm]

3 4 5

Figure 7. Sensitivities of sensors at different operating
temperatures according to NO, concentration

NO,(g)+ 0, +2¢ -5 NO,+20

WO0,8j Axrlel] e HAAE Wl NOyI2rt 3
A or F&s197] WEY WO,EHYY HA =
v ZasA 93 A S8 g o133k A7)
Az Wahe NOyt2e] s wE WoAAMe 7
=5 A4t |

4. 4 2

mlolAZ AN 34-& o83l WO, Flo|ZE 7}
2 AXNE AZsiact. 20008 AL TN A"
ulo] AR F|Ee] AHARE o 60mWolth XRDE
A A3 wo, dtte] AATZRE  triclinic 7&&}
orthorhombic FZ7F ZAF AL et} Alzke
A= 600°CoIA ofUdd 3HE Aol 7HE &2
Z2=E 2AFUT. o) W0,9 ARTFRNA triclinic
T2 AL W 2L AEE BEFAT} 200009 B&
Lxold Mg Be AEE B9 FUth ppmF9
NO, TEME $43 ZAEE Yehla glow,
5 ppmoIA ] ZHE (R, /Ra)E F 9001,

HAtel 2

APAAE 200083 LA st 4dr)ed
A2/ N7 A 2 A DL Wol 53



31248l |& 85 =A] A48 A)335, 2003

rok

Z22E

[11 P. 1. Shaver, Appl. Phys. Lett., 255-257. 11, 1967.

[2] M. Akiyama, J. Tamaki, N. Miura and N. Yamazoe,
Chem. Lett., 1611, 1991.

[3] G. Sberveglieri, L. Depero, S. Groppeli, P. Nelli, Sen-
sors and Actuators B, 26-27 89, 1995,

[4] A. A. Tomchenko, V. V. Khatko, Proc. 11th European
Conf, Solid-State Transducers (Eurosensors XI), War-
saw, Poland, September 21-24, pp. 7, 1997.

[5] A.S. Tomchenko, V. V. Khatko, I. L. Emelianov, Sen-
sors and Actuators B, 46 8, 1998.

[6] C. Lemire, D. B. B. Lollman, A. Al Mohammad, E.

144

Gillet, K. Aguir, Sensors and Actuators B, 84, 43, 2002.

[71 M. Akiyama, J. Tamaki, N. Miura, Chem. Lett., 10
1611-1613, 1991.

[8] D. S. Lee, J. W. Lim, S. M. Lee, J. S. Huh and D. D.
Lee, Sensors and Actuators B, 6, 431, 2000.

[9] B. Panchapakesan, D. L. DeVoe, M. R. Widmaier, R.
Cavicchi and S. Semancik, Nanotechnology, 12 336,
2001.

[10] M. C. Wheeler, J. E. Tiffany, R. M. Walton, R. E. Cav-
icchi and S. Semancik, Sensors and Actuators B, 77
167, 2001.

[11] Handbook of Chemistry and Physics, 74th ed., pp.
4-109, CRC Press, Inc. Boca Raton, FL, 1993.



