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1. Resistive Gas Sensor 
2. Low Pressure Chemical Vapor Deposition  
3. Physical Vapor Deposition 
4. Electerophoretic Deposition 
5. Low Pressure Powder Pressing 
6. Selectivity 
7. Molecular Sieve 
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2. Muffle  

Archive of SID

www.SID.ir



  
Duralco-124

oC

EPD

x-y

]

 

[

LPCVD

nm

PVD

EPD

nm

oCoC

mm

ASTM C20-87

ZnOSnO2

                                                

 

1- Sintering Aid 

Archive of SID

www.SID.ir



   

SnO2

CVDPVD

ZnOEPD

Archive of SID

www.SID.ir



  

SiO2

SnO2LPCVD

SnO2

LPCVD

 

ppm

SnO2

LPCVD

ppm

d

SnO2

PVD

Archive of SID

www.SID.ir



  
ppm

EPD

SnO2

PVDZnO

EPD

nm

mm~

CVD

Archive of SID

www.SID.ir



  
CVD

EPD

EPD

ZnO,SnO2

 ppm

EPD

CVD

PVDCVD

CVDPVDPowder PressingEPD

 

LPCVDPVD

EPD

EPD

CVD

Archive of SID

www.SID.ir



  
[1] Simon, I; Bârsan, N; Bauer, M and 

Weimar, U; "Micromachined metal oxide 

gas sensors: opportunities to improve 

sensor performance", Sensors and 

Actuators B 73, 2001; pp.1-26  

[2] Maffeïs, T G; Owen, G T; Penny, M W; 

Starke, T K H; Clark , S A; Ferkel, H and 

Wilks, S P; "Nano-crystalline SnO2 gas 

sensor response to O2 and CH4 at elevated 

temperature investigated by XPS", 

Surface Science,  520, 2002; pp.29-34. 

[3] Williams, D E and Pratt, K F E;  

"Microstructure effects on the response of 

gas-sensitive resistors based on 

semiconducting oxides", Sensors and 

Actuators, B 70; 2000; pp.214-221,  

[4] Sayago, I; Gutiérrez, J; Arés, J; Robla, L; 

Horrillo, J I; Rino, M C; Getino,  J and 

Agapito, J A; " The effect of additives in 

tin oxide on the sensitivity and selectivity 

to NOx and CO", Sensors and Actuators, 

B 26-27; 1995; pp.19-23. 

[5] Mangamman, G; Jayaraman, V; 

Gnanasekaran, T and Periaswami, G; 

"Effect of silsca additions on H2S sensing 

properties of Cu-SnO2 sensors", Sensors 

and Actuators, B 53; 1998; pp.133-139. 

[6] Wong, K K L; Tang , Z; Sin, J K O; Chan, 

Ph. C H; Cheung, P W and  Hiraoka, H; 

Selectivity enhancement of tin dioxide 

gas sensor with polymer membrane , 

IEEE Conf. on Sensors and Actuators, 

1995; pp.179-182.  

[7] Gurbuz, Y; Kang, W P; Davidson, J. L and 

Kerns, D. V; "Current conduction 

mechanism and gas adsorption effects on 

device parameters of the 

Pt/SnOx/diamond gas sensor", IEEE 

Transaction Electron Devices, Vol. 46 

No. 5; 1999; pp.914- 920. 

[8] Penza, M; Cassano G and Tortorella. F; 

"Gas recognition by activated WO3 thin-

film sensors array", Sensors and 

Actuators, B 81; 2001; 115-121. 

[9] Romain, A.C; Nicolas, J; Wiertz, V; 

Maternova J and André, Ph; Use of a 

simple tin oxide sensor array to identify 

five malodours collected in the field , 

Sensors and Actuators, B 62; 2000; pp. 

73-79. 

[10] Sharm, R K; Chan, P C H; Tang, Z; Yan, 

G; I-Ming H; Sin, J K O; et al, "Sensitive, 

selective and stable tin dioxide thin-films 

for carbon monoxide and hydrogen 

sensing in integrated gas sensor array  

applications", Sensors and Actuators, B  

72; 2001; pp.160-166,  .  

[11] Ghaffarzadeh-Kermani, B; Schiffiman, S 

Sand Nagle, H T; "Using neural networks 

and genetic algorithm to enhance 

performance in an electronic nose", IEEE 

Trans. on Biochemical Engineering; Vol 

46, No. 4; 1999; pp. 429-439  

[12] Schweizer-Berberich, M; Zdralek, M; 

Weimar, U; Gopel, W; Viard, T; 

Martinez, D; Seube, A and Peyre-

Lavigne, A; "Pulsed mode of operation 

and artificial neural network evaluation 

for improving the CO selectivity of SnO2 

gas sensors", Sensors and Actuators, B  

65; 2000; pp. 91-93 

[13] Lee,D. S; Jung, J. K; Lim,J. W. J; Huh S 

and Lee, D D; "Recognition of volatile 

organic compounds using SnO2 sensor 

array and pattern recognition analysis", 

Sensors and Actuators, B 77; 2001; 

pp.228-236 

[14] Kwon, C H; Yun, D H; Hong, H K; Kim, 

S; Lee, R; Lim, K H Y and Yoon, K H; 

"Multi-layered thick-film gas sensor array 

for selective sensing by catalytic filtering 

Archive of SID

www.SID.ir



  
technology", Sensors and Actuators, B 

65; 2000; pp. 327-330,.  

[15] Brailsford, A D; Yussouff M and 

Logothetis, E M; "A first principles 

model of metal oxide gas sensors for 

measuring combustibles", Sensors and 

Actuators, B: 49; 1998; pp. 93-100 

[16] Llobet, E; Vilanova, X; Brezmes, J; 

Sueiras, J. E and Correig, X; Transient 

response of thick film tin oxide gas sensor 

to multicomponent gas mixtures , 

Sensors and Actuators, B 47; 1998; 

pp.104-112. 

[17] Boeker, P; Wallenfang O and Horner, G; 

"Mechanistic model of diffusion and 

reaction in thin sensor layersthe DIRMAS 

model", Sensors and Actuators, B 83; 

2002; pp.202-208,. 

[18] Setkus, A; "Heterogeneous reaction rate 

based description of the response kinetics 

in metal oxide gas sensors", Sensors and 

Actuators, B 87; 2002; pp.348-357 

[19] Matsunaga, N; Sakai, G; Shimanoe, K 

and Yamazoe, N; "Diffusion equation-

based study of thin film semiconductor 

gas sensor-response transient", Sensors 

and Actuators, B 83; 2002; pp.216-221. 

  

[21] Hossein-Babaei, F and Orvatinia, M;"The 

transient regime gas diffusion

physisorption through a micro-porous 

barrier", IEEE Sensors Journal, Accepted 

for publication 2004. 

[22] Hossein-Babaei, F and Orvatinia, M; 

"Gas diagnosis based on selective 

diffusion retardation in air filled 

capillaries", Sensors and Actuators, B 96; 

2003; 298-303.  

[23] Hossein-Babaei, F and Orvatinia, M; "A 

novel approach to hydrogen sensing", 

IEEE Sensors Journal; Vol. 4; No. 6; 

2004; pp.802-806  

 

[25] Hossein-Babaei, F and Orvatinia, M; " 

Thickness dependence of sensitivity in 

thin film tin oxide gas sensors deposited 

by vapor pyrolysis", International 

Journal of Engineering, Vol. 16,  No.1; 

2003; pp.33-40. 

[26] Hossein-Babaei, F and Orvatinia, M; 

"Analysis of thickness dependence of the 

sensitivity in thin film resistive gas 

sensors", Sensors and Actuators, B 89; 

2003; pp. 256-26. 

[27] Hossein-Babaei, F and Raissi-Dehkordi, 

B, "Fabrication of Poly- Si in Films by 

Electrophoretic Deposition", Electronics 

Lett., 37; 2001; pp.1090-1092. 

[28] Hossein-Babaei F and Taghibakhsh, F; 

Electrophoretically deposited zinc oxide 

thick film gas sensors , Electronics Lett, 

36; 2000; pp.1815-1816. 

[29] Hossein-Babaei, F. and Mohammad 

Zadeh, J; "Fabrication and test of a zinc 

oxide humidity sensor", 8th Iranian Elec. 

Eng. Conf. Vol. 3; 2000; Isfahan  

[30] Hossein-Babaei F and Taghibakhsh, F; 

"A new method for fabrication of 

resistive thick film gas sensor", 103rd 

Annual Meeting & Exposition, Am. 

Ceram. Soc., abstract book; 2001; pp.106,  

[31] Ji, Y; Choi, H and Man, M; "Elecrical and 

CO gas sensing properties of ZnO-SnO2 

composits", Sensors and Actuators, B 52; 

1998; pp. 251-256  

Archive of SID

www.SID.ir



  
[32] Kocemba, I; Szafran, S; Rynkowski, J 

and Paryjczak, T; "The properties of 

strongly pressed tin oxide-based gas 

sensors", Sensors and Actuators, B 79; 

2001; pp. 28-32. 

  
"

      

 SnO2  

 

"SiO2  

                  
.

[34] Martinelli, G and Carotta, M C; 

Sensitivity to reducing gas as a function 

of energy barrier in SnO2 thick-film gas 

sensor , Sensors and Actuators, B7; 

1992; pp.717-720.   

Archive of SID

www.SID.ir


