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Characterization of VO, thick-film critical temperature sensors
by heat treatment conditions

K. H. Song and K. S. Yoo’

Abstract

For VO, sensors applicable to temperature measurement by using the nature of semiconductor to metal transition, the
crystallinity, microstructure, and temperature vs. resistance characteristics were investigated systematically as a function
of the annealing condition. The starting materials, vanadium pentoxide (V,0s) powders, were mixed with vehicle to form
paste. This paste was screen-printed on Al,O; substrates and then VO, thick films were heat-treated at 450 °C to 600 °C,
respectively, for 1hr in N, gas atmosphere for the reduction. As results of the temperature vs. resistance property
measurements, the electrical resistance of the V,Os sensor in phase transition range was decreased by 10* order. The
presented critical temperature sensor could be used in fire-protection and control systems.
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Fig. 1. XRD diffraction patterns of the VO, temperature
$ensors.
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Fig. 2. SEM images of the samples for various annealing temperatures.
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Fig. 3. Electrical properties of VO, temperature sensors by the change of annealing temperatures.

—409 -

J. Sensors Soc., Vol. 16, No. 6, 2007

15



16 8- FY5

gol Acke Zg vttt o] A5 29 19 XA E LN, 7] mE 3R
AR T B 7T o 500°CHA] & AR Table 1. Process Condition by N, Gas Flow Rate

=2
vepilom A7A EAE 10> order®2 71 & Gas Quantity Process
S el 98 250t 2 oY wle g A (I/min) Temperature (°C)
o BAL= Adte] 11714 BAo] A Aoz Process | 2 450
A2 E ‘ Process 2 3 450
a4t Process 3 5 450

F 190 we} A YA FHHE AT e 54
29258 79 4] VeI od) 9AE L5 5 2 sy ece) te 2HLd
Ay 2%+ 247 450°C9} 60°Colqlth. 27 1(Gas  Table 2. Process Condition by Purging Temperature

Quantity : 2 //min, Process Temperature 450 °C)] 73 % Purging Process
ol 7fgro] FHEER] gol SR 29Fe-2 ¢ 01— Temperature (°C) Temperature (°C)
F dth. 27 2(Gas Quantity:3 J/min, Process Tem- Process 4 25 500
perature 450 °C)9} =7 3(Gas Quantity: 5 //min, Pro- Process 5 >0 500

cess Temperature 450 °C)oll Wt A5 R 24 2 Process 6 80 500

A= oF 10°99] Agste Fgstlot, 24 30 HolX| g AR Hol ARFAHA U= AHS
e et go 2 osted Agte] A wsls AT Fold 4 o)

4x10” w -
38010 v 480
¥ a— 6
L. oot g 15 \‘\
g 26x10" 8 [}
@ sl H
o 10
g it 5 _‘
g 2 - :
2 10t ]
g 15010 F § .
14
10 \
‘0’ 1 L 1 1 1 X N , . .
40 50 80 70 [-1'] k1) 30 a0 50 50 70 30 a0
Temperature °C
Temperature {'C})
(a) Process 1 (b) Process 2
sx10°
" » 450°C
L

S aaeth e,

® &‘\\

g .,

- 2x10'f g

2

2 e,

o

10*

3% @ 50 & 70 8 %
Temperature {°C}
(b) Process 3
(a) Process 1 (Gas Quantity : 2 [/min, Process Temp. at 450T)
(b) Process 2 (Gas Quantity : 3 [/min, Process Temp. at 450T)

(c) Process 3 (Gas Quantity : 5 I/min, Process Temp. at 450T)

3 4N, /Il w2 VO, 254149 A718 B4
Fig. 4. Electrical properties of VO, temperature sensors by the change of N, gas flow rate.
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