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Abstract A thick film NTC thermistor for low temperature co-firing was manufactured by printing and sintering a paste
prepared using NTC powder of Mn, sNi,,Co,,Cu,,O, composition, lead free frit, and RuO, on a 96 % alumina substrate.
The effect of frit and RuO, on the electrical properties of thick film NTC thermistor was studied. The resistance of the
thick film NTC thermistor was higher than that of the bulk phase sintered at the same temperature, but it was found that the
negative resistance temperature characteristic appeared more clearly and linearly in the resistance - temperature characteristic.
On the other hand, the area resistance decreased as the sintering temperature increased, and the area resistance increased as
the amount of frit added increased. The B constant of the thick film NTC thermistor was 3000 K or higher. Among them,
it was found that the B constant of the thick film NTC thermistor made of paste with 5 wt% of frit added and sintered at
900°C showed the highest B constant. Also, it can be seen that the area resistance decreased with the addition of RuO,,
and the change in the area resistance decrease of the thick film NTC thermistor obtained by sintering the paste containing
5 wt% of RuO, at 900°C is the most obvious.
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Table 1

Composition of glass frit
Raw materials SiO, AlLO; MgO Na,O B,0, 7rO, ZnO Bi,0,
wt% 20.3 25 0.8 0.5 8 3.1 5.5 59.3
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(a) (b)

Fig. 1. Print mask patterns of conductor (a) and NTC thick film
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Fig. 6. The microstructure of the interface between the NTC thick film thermistor and the substrate according to the amount of frit
added to the NTC thick film sintered at various temperatures.
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Fig. 7. X-ray diffraction patterns according to the amount of
frit added of the NTC thick film thermistor sintered at various
temperatures.
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Table 2
B constant of thick film NTC thermistor sintered at various
sintering temperatures
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Fig. 9. Resistance to temperature changes of thick film NTC
thermistors with added RuO, sintered at various temperatures.
(a) 800°C, (b) 850°C, (c) 900°C.
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Fig. 10. Change of B constant according to RuO, addition
amount of thick film NTC thermistor sintered at various tem-
peratures.
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