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ABSTRACT

Electrical conduction mechanisms of Ru(Qz-based thick film resistors were investigated with frequency depan-
dence on AC conductivity. Electrical conduction mechanisms ol lower resistivity system (100 {}/sq.) sintered
at 600~900C were all metallic conduction mechanism. In case of higher resistivity {10 KQ0/sq.) system, the
electrical conduction mechanisms were very depenent on sintering temperature. When sintering temperature
was 6800T, the electrical conduction mechamism was ionic, and as increasing the sintering temperature, the
electrical conductieon mechanism was changed from jonic to hopping conduction mechanism.
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Fig. 1. Schematic illustration of the frequency depen-

dence of conductivity for the three modes of
conduction in non-crystalline semiconductors?,
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Fig. 2. SEM micrographs of calcined resistor pastes.
(a) A resistor, and (b) B resistor
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Fig.3. X-ray diffraction patterns of calcined resistor
pasies.

(a) A resistor, and (b) B resistor

Table 1. Physical and Electrical Properties of Glass

and RuQs
Glass* RuQ,
Average Particle Size (um) 2.97 1
Saftening point () 466 -

Gravity (g/cm®) 4.87 6.97
Resistivity {ochm-cm) (25C) 4X10% | 4x10°8

*(lass composition (by wt.%): 55PLO, 22510, 10B:0s,
9Zn0), 4A1:0,
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Fig. 4. Frequency dependence of ac conductivity for
RuQ; sintered at 12007 for 1h.
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Fig. 5. Frequency dependence of ac conductivity for
glass.
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Fig. 6. Frequency dependence of ac conductivity for
A resistor fired at various temperatures for 10

min.
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Fig. 7. Frequency dependence of ac conductivity for
B resistor fired at 600T for 10 min.
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Fig. 8. Frequency dependence of ac conductivity for
B resistor fired at various temperatures for 10
1111,

Table 2. Electrical Conduction Mechanisms of TFRs
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