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ABSTRACT

As a function of sintering temperature and time, the electrical properties of ruthenium hbased thick film
resistors were investigated with microstructure. The variation of resistivity and TCR (temperature coefficient of
resistance)trends of sintered speciman at various sintering temperature were different low resistivity paste(Du
Pont 1721) from high one (Du Pont 1741). These phenomena are deeply relative to microstructure of sintered
film,

With increasing the sintering temperature for 1721 system, the electrical sheet resistivity decreased, but
again gradually increased above B00C . And TCR trends in 1721 system are all positive, On the other hand the
electrical sheet resistivity of 1741 resistor system decreased with sintering temperature, And TCR trends variable
according to sintering temperature, TCR of speciman sintered at 700C was negative value, and TCR of 800C
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sintered speciman coexisted negative and positive value.

positive value. As results of this fact,

ERE A

But in case of speciman sintered at 90T, TCR was
it was well known that the charge carrier contributied to electrical

conduction in 1741 resistor system varied with sintering temperature,
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Table 1. Characteristics of Starting Resistor Pastes.

1721 1741
Resistivity /] 100%10% 10K +10%
TCR ppm/T 050 0£50
VCR ppm/V/mm - —80
Quan. Tech, Moise dB 21 20
Conductive Phase RuO, Ru,
Ingrganic Binder glass glass
Glass Forming Oxide  [Pb0Q, ALQy, Si0., ZnO. Mn0, Cul)
Al 2.42 Al 4.45
Sio12.0m Si 19.63
Pb 40.25 Ph 49.02
Paste Composition Ru 38.26 Ru 10.10
{atomic%) Ca 1.7 Ca 1.90
Mn 17 Cu 1.36
Cu  0.27 Zn 13.5%%
Zn 3.8
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Fig.1. Electrical sheet resistivity with sintering
temperature in 1721 resistor systern(sintering
time 10min.).

Fig.2. SEM micrographs of 1721 resistor system with sinlering temperature.
(a) 600°C, (b) 700, (c} 800T, (d) 900T
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Fig.5. Electrical sheel resistivity with sintering
temperature in 1741 resistor system (sintering
time  10min. ).
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Fig 6. SEM micrographs of 1741 resistor system with sintering temperature,
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Fig.7. Electrical sheet resistivity with sintering time
in 1741 resistor system (sintering temperature :
850C).
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