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ABSTRACT. The electrical properties for (Ba,Sr),_,Y, TiO3(x=0.001~0.009, BSYT) with a positive
temperature coefficient of resistivity(PTCR) effect were investigated. The BSYT powder was prepared
by oxalate coprecipitation method. It was found that the large PTCR effect was appeared up to 0.3 mol%
and decreased above 0.5mol% of the yttrium concentration. The plot of temperature vs. 1/¢,(T) above
Curie temperature(7,) was agreed with Curie-Weiss law. The potential barrier calculated from measured
resistivity and dielectric constant of specimens was high up to 0.3 mol% and reduced above 0.5 mol%
of yttrium concentration as the curve of PTCR effect.
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Fig. 1. Microstructure(X500) of (Ba,Sr),_.Y,TiO; with respect to yttrium concentration: (a) 0.1 mol%, (b) 0.2
mol%, (c) 0.3 mol%, (d) 0.5mol%, (¢) 0.7mol% and (f) 0.9 mol%.
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Table 1. Grain size of (Ba,Sr),_,Y,TiO; specimens

x 0001 0002 0.003 0005 0.007 0.009

Grain size 247 201 153 40 31 3.0
(um)
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Fig. 3. Reciprocal of the dielectric constant as a func-

tion of temperature of (Ba,Sr),_, Y. TiO;(x=0.001~

0.009).
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Fig. 2. Temperature dependence of (a) resistivity and (b) dielectric constant for (Ba,Sr),,Y,TiOx=0.001~

0.009).
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Table 2. The Curie constant and T, calculated from
the 1/, (1) vs. T(K) and the measured T. for (Ba,
Sn),_. Y, TiO;

Yttrium Curie Calulated  Measured
contents(xr) Constant(K) TK) TAK)
0.001 1.76 X 10° 313.22 323
0.002 518X 10° 318.71 323
0.003 649X 10° 321.55 328
0.005 3.86X10° 318.59 328
0.007 3.76 X 10° 310.03 328
0.009 3.15X%10° 312.14 328
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Fig. 4. loglp(T)] versus 1/Ts,(T) for (Ba,Sr), .Y, TiO,
(x=0.001~0.009).

Table 3. The logp, slop G, and r(T) calculated from log[p(T)] vs. 1/Te,(T) for (Ba,Sr), .Y, TiO,

Yttrium

0.001 0.002 0.003 0.005 0.007 0.009
contents(x)
logp,(€2-cm) 242 1.68 1.68 4.48 5.36 6.35
GK) 8.09x 10° 9.28 X 10° 8.89X% 10° 3.00X 10° 1.60% 10° 1.61x 10"
n(T)Hm™? 1.25X 10 1.76 X 10" 2.21X10% 2.86X 10" 1.97 X 10% 2.05X%10"
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Fig. 5. Potential barrier height versus temperature
for (Ba,Sr),-,Y,TiOs(x=0.001~0.009).
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