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ABSTRACT

The microstructure and dieleciric properties of a SrTi0;-based GBL (Grain Boundary Layer)
capacitor were investigated.

The 0.6 mol % Nb,Os doped SrTiO; was sintered for 3 hr at 1450°C in mixed gas (N; /H; ) atmos-
phere. The NhyOs; promoted the grain growth of the Sr1i0O; ceramics and the resistivity of a semi-
conducted SrT7i0; ceramics was decreased with the amount of Nb,05.

The oxide mixture (PbO, Bi;O4, B,05) were painted on the reduced specimen and fired at 1000°C
to 1100°C in air. The penetrated oxide mixture into specimen were located in grain boundaries.

A S1TiO3-based GBL capacitor had the apparent permittivity of about 3.0 x 10*, the dielectric
loss of 0,01-0.02, and insulating resistance of 10%-10°£2.cm. The capacitor had the stable temperature
coefficient of capacitance and exhibited dielectric dispersion over 107 Haz,

The capacitance-voltage measurements indicated that the grain boundary was composed of the

continuous insulating layers.
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Fig. 1. Resistivity of the specimen sintered at 1450°C
in N; /H, amnosphere as a function of the
contert. of Nb.Os .

FRLEE



(g )

CURSUR FREY V=81, 240 ElAY

|

llj -

n

A
L
UFZup

-

JEV =83, 240 EDAX

Fig. 2, Scanmning electron micrograph and energy dispersive X- ray spectra of the specimen sintered at

1450°C for 3 hr

{a) the polished and chemically etched surface

(b) energy dispersive spectrum of A
(c) energy dispersive spectrum of B
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Fig. 3. Optical micrographs of undoped SrTiO,

sintered at 1450°C for 3 hr in (@) air (b) N:/H;

atmosphere, and 0.6 mol % Nb,O; doped 5rTids infc) air {d) N, /H, atmosphere.
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Fig. 4. Scamning electron micrograph and X - ray scans for Bi Ma and Pb Ma of the polished specimen

(a) polished surface (b) Bi Ma image
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{c) Pb Ma image
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Fig. 5. The temperature dependence of capacitance
and dissipaton faclor.

semicond. SrTi0.{R;)
insulating SrTiO; ( F.‘0 ,Co)

second phase (R, ,C,)

Co Cb
ﬂ[j
Ro Rb

grain  boundary

equivalent circuit

Fig. 6. Structure and equivalent cireuit of a grain
boundary . (ref. 6)
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