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ABSTRACT

The defect chemistry and electrical characteristics of the grain boundaries of polycrystalline ceramics, which were synthesized from
semiconducting S1TiO; powders by pressureless sintering, were investigated as a function of sintering atmosphere. The ratio of O/
(Sr+Ti) at the grain boundaries varied from 1.6 to 2.1 depending on sintering atmosphere, which included nitrogen-hydrogen, nitrogen
and air. The charge density of the excess negative layer ol the boundaries varied from 1 C/em™ o 1.26 C/cm’™. The threshold voltage,
grain boundary resistance and boundary potential barrier height of the ceramics increased from 6.40 V/em, 2.70 kQ and 0.03 eV to
1000 V/em, 3050 kQ and 10.9 ¢V with varying sintering atmosphere [rom nitrogen-hydrogen (o air, respectively.
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Fig. 1. (a) Semiconducting SrTiO, ceramic powders. (b) Poly-
crystalline ceramics. The ceramics were prepared from
semiconducting powders shown in (a) in various sin-
tering atmosphere by pressureless sintering.
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Fig. 2, Cumulative size distribution of the semiconducting
SrTiOy particles; (a) 0-1 wm, (b) 1-10 um, (c) 10-20
pm, (d) 20-38 wm, (e) 38-45 um.

Fig. 3. SEM image of the atmospheric sintered SrTiQ; ceramics.
The ceramics were prepared from the semiconducting
SrTi0;3 powders with diamelers ranging from 1 to 10 pum.
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Table 1. Variation of the Densily of the SrTiO; Ceramics with
Sintering Atmosphere

NQ"HQ air
NyH,=0:1 | 100Nz | TN | 6,80
Density (g/em’) 3.82 341 | 347 3.87
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Fig. 4. Variation of the chemjcal composition of the grain
boundaries with sintering atmoshphere. () Bright-field
TEM image. (b) EDS profiles along the line AB in (a).
(c) The ratio of O/(Sr+Ti) at the grain boundaries of the
ceramics, prepared in air, Np, and No-Hj, respectively.
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Fig. 5. (a) Distribution of charged defects along the line AB in
Fig. 5 (a). (b) Distribution of charge density near the
grain boundary in the ceramics The ceramics were sin-
tered in atmosphere of air, N; and N»-Hs, respectively.
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q_esNd

A
= capacitance per unit area of a grain boundary

= dielectric constant of SrTiO,

1
C,
C
C, = capacitance at zero applied voltage
£,
Ny = donor concentration
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¢ = grain boundary barrier height
V = applied voltage per grain boundary
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