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ABSTRACT

The defect chemusiry and elechical characteristics ol the gran boundaries of semiconducling SrTiO, ceramics,
synthesized with wel-chemically surface-coated powders, were investigated. The starting powders were scparated into
grovps of 1-10 pun. 10-20 P, ele by sedimentation and sieving methods, Na® jons weie absorbed on the powder surfaces
by wet chemicai-ireatment methad. The width of the grain boundary ranged up te several nm, and Lhe inergranular
matertals was amorphous, The additives, coated on the surface of the powders were ohserved 1o be present at the gram
boundaries of the ceramics. The diffusion depth of the additives into grams was aboul 30 mm for the 5rTi05 ceiamics
synthesized with 5 w/o coaled malerials. The threshold voltage, grain boundmy resistance and boundary potential barrier
ul the ceramics increased from 0.67 Viem, 2.27 k€2 and 0.05 eV t0 $0 % V/em, 13.0 k0 and 1.4+ eV wilh incrensing the
amoint of the addiives from O o 5 wfo, 1espectively,
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Fig. 1. Schematic diagram of the nucrosttucture and the
distribution of gramn-boundary additives (a) Senu-
conductive SITiQ celamie powders. The powder
surfaces were coated with particular maletials. {b)
Hol-pressed ceramics. The ceranmucs were prepared
by hot-piessing the surface-coated sermconductive
powders shown 1n (a),
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Fig. 2. Cumulative size distribution of the semicondnctive
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Table 1. Variation of Threshold Voltage. Grain Boundary Resistance Barmier Height, Donor Concentration and Depletion Widih
of Na-coated SrTi0; with the Amount of Coated Materials

Amount of coated | Threshold Voltage | Grain boundary resistance{ Barrer height | Donor concentr- | Depletion width
materials (w/o) (V, Viem) (R p KEL) (D, eV) ation (N #cm’) (W, nm}
0 067 227 0.05 1.2x10" 115
1 20.3 4.88 0.22 210" 24.0
5 20.9 130 1.44 1.2x10" 615

A a6 A A 11 Z(1999)
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