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Table 1 Samples and their fabricating conditions

Doping condition
Sample Sintering condition* Cooling condition
Nb,O, Sintering aid
Gl1 Doped Doped 1175°C/3h Naturally, N,
G2 Doped Doped 1175°C/3h Quenching, air
L Undoped Doped 1175°C/3h Naturally, N,
N Doped ' Undoped 1400°C/4h Naturally, N,
L ]

* Atmosphere condition is N,+6% H,.

(@ GI by G2
Bl G, GBS

Fig. 1 Microstructures of sample G1, G2 (600x)
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Table 2 Color and properties of samples

Sample Color efer tg3(e))* Resistivity(Q -cm)
Gl Black 5.04 x10¢ . 3.50 1.3 %100
G2 Black 4.95x10¢ 3.13 1.5%x10'°
L Yellow 900 6.88 5.4x10°
N . Black —_ — 8.50

* Measuring frequency:

1 kHz
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Table 3 Cell parameters of samples

Cell parameter Standard deviation
3.9050" —_—
3.904987 0.000142

. 3.905879 0.000322
3.906454 0.000353

* From JCPDS card 35-734.
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(a) Triple grain junction of sample G1 (bright-fieid, 20000 x )



(t) Electron diffraction pattern ana X—
SrTiO, crystal
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(c) Electron diffraction pattern and Y-ray energy dispersive spectrum of triple grain junction, which provea
to be 1.iSi,0; crystal

B2 $ELGINTEMMED AX Mg R
Fig. 2 TEM and ‘EDAX analyses of sample G1

(2) Triple grain junction of sample G2 (dark-field, 30000x)
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(b) Electron diffraction pattern and X-ray energy dispersive spectrum of grain, which proved to be SrTiO,
crystal
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(c) Electron diffraction pattern and X-ray energy dispersive spectrum of triple grain junction, which proved
to be glassy phase

3 HEGUNTEMMEDAX /iR
Fig. 3 TEMand EDAX analyses of sample G2
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THE DOPING ANALYSIS OF SrTiO, GBBL CAPACITORS SINTERED
AT LOW TEMPERATURES

Xu Baomin Wang Hong*  ‘Yin Zhiwen
(Shanghai Institute of Ceramics, Academia Sinica)

Abstract

By use of cell parameters measurement, transmission electron microscopy, electron diffraction and X-ray
energy spectrum, and combining with the properties of the samples, the doping statc of SrTiO, GBBL capacitors
singlefired at low temperature in reducing atmosphere was analyzed. The results show that Li* ion can not
incorporate into the interstitial site of SrTiO, lattice to act as a donor. Under the circumstance of coexistance of
Nb,O; and Li,0, the phenomenon of incorporation into lattice by donor-acceptor compensation mechanism
does not occur. The microstructure of Sr1i0, GBBL capacitors is developed by the incorporation of Nb,O,
into SrTiO, lattice, which makes grain semiconducting, and the precipitation of Li,O in grain boundaries, which
makes grain boundaries insulating by forming complicated lithium silicates and promotes sintering process by
forming reactive liquid phase with SiO, assembled in grain boundaries. That is the essential reason why SrTiO,
GBBL capacitors can be single-fired at low temperatures.
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