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Abstract

Semiconducting Barium Titanate shows resistivity anomaly near the transition temperatutre
120°C. Its transition temperature decreascs ‘about 6—7°C per 1 mole % SnO,, which is likely
to compose (BaSbh) (TiSn) O, structure by making Sn** ions occupy Ti** ion sites. Grain
boundories, whose existance is the cause of having high resistivity in Semiconducting BaTiO,
disappear due to the spontaneous polarization below the transition temperature, and it is
believed that the phase transition makes semiconducting BaTiO, have resistivity anomaly at
certain temperaure. v

Temperature and frequency dependencies of resistivity are also investigated for practical
.application.
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Fig. 1. Energy level diagram near a grain
doundary.
A= i?‘c}ﬁ]—i’— ol vhA A el Ak WA e g

ekl & meE

A A %M/HL Frles Aslol A wlAae] =t
o] SaAlul A i el 2E Vel =Rt g4
vl ghe] Ezld Z=rhagld duREeule gl

o714 BaTiO,9] 7844 448

A4 A A A e 2 AAele)l zpziew B
=2 A4 9 dldomain)ge] 4= A2 ,lt}.
=4 2

oleljt £S5 U sA da A= rtEA &4
H F d Aol = 9T x(domain structure)s} =
FHe] oA Edbrh. wiehd] EIFH9 EodSaal A
Aol A% AHe] EAEA A Al

v B A s At AS 43T o dT
E ¥4 € Aclmre EF oI gL o] Fr
9)5led = dFw &(Surface layer)e] A7 & 238

&£

rUO

Grain
a8 2. AAE %
Fig. 2. Polarlzatlon of fer roelectric domains at

a grain boundary.

Boun dary

Z A9 B

SEA

fowA HelAz T &
Yozde angm e aARgsadel W 4

Q.
% 942 Aes

-
Ju
B
£
=L
i
of,
a8
S
2
(o3
o 2
1o
AL
o
ﬁ,

13
AR RMZHEMW %fﬂ s
Aol & &

A. AEeol R
PEEEEEE ERLEED

A 2]z}, 09

‘R}7] 4=p A Tl wt

FAE DAY e 2T AR A S
4847 Ballmillel 4 £¢ $418e}. o] 1200°Ce]
A 147 9T de hﬂ BaTiOs7b wke} @rieal

7t Heol glodl o2 FE UL =559 gejelst A
g5}
o] & vhAl 2447k EFE4 ke oF 800kg/cm*e oF
AA 20mmFA 2mme] Pellete® =HE
1380~1400°Ca| A 2417F A& Iheb. ols st A3
8] ok L A lapping @ % Silver PasteE %3
0

S 48 gk

Ho=

248 5 g BrE 49 dAd @2 xuE oS
vt
1 A 24
Table 1. Composition ratio of samples.
A) (k¢ mole %)
CaCO, | Ti0: | Sn0. |Sb,0,| & 7 &
‘\1‘9993} 00| —| 0.05]
100 | — } 0.10 J pa
A 3|99, 85| 1ooi — | 0.15 | ALO, 1.67
A4 l 99. 80 I 00| - | 020 si0. 5.7
A5 |99.75] 100 Il — 5 0.25 ’ TiO, 1.25
A6 99.70 | 1oo| — | 0.30 |
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N6]99.85| 92.5) 75| 0.15
_N7|99.85{ 9.0| 10.0] 0.15
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