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Abstract

The (Sri-«Ca)TiOs + 06[mol%INb0; (0.05<x<0.2) ceramics were fabricated to form
semiconducting ceramics by sintering at about 1350[C] in a reducing atmosphere(N. gas). Metal
oxides, CuO, was painted on the both surface of the specimens to diffuse to the grain boundary. They
were annealed at 1100 [C] for 2 hours.

The 2nd phase formed by thermal diffusing from the surface lead to a very high apparent
dielectric constant. According to increase of the frequency as a functional of temperature, all
specimens used in this study showed the dielectric relaxation, and the relaxation frequency was
above 10° [Hz], it move to low frequency with increasing resistivity of grain.

The specimens showed three kinds of conduction mechanisms in the temperature range 25~125
[C] as the current increased: the region [ below 200 [V/cm] shows the ohrhic conduction. The
region I between 200 [V/em] and 2000 [V/cm] can be explained by the Poole-Frenkel emission
theory, and the region I above 2000 [V/cm] is dominated by the tunneling effect.

Key Words(Z 2 80) : Reducing atmosphere(2 22{71), Metal oxides(2% &t&HE) Thermal diffusing
(A SZ“.\_F), Dielectric relaxation (%% 2t5t), Poole-Frenkel emission theory (E-X=

[ &zt AEAIE E 277 Fulva gleny,
olo] g3l A&7}l Al El(multi layer capacitor,
Qi A7 - Axb BAAYGQ REA o MLC), 94745 (grain boundary layer, GBL)7 = A|
2 743 dapsl o] Zol7bi= 79 Al B (capacitor) HoSol - destdn Ak olg F dAE
o] Favt §5%n dod, olEe £8 Zdd HHAIE = e AetEe] gAY FHozr
whel Azt AIAE AR AES A 9] o H G5435S d8ANgdeZN FdE5E ¥4
sHomA AN &R}, wrulsl w5 s) A7 Ao zﬂoﬂ-%: FHAF7E € BaTiOs®
9 At Wako . A AL AEHE 7Zleo 2 3 GBL AHAE7 FHE o]FARo
851 At} el e whEdg MAE] s A AR
w3k, Az 2o AAHEE olste] A8 . &k ArAn Hitoliz WEH - AEHdeln, MG
o] LB Adel dag FHH 5EAE = Srhidy
s DUty o) #lv]est A GBL ASAIE A o A7 gurs] w3y
#1999 58 129 Y0 = R
AAbghin 1 1994 69 299! ob&e] BL Agtde A 54& Aoste &

611



g vl 28 Ve 2 AWAE (Ev s
2} ¢ multi functional ceramics, MFC)eoll th3h it
7b WEsd oew, dF HEstEa Qv ol
MFC¥ HE 9o Abejol )‘i o AAEAY vt A A

gyl AAEAIE A 715§ 7HAY, 2o o=
(noise)7t Y &#EHA {rr{} 319_&1- urg] A 5 J%
vetWeza 3RE HEstl MFCE A HEd
o] F+x2E HAAHod o|gdo] EHFel Vv
2Fqs 2 det & F e, o s A
£S5 }oR Sl g ] Sel] 7] 3

R EEINE R PRI E R
o 53 Fad Aom el SrTIOA Alzhuel
srel Q¥ E Cam AMAPozH FHUEe LK
42 MM (Sr.Ca)TiOsAl GBL Mgkb=le Az
# 5 f089 £E 2 Fus 545E wde
o, dades Amel thlEstel ¥ gehi

Agon FwEge]l uWL Batol v~

-1, Al A=}

AlH A ZHef] AFEE FE AR5 CERACHL SrCO;,
CaCQOs, TiO:9t wr=AZAZA v 2] NhO;E
Abgetg on, EXEA FEd 55 A EEA
CuOE Ag3tdd. 72} ANz 71E 244
(Sri-«-Cay) TiOz + 0.6[mol2%|Nb:0s (0.05<x<0.2)
of whet WA H S AlEsle] Ao, ofA
g AR So] dFulLy flel A Zjtet f%
1100°Co A 2247 F9F &4 (calcining) 3t} 3

!

ol
-

42¥ ERES EFu fol A s & A
A2 A P.V.A. (polyvinyl alcohoD& 2 [wt%] &
et 4% FE (@20 [mmbhel °F 3 [gl¥ @
1500 [kg/emlel Fd ez Pt dge

13} zro] A7) 2o wix &z 1350 C
o A 3x z} :g.g} Bt R I e e B |

E %5‘}@\ ?1_% ‘?}Eiﬂ Aebd g 2 1 [mm]el
A& Aut (polishing)dted HEW CuOE =i
g 2 1100 TeollA 2217 Bt dAelgons ¢
Az dAsAzyt. Ayl AlHe] g 2
(silver) A1 g Z23 F #1714 K4 FH& 9
3 HFor AMgEvh 1 2°ﬂ Aol A AE

e vehgier, A 7 Ade] MEd Tl
o vhERH R

612

A7 AR A8 837 Vol 8 No. 5, September 1995.

ELECTRICAL {| THERMAL COUPLE
FURNACE "
ALUMINA

POWDER

SPECIMEN

ALUMINA PLATE
a® 1. 2FEA H7IRe B 72
Fig. 1. Electrical furnace and crucible
structure for the sintering.

Raw Materials

SrC0O;3,CaCO:3, TiOy, Nb:Os

Weighting
|
Mixing S opE
I
Calcining — 1100[°CY, 2[hr]
{
Binder — [wi%IPVA
]
Granulating
I
Pressing — @ 20[mmlt 3{mml]
1P:1500[kg/cm]
Firing — N,13500C1,3hr]
|
Polishing — ¢1[mm]
|
Thermal
treatement — CuO painting
|
Electroding
|
Measurement
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Fig. 2. Processing diagram of the specimen.
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