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Abstract

The ZnO is stabilize dielectric constant over a broad temperature range because its addition makes

the relaxation time short.

In this study, the composite oxide material (Bagss Capis)TiO3 was mixed by ZnO additive material
and the dielectric polarization characteristics was studied. The relative density was over 90 [%] at
all specimen in the structural characteristics. Among of the specimen, the relative density of (Baoss

Cap15)TiO3 with ZnO (0.4mol) has a 93[%). The grain size of composite oxide material with an
increasing ZnO increased and it was 1.0{ #m]~1.22[ #m].

In the electrical characteristics, the charge and discharge current was increased by ZnQO addition.
The dielectric relaxation time was increased by space charge polarization at above 110[C] and the

dielectric relaxation time was fixed by space charge polarization of para-dielectric layer at below

110[C]. The dielectric relaxation time was maximum when the grain size was small.

The dielectric relaxation time is decreased with an additive material ZnO and interface polarization,

existing void at the grain and grain boundary.

coercive electric field is decreased by ZnO
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Table 1. The Mixing Condition of Raw Powder.
T

Powder| BaCOz | CaCO: | TiO» ZnO
Sample [Mol%] | [Mol%] | [Mol%] | [Mol%)]

Al 0.80 0.15 1 0.1

72 0.85 0.15 1 0.2

Z3 0.85 0.15 1 0.3
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Fig. 1. The measurement circuit for charge
current.
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Fig. 2. The relative density and shrinkage.
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Table 2. The Grain Size and Lattice Constant
Ratio.
Properties Grain Lattice Single
. crystall
si1ze constant
. . volume
Specimen [e#m] | ratio c/a e
[10
Z1 1.1143 1.008351 6.336
72 1.2270 1.008342 6.356
73 1.4337 1.009458 6.342
74 1.1426 1.008434 | 6.3758

AR 1A Z1e) AgE datel @s7 TRe
2 o)Fold gom @A Zn0el 7ol o3
G4 Fye Ad¥ow 4P % & Qo
72% 730 M= A 289 9@ dAEY 2T @

A BAEHUJ 249X = 729 Z3R 02 QA Z <
EA47 &4 A vEd s I olE Zn0Y YA
5 SAZE Aty #=E2&L& w3157 A Fsta, 4
s F7hEe 29 29 2o 432 d49

Peigney= ZnOE #H7lstod A8 Z‘T ZnO7}

G4z Edsded wdnge Buuew



= RRNEE

{Ba Ca)TiOyZn09 %4

H ekl o, AzHoz 37t doljvh AAYE ERHo
£ ANz ZnO9 H7tgel F7HEFE A 2 Aokt Mt 75 FEHow i 0
Aol Hepz el A2Abel Ao g 14nRtSol oz Hu,
223 198 Aoz Azwc SRR
SERE
3-2. ®71H &4 A BAdEch
FAA FHHoR HAE UvistH WAkl g Fuate
o & gruown

AMd
Photo 1.

(¢ Z3
B3 ArsEe SEMAR

The SEM photograph of composite

242

oxide material.



2
-

N

-

i

il

L)
4 du

2

=i
o

il §’;}‘_, i
o o mu

| '™
o o
o
p
—{ii

bl
2L

i
Of AN o T o

£

oz M m? X
[

N

-

714244 2884 Vol. 10, No. 3, March 1997,

24 deeth olge de Axu 2 3
$ ANFRAF gol A ek,

rel ol AER FAE YohEe 2
ol el gaasAdel bk At

EEEREE R PR e
o]'” olt}z A zhEl ),

29 58 F3F 1kHzldtelA A25E 146[C]
A EE WA E@itEE faAe &£
s Bl R %E4 F7bel wet K H Az
ARz olfe Tif 19~°1 EH"%‘QSEHH
Aoy =g
of Weje] ok zpAEFo
AR olFe &

®oleh Azt e)

(b) 22

a7 4 DCAYE BastEe) 5

(d)-Z4

Fig. 4. The charge current of composite oxide dielectric to supply DC voltage.



=& S%MEE (Ba CalTiO-Zn0d 733 TR A 544 WE7 58F dad
¥ 5ellA BgssEe exdste osA & Aol Aol i gkdetel BEaEw gwy
ALsAgre] 7bg A Askehs LTIl oA ol o|8jH #H @84 o] ZAGT el T
FUHAFEFT O 3l FFAF ddeMq ¥A T SLFhg el W gl Ay Fubsre] Wsbe] wfe}
AR dom W gasiAgel 2rbsgon, Bdel @4 & weAn 280wl o Rof
111[TC]el % &z Fastodo A FFol 91'5H 4Tr°ﬂH A7 Aaw Ho fH%
ot LE TR Fo YA skl bol 7k 23k
gol F AA si= A& g A 38 A AAe] MvE SlkViem]Z Q)
Shar, [y 138 o4 = A 7hebal b UKk IziR shed 2Pl W "ﬂ[E]
ZnO°] Euj & el FAekaa e F FAS Holvh BCTZ F A= QFAA7L <
TSkl 03%A HAavE Holon, 4% 5 Aok x= FE FgA T GdEA “H??.El
UL SRR S S UERAT o) o g o] A% oAl WA F--t 2 vpehubA] oFivh L
o oA KAkl o] EAFE: ol R Zn0 b s)pol Al A Ashd dAsh ool 4
o H7REel Al Wol 4 e ga Agan, U MRS i RS weiH wiee Ago
& dA Apeloll A slgel FaAlsted AW R Iol oEy, dAle] waks s s S b
B Aol grtan shof ZpwEiral gale e Aol wae
FAAe] LR R A osfa kY o ¥},
%) 51 ?‘j« T dAAe S5 AT (BaywCaos) e AL EauE f98kv] fiste ey
TiOZnOBCTZ) Aehe g s 21 9 95 A7 AR Wiol geie) wvlsh i g
o] 1 3lo) 9]3}]1\1 SAE o] vbetuA vl 43 yvzje] zhAel Bad ofu)xie]l 7o osllM H
l!}»—;— }Aﬂ _9_ ] og l:o] X‘VLTO: HHEC}:%.;:;__Q_]_ —“J—Q] Egol "‘]L}‘ 9] oﬂ/ﬂ H 'ql?;i" 7}'01"5 -“?_L{,LOﬂL‘] 7‘]"\_.‘
Aol ek AUt HARAN BAPFA ﬂ: e e e
L 7 = Ayl = 1. o MILo
Aol TRk vl 489} _ﬁ_/‘l‘%]-i}-/\ 7He thizv ol el den syl 2ol weiel
T SRR 1 Fohgh A WES W
A g2 P -kl 091 dERvE vhERvRaL St e] b
1 cjubako iz w2 lL} 0]4 g oui %)= BCTZ Al
AR z B I e e
—_ £a0] Tk BCTZ A F A z08l 1)
£ o] Fkel elalA FEIe Fobskar G A
§‘°‘ b skt
z2
s . ]
% 8} E: 3. BCTZ Mepa fadel Bipi-r3 g«
3 Z4 gl
[
‘: 6l Table 3. The Remnant Polarization and Cocercive
"_;: //\ Field of BCTZ Ceramic Diclectrics.
S 4} - TR e —
a‘_’ \\}Qrg\)l)crt), Remanent Polarization  Coercive TField
21 Specimen, [ Clem’] [kVeml
PIT TIPS 2L, '
yd 2L, 1/////// Ll L L - = 9RTY
P77 PTG 5 71 115 2R75
PP IPIT OISOyl e dem
2.8 3.0 3.4 . 72 162 2
-1 R
1000 /T %7 73 219 237
a3 5 FI9 1[kHzlskol Al A &XE 146[7C) 74 219 2375
AN ewdsh A7 BEAbstEe] §
debsh A Af A exe skl mel 4o gE
Fig. 5. The dielectric relaxation time of 2 o] v Fiz BAo] Iul oAl M
composite oxide dielectric from R.T 2po) wido]l e dAriu], 11t Bodo] 7
to 146[0(‘] at l[kHYJ 7-“ 9] ‘26;}9.}’_ HH%{E] LH 51«4] 9] A-ﬂ /] 7}_ 7}-61— ﬁ‘:

244



AASGE EFe 2PEHA &2 FEd g T
F¥3e 2ed
E 4= Fg2xdAe BCTZ Az f44 9
FREIH AA
E: 3 4. FE 250l BCTZ Aty {9 2
FEST FAEA
Table 4. The Remnant Polarization and Coercive
Field of BCTZ Ceramic Dielectrics at
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Property | Remnant Polarization | Coercive Field
Specimen [ 2 C/cm:] [kV/cm]
Z1 113 2.7
z2 160 2.35
Z3 217 2.17
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