[= ¥] #3883
Korean Journal of Materials Research
Vol. 11, No. 1 {2001)

Er:0; 3717} BaTiOA] 34 XTR AR A5G0 vx]&= &3}

b - 22d - 8%
4TRtT AR T

Effects of Er;0; Addition on the Dielectric Properties
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X &  Nj AFE 2143k BaTiO:A HEYA X7R ZAelA Er0: H717F #3450l vl Fakol ozl U4 51
71ol 4 78kt MnO~-MgOr} AH7He v Az oA Frigko] 24 W Er0,9] E343AZE {489 2xdH ol 3atse]
X7R 4% w1zl ed 2900 o)Aty 42 F-AAdS9 1.0% ©)5he] fdsdgol B = A} Er07F 3.0 mol% o4 e
% WHEHUL AS A LrEAe FAE o AL FAEsE A8 st 92 #7124 (1.5 mol% Er.0s 2.0
mol% MgO) o) ZAE o TCC F4& MnO, 7o Z7Hgo) uje} Al Ao 2 sAstg o, 2xdPE B4R

Abstract Effects of Er,0; addition on the dielectric properties of non-reducible BaTiO;-based X7R dielectrics with Ni
electrode have been studied in reducing atmosphere. X7R with moderate temperature-dependence was developed
after addition of Er:Os with MnO.-MgQ; room-temperature dielectric constant and dissipation factor were >2900 and
< 1.0%, respectively. The addition of Er,O; greater than 3.0 mol% improved the temperature dependence of dielectric
properties, but a significant decrease of the dielectric constant at room-temperature was observed. The TCC curves ro-

tated clockwise with increasing MnO. content at a given additive system, 1.5 mol% Er.0; and 2.0 mol% MgO.
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S 4% F o] FAA o] Lol AFe] k. 2 F
Ze AtY {44, J8RS, 283 gpdse® 74
Ho, £& AALFS 47 A iRy HEFE 571
A7) AAZY gestAgt, o] A% Uiy I} 248
£ u)go] FolAA Hr}. 7|EY YRrHAITo2E Pdely
Pd-Ag 59 i AFTEE AHSsta At 2 vgE
A dfe) HZ Ni#t Cu 59 A719) v]g&S o]4%
MLCC9] #lzte] g4t3] 29=w Qo). v]F&E WA
Fo 2 AME u A 2 AL o] I2M 43}
Ho] AL go] A7 AAss AUdd, AdZe
A58 wAE L 24 Fz FEAHE F34]717] 5
o 107" 7|8t o)ste] W A Fsteld zAsok jh}.
2 Y94 Beoi7lelA 28 =" 2Are BaTio,
7} #UElo} Aol oA =Hoh oty dAFAas
B S 93 YA E7IaAT A Bl Ay 2o

AAAEE Zhe B A A iz d77) Fe s
EIA (Electronic Industries Association) ofl 4+ A% A]
ol g FHo 2N FA4e) f-AEAE 283 25T
£ V5o 2 & AALT LEHIH(TCC) § 71528 3
o X7R, Y5V, NPO 5o 28 E5H3l3 gjct. XTR A A)
Bl 55Ce 125C o &A2E HHelA 3,000 Mz 4
& FA8 @ 1.6% vt f-Hd&4dE, 282 TCC
o) Wiz} £15% oW 2 A L=Hstel] A7 A2 A
ook WEAAG XTR A2he A H$, XTRE
‘\9:5‘5—"6‘% ﬂi%’ /?.l’i}"% (Ran : R=EI‘, HO, Dy, Sm)
3} BaTiOs Az} W Ti #AE A#ste Ay itskE
(MnO., Mg0) o] 5337} A2 ofsfsm glo}'™®, &
A7 A2 HEF o]22] G¥F L EA | g HEF o]
&7} oj2ie AAe|t). ik, XTRY 2EEAL 3 EFo]
27 Qe o} ok=ZA &4k (ambipolar diffusion) o
2 PAsHE 498 294 Al -4 72 (grain
core-grain shell) 8] 2z 2 o] =z Qo). Foj gL
AR A BB 73 £58 BaTiOs dge|m, 4 o
e PrhA| &akol] 2lsled BaTiOs A+ Well Hr# 9] &
S7u7) EAEE o2 TRl o E =49 2
ol24] Feler} ok 222 EA4T # ot XTR &



A - #2484 E ! Er0, ¥7H7) BaTiOwA ¥ U XTR AAe] R A5 njxle &£3 45

Aol FAgek el HE IE FeeeE de R
o] 3oz} 4 g9 Az RAH FHEAZA et
Re g g3y gt

B EF AF3HE % Er0.= Er* 9] o] & ¥b7o] ¢k 1.0A &
24 Ba? o] &(~1.4A)F Ti* o} & (~0.6A) o} & ut7
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Fig. 1. Effect of Er.0s content on the temperature coefficient of
capacitance(TCC) value of BaTiO:-2.0 mol%MnO.-2.0 mol%
MgO. (1330°C sintering)
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Fig. 2. Effect of Er,0, content on the room-temperature dielec-
tric constant of BaTiOs-2.0 mol%MnO.- 2.0 mol%MgO.
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Fig. 3. X-ray diffractogram of BaTiO:-2.0 mol%MnQO,-2.0 mol
%MgO with 4.0 mol% Er,0s. The extra reflections indicated by
solid circles and open circles are due to Er, Ti:0; and BasTii:0u,
respectively.
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Fig. 4. Effect of Er:O; content on the dissipation factor and in-
sulating resistivity of BaTiOs2.0 mol%MnQO;-2.0 mol%MgO.
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Fig. 5. Effect of MnO, content on the temperature coefficient
of capacitance(TCC) value of BaTiOs~1.5 mol%Er.Os-2.0 mol%
MgO. (1330°C sintering)
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Fig. 6. Effect of various rare-earth oxides (2.0 mol%) on the
temperature coefficient of capacitance(TCC) value of BaTiOs-
2.0 mol%MnQ.-2.0 mol%MgO. (1300°C sintering)
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