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The Electrical Properties of Mutilayer Chip Capacitor with X7R by Addition of
Rare-Earth lons (Y203 Er:0s) using Design of Experiments
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Abstract

Employing statistical design of experiments, the difference in doping behaviors of rare-earth ions

and their effects on the dielectric property and microstructure of BaTiO3~MgO-MnO.-(BagsCags)

Si03-Res03 (Re = Y203, Er:Os) system were investigated. Through the statistical analysis we have

found that the amount of Re;Os; are significantly affecting on the dielectric properties. The RexOs

improved the dielectric constant, dielectric loss and R*C constant, so the appropriate contents of Y203
and Er:O3 were 0.8 ~ 1.2 mol% and 0.8 ~ 1.3 mol%, respectively. The MLCC(mutilayer chip capacitor)
with 2.0 x 1.2 x 1.2 mm size and 475 nF was also suited for X7R with the above composition. It
showed that the dielectric constant and RC constant were 2,839 and 3,675 QF, respectively in the

sintering condition at 1250C in Po, 10”7 Mpa.

Key Word : MLCC, X7R, Dielectric constant, R*C constant, Statistical design,

TCC(Temperature coefficient capacitance)
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Table 1. Test  condition  using design  of
experiments.
Batch BT Y203 ErO3
No. FxA (mol%) (mol%)
1 100 0 0
2 100 0 0.5
3 100 0 1
4 100 05
5 100 05 0.5
6 100 0.5 1
7 100 1
8 100 1 0.5
9 100 1 1
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Fig. 1. XRD results as a function of content of

Y203 and Er203.
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Table 2. Electrical properties of high capacitance
MLCC.
Capacitance n-s;i';ﬁ"" ls)::mi RI::il;::lﬂc: RC constant |  Dielectric
@b g ,,"g“’ G ©p constant
o Vi) 16V, 60sec
3675 (60 sec)
475 16 4720 mn 520 7659 (12050) 283913
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