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Abstract Frequency characteristics of the apparent dielectric constant, apparent dielectric loss factor, and dielectric
resistivity of Si-doped ZNR were investigated at various measurement temperatures. For all ZNR, dielectric dispersion
and dielectric absorption phenomenon obviously appeared, and dielectric properties showed a similar tendency. Appar-
ent dielectric constant and apparent dielectric loss factor peak decreased, and dielectric resistivity increased with in-
creasing Si0O, content. As measurement temperature increases, apparent dielectric constant and apparent dielectric loss
factor peak increased, and absorption peak frequency shifted to the high frequency. As SiO. content increases, ZNR is
characterized by the distribution of relaxation times which becomes narrower with increasing #in the range of 0.68~0.

72 at Cole-Cole circular arc.
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Fig. 2. XRD patterns of ZNR samples with SiO. content
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Fig. 3. C-V characteristics of ZNR with SiO; content at 298K
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gmaes ] 73 125 (1997
9.0x10° - e . 9.0x10°
253K o
| -
6.0x10°f < 60x10°}
[ol
]
c
3 8 3
3.0x10°} % ° 3.0x10°
=
5
t —o— 0.5mol% 3

0.0 —&—1.0mol% 5 ool
1.8¢10° ¢ °r
. o 2 0mol% . 18x10
1.5x10°{ —e—4.0mol%, , & 15x10°}
1.2010°} | g 1.2410°
9.0x102[ “2 9.0x10?
6.0x10° 1 2 sox10%}

=
3.0x10°} 8 30a0’}
Q
0.0 a 0.0
9.0x10° 9.0x10°
&
6.0x10° o< 6.0x10°}
[L]
%
c
3 8 3
3.0x10°t o 30x10 }
‘=
3]

00 —a— 0.5mol% % 00
1Bt 4 1.0mol% ) o L otoh
= —o— 2.0mol% ] ., 180
1.5x10°f —e— 4.0mol% & 15x10°]

3 [
1.2x10°f % 1.2x10°[
9.0x10% g 9.0x10°[

2 [e]
6.0x10% J o 6.0x10°[

=

2| -3
3.0x10 3 3.0x10°[

o

o.o3 DI - D 00
9.0x10 10
6.0x10°t
3-0)(103% M

—a— 0.5mol%

0.03 L —a— 1.0mol%
1.8x10 —o— 2.0mol% ous measurement temperatures
15¢10° | » —o— 4 O0mol%
1.2x10° [
9.0x10% [
6.0x10° [ 1
3.0x10° |

0.0

10" 10°

Frequency (Hz)



1.0x10*

8.0x10°
6.0x10°}

40x10°}

20x10°

Dielectric constant, ¢,

00 L
20x10° ¢

1.6x10° 1
1.2¢10°
8.0x10°

40x10°

Dielectric loss factor, g,p,"

0.0 bt
1.0x10* A -

80x10°7 @y n_
6.0x10°[
3l DA
4.0x10 AALAXngg

20x10°[

H H ’
Dielectric constant, e,

00
2.0x10°[

1.6x10°|

.t

1.2x10°
8.010° [

4.0x10°[

Dielectric loss factor, ,,,"

0.0 iy o
10" 10' 10 10° 10° 10° 10° 10

Frequency (Hz)

[Si7h 37h® ZNRe) f S Aol Wik A7 1037

Dielectric constant, «,,,
E-N
2
Q

1.2x10° |
8.0x10° ¢

40x10° |

Dielectric loss factor, s,5,"

0.0
1.0x10"

8.0x10°
6.0x10°}
4.0x10°}

20x10°}

Dielectric constant, e,,,

0.0
20x10°

16x10°]
1.2q0°[
8.0x10°[

40x10° |

Dielectric loss factor, €,5,"

0.0 bttt
10° 10' 10° 10° 10* 10° 10° 10
Frequency (H2)

Fig. 5. Temperature and frequency dependence of ZNR apparent dielectric constant and apparent dielectric loss factor with Si0,

content
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