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Dielectric characteristics of ZnO ceramics
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ABSTRACT

The dielectric properties of Zinc Oxide varistor were investigated. Their capacitance-frequen-
¢y (C-£) and dissipation factor-frequency (D-f) characteristics of the samples were measured
by a computerized system consisted of a LCR meter and computer, at 25~75[°C] and in the
frequency range of 1[kHz]~13[MHz].

We could resolved three or four Debye peaks from the experimental results of complex dielec-
tric permittivity by a numerical analysis. The activation energies of each peaks, so called @, 8, y
, and § peak could be deduced 0.35~0.48, 0.62~0.99, 0.48 and 0.33~0.41[eV], respectively. It
is assumed that y, @ and §, 8 peaks are originated from the donor level in the depletion layer,
surface level in interface, and donor ions, respectively.
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Ing<| 7y lus] 72 [ms] 7s [us] 7o (k)
&5 | 259 | 50°C [ 759C | 25¢°C | 500C | 759C | 25°C | 50°C | 75°C | 25°C § 50°C 750C
1100°C } 0.58 } 0.32]0.39| 4.6| 4.8]4.64]52.9]66.9]64.1
11500C  0.28}0.34{0.28{3.71[4.47}5.12}74.9]183.1]76.8
1200°C ] 0.48 ] 0.36 § 0.36 |} 3.37|6.33|5.80 | 61.0] 94.4]89.6
1300°C | 0.45 ] 0.45} 0.59] 2.54 ] 5.56 | 5.83 | 18.4} 21.4 | 26.0}] 235] 252] 231
1350°C ] 0.451 0.40 | 1.05] 2.96]5.513.89 {49.0159.0|46.3} 310| 292) 401
E 3. 2ASAIZHfops'c) LU Table 3. Relaxation freguoncy(f.25° C)and
B A 20) LX) (H) actination energy(H) of each peaks
a B 4 3
e | fa H fa H fa H fa H
25 ez | cevd| ckned | cevd | cknz> Jcevy | ckned fcevd
1100C 217 ]0.48 18 0.88] (15) }0.48 ° .
1150 °C 270 10.43 15 0.99 1 (12) }0.49 . o
1200 oC 296 10.40 16 0.92| (11) [0.48 i .
1300 °C 313 J0.35 18 0.621 4.3 0.48| (4) 0.41
1350 °C 338 10.26 20 0.69 K 0.48) (3) 0.33
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Table 3. A summary of previous parers on

electiec states in ZnO ceramies

@2} 24 | peak E.(eV) T(us) L.l Ref.
I. }0.15~0.3 ANZ4
T.Hino I }0.25~0.35 +35Ux
et al. TSC | 15 | 0.4~0.6 A4 12
I« 10.8~1.2 3HHFUEY
o] &2 ol%
L: 0.12 o o Rl
PLTS| T2 0.24 noe
Ls 0.40 A2
L1 L] )
N.Shohata | TSC { L. 0.26 FHE5IUEH]| 13
et al. La 0.40 AN
ACE ] L. . .
He ] L. 0.30 IAEUEH
: L:! [ ] L
J.F.Corda- [ DLTS| T, 0.17 0.1~0.2 15
ro et al. Te 0.32 1 ~2
A.Rohatgi L, 0.17
et al. DLTS | L=z 0.26 16
La 0.2~0.3
Ts 0.209 10-%
M.A.Alim DLTIS| 72 0.395 10-° 17
Ta . 10-°
A.Nitayama } DLTS ) 170 0.3 18
J.C. Simpson § DLTS } 374 }0.18~0.36 19
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