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E3 2 zegais B3P (Isothermal Capacitance Transient spectroscopy)& ©] &3t ZnO ¥}
2E 9 TEFAE ZAANAY AVIH T FREEF V)= YHP 4192A oW 2 Analyzerst d)
olH A g A% MAE FFEHE TAHAEh o] d¥oAM £ Zn0-Bi:0:9) MnO 2 CoOE H7}%
AN ~40C~60C S=slo)A 0.28, 0.48, 0.50, 0.94eV 59 AATLHZY/} 2R 2 2 g
Aok E£39, ZnO-BiOsAl= CoOF A713HE holed] 9& emissionEA L el 2, MnOE H71eld
AR 23 emissionBAHE GEIES & F UNTh 23 B HAHAAYASE av THEEY 7Tl
ARHoz viHY o, TEHFEH Ux e EoE vHAAAE LHAY + U AEFHo =2
Zn0-Bi:0;-MnO7 ¢l CoO& #H713el wel agke]l F713ts 34, LY FALEE Co09 A7tz A
e ¢ 5 ARG

Abstract The trap levels of ZnO-based varistor are obtained by Isothermal Capacitance Transient Spec-
troscopy method. Here ICTS measuring sysiem consists of YHP 4192A Impedance Analyzer and a per-
sonal computer for the data acquisition. Between —40°C and 607C, the grain boundary trap levels of 0.
48 and 0.94eV were detected for Zn0O-Bi,0;-MnO system. The hole emission spectra are observed in the
case of the addition of CoO into the ZnO-Bi,0; system, while the electron emission spectra are detected
in the case of the addition of MnQO. The nonlinear resistance coefficient a increases with the decrease of
the doner concentration. Finally, the trap level density of ZnO-Bi,0;-MnO system is found to decrease
with the amount of CoO, while a is found to increase with the amount of CoO.
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Table 1. Average grain sizes for Zn(QO-based
varistor samples which are sintered at 1250C
for 1 hour, while ZB sample is sintered at 1200
C for 1 hour.
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Fig. 1 Flow diagram of ICTS measurement and
data analysis
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Fig. 2 Bias dependence of transient capacitance
C(t) at —40°C for ZBM sample, indicat-
ing the existence of grain boundary traps.
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Fig. 3 C(t) curves which are measured at the
temperatures range between —40C and
607C for the ZBM samples.
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Fig. 4 Typical ICTS spectra S(t) which are eval-
uated from C(t) curves of Fig. 3. The posi-
tive curve means the emission by major
electrons.
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Fig. 5 The Arrhenius plot of In(z T?) and 1/T
which are derived from Fig. 4. The time
constant t is determined from time at
maximum S(t). The slopes give the trap
levels such as 0.94 eV and 0.48 eV in
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Fig. 6 The Arrhenius plot of In(r T?) and 1/T
for ZBCM sample.
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Fig. 7 ICTS spectra S(t) at room temperature
for the samples of ZB, ZBC, ZBM and
ZBCM show the hole emission spectra of S
(t), whereas ZBM and ZBCM show the
electron emission spectra of S(t).
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