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A Study on the Degradation of the AC Stressed MOV
by using of the DLTS Technique
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(Dong-Hee Rhie)
ABSTRACT

DLTS measurements were performed to study the annealing induced changes of the trap centers
in MOV and to shed more light on the stability mechanism of the MOV. Two eclectron traps,
Ec-0.26[eV] and Ec—(0.2~0.3)[eV], were observed in the unannealed samples in large quantities(7~9
x 10"[cm °]), whereas the three electron traps Ec-0.17 [eV], Ec-0.26[eV] and Ec-(0.2~0.3)[eV] were
observed far less in the annecaled samples. The minima in the Ec-0.26[eV] trap density, coupled with
the presented results that unannealed devices are unstable whereas 600C annealed devices are most
stable, suggests that the instability of the MOV under long term electrical stressing is related to the
Ec-0.26leV] trap. This results support that the ion migration model for the device instability where
the Ec-0.26[eV] defects may be the interstitial zinc or the migrating ions. The interstitial zinc
originated as a result of the nonstoichiometric nature of ZnO might cause the degradation of the [-V

characteristics of the MOV  with long term electrical stressing.
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Table Composition and Sintering Condition for

the Test Sample

ZAn
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ZnO 92.415-98.29(74.855-95.875)
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CosO 0-1.0((0-2.71)
MnO: 0.05(0.04-0.98)
ShO 0.25-1.0(0.86-3.29)
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ZrOz 0.08(0.10)
AlO3 0.005(0.005)
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Fig. 1. Leakage current measurement circuit for

the MOV sample under the AC stress.
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dependence of the MOV sample.
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Fig. 5. Percentage change in the resistive,
capacitive and total leakage current of
an as-sintered varistor with electrical

stressing(60 Hz) time.
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