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ABSTRACT

Nonlincar exponents and electron trap density variations were observered m Zn0-Bi;0y-MnO, ternary ZnO
varistars as a funclion of heat lreatment temperature. Three kmnds of ZnQ varislor compositions were selected;
ie, 990 Zn0-0.5 Biy0y-05 MnO, 985 Zn0-1.0 Bi:0s-0.5 MnO, and 98.0 Zn0-1.5 Bix0-0.5 MnO» in mol%.
Sintering was done at 1150T for three hours, and heat treatments were done at 500T, 700%, and 900C.
When heat treated al 500T, nonlinear exponents were wcreased regardless of the Bip0y amount. Increasing
heat treatmenl temperature above 500T resulted in lowering nonlinear exponents. Nonlinear exponents seem
to be related to the 017 and 0.33 eV electron iraps which are possibly of intrinsic origm.
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Fig. 1. [-V characteristics of Zn0O varistors as a func-
tion of Bi,Qs; content sintered at 1150T in air

for 3 hrs.
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Fig. 2. Capacitance-frequency characteristics of ZnO

varistors as a function of Bi:()y content,
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Fig. 3. [-V characteristics of ZnQ varistors as a func-

tion of annealing temperature. (1.5 mol% BiO4).

el A|Ae] a4

WA Alenok g
sl Fzde das FA g a4
HaE F= o, o= dAwlel] 23 dabe} A Bt
Fx HElel fak "rjEel HAbErl 47 7HE
AH2 2 WPy gle 7oz AA4Y o gloh

Fig. 4= 15 mol% Bi,Oy 4]: ]

slpe] W E G SRy FEES BT 9
SRel A A Sl itel AWAE Rels Falp
+ ¢ 10°%1) 4 107 Hz i #lell A vpebdeh o) 212 Fig. 59
Zn0) Y- A-ZnQ sd7be] oifx] F4 ZdeA A
ZEo] ZnQ Y= electron trap® 9A12] interface

-163-



&2
a Tl

Table 2. Donor-like Level Found in Zn0O Related Ma-

terials
Author Material Energy level | Method
(eV)
Hutson  |Single crystal 0.051 electrical
conductivity
Born power 0.562 ERP
Hagemark | single crystal 0.043 electrical
(.165 conductivity
Levinson varistor 0.36 dissipation
factor
Schoens |sputtered film 0.58 dielectric
constant
Shohata varistor 0.24 DLTS
0.33
Nitayama varistor 0.18 DLTS
0.30
0.36
Greuter varistor 0.18 admittance
0.36 spectroscopy
0.50
0.70
Simpson | single crystal .20 DLTS
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