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Abstract

The microstructure and conduction characteristics of ZnQO varistor fabricated in the range of 0.0~
4.0mol% Y03 were investigated. With increasing Y»03; content, distribution of spinel phase decreased,
whereas Y-rich phase segregated to the nodal point increased, as a result, the average grain size
decreased in the range of 20.0~4.8:m. Y203 content showing relatively good conduction characteristics

was 1.0mol%, then nonlinear exponent and leakage current was 55.3, 0.66mA, respectively.
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Fig. 1. SEM micrographs of ZnQO varistor samples
with Y203 content
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Fig. 2. XRD patterns of ZnQO varistor samples
with Y203 content
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Fig. 3. EDAX line scanning of ZnO varistor
sample containing 4.0mol% Y320
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Fig. 4. J-E characteristics of ZnQO varistors with
Y203 content

7}el 71l wet Vima7t A¥H o2 1657~
8688V/m WHE ZA F/EAYG NHEY FA
D=1m¢ $9% FrAd) Vi’ F7t8ds RAe
ANAe] AFTApolo) APz AZE YA F no)
F7tste AelH, ol AAY =719 o we
Roltk, Ve Vima ' I/DEFEH T8 + =4
Y:0; F7hgke] welt 33-~41V/gh B2 7189
on, dwHoz & 2~4V/gbhst I YANYE
4 F Aok BiAAE PrAlg wAs2 Y07
AAY AFE AsHA dANPe 2N H7MFe 0
A 242 FPAT velay Mg ded A
£715 & Hoz AN

2% 6 1¥ 39 J-E SA4o2RE #AMRA$
a=log(J/T)/log(E/E)E& AFELE #F2 Jed
Aoz dugdrggeiEs AFd del o9 ¥
Z718t3 J-E 549 knee BN 43 F718
9, FEGGoN F71&0] EHEHEA HaXd =
g4e 4 4 gt olg e 4L AFASIT
AN £EF] AAALE ¢ HF Fowler-No
-rdheim Ej'd o) 2§ AFoe 4y m7)q 7]
3t Ao,

a8 7€ Y03 3713l ©E Ji=1nA/cd, J:=10mA
/entd) AR AFAAN o9 WY FHUAF 1.9
WaE Jebd A" oF 1.0mol% Y03 H7HA
7V & 5538 Uedon, Y,0; Y7ol 71
ol wal FAE AL & F U oRe

1000 — . r r — 4.2
g VlmA
\/‘é 800} ——I—ng 44.0
-
g {38
X 600t
=
(o]
>
— 43.6
% 400}
St
«
> 43.4
200}
1 i 1 1 L 3-2
0 3 4

mol%

29 5. Y03 A7t @& ZnO vhE) 2€ 9] ulelx
g Aga AT A

Fig. 5 Varistor voltage and voltage per grain
boundary of ZnO varistors with Y20;
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Fig. 6. J - a@ characteristics of ZnO varistors with
Y20z content

Y:0s #7te]l WE spineltd] Fao BHERP Hol
obd7t A€

Ie€ 08VimaodlAd SA4E Aoz, Axyog v
oy ¥e [,& BYed, 53 Y 0.7 1.0mol% #

-284-

Voltage per grain boundary, V,,(V/gb)



7HAl 714 @& 0.66uAE YEFRTH

Yty o g HAEEAA dquFEFGHAAN @
HAFAE YehlA 5H $4%o2 Fde 08
Vimadl e FHARAE RAHDL, FEIGAN
B 3E Az AAHE, Y07 A7tE A ¥ ol
st & @Aol 19 4olA & F AE wist o
et @sted, o2 el AUFTHE T &
Jde AFdaEM AEH Q{7 obhdE gAdA

T T T T T 5

55} TTe
—o—1

1
=N

50

L 1
oD w

Nonlinear exponent, a
-9
w

Leakage current, L¢(#A)

\l

35

" 1 s 1 " 1 O
0 1 2 3 4

mol%

39 7. Y05 A7 W Zn0 w2 vy
A A FHAR

Fig. 7. Nonlinear exponent and leakage current of
ZnQ varistors with Y203 content
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