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The Effect of Y,0, Addition on the Microstructur and Electrical
Properties of Bi-Based ZnO Varistors

Lt

O
[=isgn pg}

HE
=l

za’

=

(Choon-Woo Nahm*, Choon-Hyun Park*)

Abstract

The microstructure and electrical properties of Bi-based ZnO varistors containing from 0.0 to 4.0mol%
Y.0, were investigated. With increasing Y,O; content, the distribution of spinel phase decreased, where-
as a Y-rich phase formed in the nodal point increased. As a result, this phase acted as a grain growth
inhibitor which decreases the average grain size of range from 200 to 48#m, As a Y,0, content
increases, the varistor voltage increased and the nonlinear exponent exhibited a tendency of decrease. A
Y.0, content showing relatively good conduction characteristics was 1.0mol%, then the nonlinear expo-
nent and the leakage current was 553, 0.66#A, respectively. Since the donor concentration decreased by

increasing Y.O, content, Y.O, showed a role of acceptor,

Key Words(ER280{) : Spinel phase(21d &), Y-rich phase(Y chd), Nodal point (4l
IXxtA), Nonlinear exponent (&M X|$), Leakge current(+4HR)

LM B

7Zn0O ¥l 28E FAE ZnOd A Hlglx
He 4AL f2A7lE Bi059 5A4/M449 Co,
Mn, Sb, Cr %9 43&& H7iAN &3, 4E,
272 9 dd9 ARFHLZ TSR wxA A
gn Agizeltt’. ZnO uizlAEe AV|AoE w
2|28 Agtelgtn she JAAY oM e FrA~F
ApAol nARAF) 2w AAAR, YARYL o3
Me AF7E 343 z2¢ A2 Agdse Ax54S
72 AUtk ol AL uhA] back-to-back AHtielL
=9 o $ FAE Ao, viFAAL [V B
vehdc, 22y Zn0 wiEl2He Avtelsse
g2 HY AAol7] g Brd & AF ¢ YA
FFEAE 2 YuY. auz oy S48 o&%
o AHREAINZ, A7), AFA dYEZY2E Fol
3E AR Borel wnA AAE FEHMA, A

T wegsta dzlg e
(F-AFA] 21 7hok% AR4WM A Tel @ 051-890-166Y, Fax :
U51-890-1619, E-mail : cwnahm @hyomin.dongeut.ac kr)

1998 119 189 #H4r, 19999 29 8Y 4 Atekg

A, FEA BMR F9 4F Ix oAtz
B Ridte MAFFLARA, P, dd, dAAd, $
A, WALY Fo| HYHu|E G2 RY HIide
A712AM ZnO HielxEl7l BEYEA &85z U
. AEP ZnO w2 AVH AL YA @
dE oy T} 9HEA dusol A7) E, ¥}
B9 7, A, 2220 FoE nAZ2E 238%
o2 A7A AL AP $ 3l B dFeME
TR eI EA ZnO Hlal 286N [-V EAS FAA
e Aoz el Y,0,°8 HA7EE Ao w2y
274 ZnO ulEl2E 9 uA3x ¥ AxEAd e
g A

2, AEHWH

2,1 dia| A &

(97.0 - x)mol% ZnO + 0.5mol% Bi,0, +
0.5mol% CoO + 0.5mol% MnO + 1.0mol%
szOa + 0.5mol% Cry_og + xmol% YzOg (X = 0.0,
1.0, 2.0, 4.0)9) ARz we} 2} A 8E HFs}
o ARzzol B3 oA Ee] & EZZHH 479
Pol 24412 BEgE.  100TAA 2441 A=AA
750°CoA 2AEE A F, AW FTFe A8



g vl AR ABRAY 2wty =9
PVAE #H7IAA 200mesh HMZ z2Hsd}.
50MPa 822 A4 10mm, 54 1.8mm HA A
3ok AFEE AHEE 2L A9 EYr] 2ol 5
A7 zrhde] Wol &% % - 8173 8E 240C/hE 89
1300t A 2A1H5¢ 2439, AZE AHE
Imm FAZ Avlg ¥, 243E& TE3od 600CAA
10¥-7 EX8l2 A3S YA sag.

22 1-V 54 &3

ZnO ¥l 2HE gexd Y3 ATEY IEEE
4882 <QlEl#lo] ¥ Current/Voltage Source
Measure Unit (Keithley 237) & A}&3ld g2
Zo| 1lms, HEAIEC] 0.5ms9l A¥AGALGS
A7 sted AFLE 50mA/cm7tA] 2384t

23C-V 54 &4

Precision RLC Meter (QuadTech 7600A) %
Electrometer/Source (Keithley 617)& AH&3}
ol 1Vrms/1KHz9 acAlzZ 25¢CoA dcAge

A7V H A 583 = 4] Vol 12, No, 2, February 1999,

HAA FALFE AT o b deAgy
ON/OFF A1zt 60s/30s 2 stich,

2.4 olH7x o

A71H &FFo] ¢8E AHE #8060, #1000,
#2000 SiC dmtAl2 A2 gty ALO; T3t
Arpx Avkgd F, 900TCIM 3083 EF o3
At €3 A" AW BHo] HSFERJE Fo|
i, g8 A9=g NAAI7 A Aug 2" e
SEMe 2 mlMz2¢ #&sdi, XRDE 234&
ZAERoE, Yo RXFHE HAer] A
EDAX £4& #a3ich

3. dn ¥ 1@

3.1 ojMj7=x

2Y 18 Y,0; rt@e ©E niyT2E dehd
SEM A& dehd Aotk Y,0,7F H7bEA @
2 AHY A ZnO BAH YA spineldtol HHA o)
vYelgs, Bi Hoiie] AEE 2% 29 X-M 3

18 1. Y,0, 371 @2 Zn0 HiE2H AR w72 AR

Fig. 1. SEM micrographs of ZnO varistor samples with Y,0; content
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