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Abstract:

In this study we aims to examine the effects of 05 mol% Cr:0Os addition on the reaction,

microstructure development, resultant electrical properties, and especially the bulk trap and interface state levels

of ZnO-Bix03-Sho03 (Sh/Bi=0.5, 1.0, and 2.0) systems (ZBS).
ceramic process, and characterized by XRD, density, SEM, I-V,

The samples were prepared by conventional
impedance and modulus spectroscopy (IS &

MS) measurement. The sintering and electrical properties of Cr—-doped ZBS (ZBSCr) systems were controlled by
Sb/Bi ratio. Pyrochlore (Zn:BizSb3O14) was decomposed more than 100C lowered on heating in ZBS (Sb/Bi=1.0)
by Cr doping. The densification of ZBSCr (Sbh/Bi=0.5) system was retarded to 800C by unknown Bi-rich phase
produced at 700°C. Pyrochlore on cooling was reproduced in all systems. And Zn;Sbh:0O12 spinel (a-polymorph)

and 6-BipO3 phase were formed by Cr doping. In ZBSCr, the varistor characteristics were not improved
drastically (non-linear coefficient a = 7~12) and independent on microstructure according to Sb/Bi ratio. Doping
of Crz03 to ZBS seemed to form Zn; (0.16 eV) and V, (0.33 e€V) as dominant defects. From IS & MS, especially

the grain boundaries of Sb/Bi=0.5 systems were divided into two types,

i.e. sensitive to oxygen and thus

electrically active one (1.1 eV) and electrically inactive intergranular one (0.95 eV) with temperature.
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Fig. 1. XRD patterns of ZBSCr system; (a) Sb/Bi=2.0
and (b) Sb/Bi=0.5 with sintering temperatures.
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Table 1. Secondary phases in ZBSCr (Sb/Bi=2.0, 1.0, and
0.5) sintered at various temperatures. (Py: Zn:SbsBisOy4, a
sp: a-Zn7Shy0iz, 6 6-Bix0Os, U: unknown phase, (Bi):
trace of Bi-rich phase).
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Fig. 2. Relative density of ZBSCr (Sh/Bi=2.0, 1.0, and
0.5) sintered at various temperatures.

o BixOsoll 9l HhA oz 85% ol el = A
UEE YelyEs ddgs AR 08 Aol [68].
olo} & W3 AFE Sh/Bi<1.0°14 YEIGE
u]z] o] Ar(unknown phase; U, 78 13 ¥ 1 #11)
of ot Aoz IFAekE )

3.3 OjM7=

a9 38 ZBSCr(Sh/Bi=2.0, 1.0, 0.5)712 1000C I
A1 ARE AAS AR MM FRE YER Zlolth
@% 3 A Bi-rich 42 34 3lo]&
22 Mo HolH
A e g or FRE =

3 394 HBEo Cre H7IE A9 wATFERE
aF 1% £ 19 Adel o] sdg 2ade® A
= 7] el 7] AWstrt a2 AegE Sh/Bi
H 7 e Ale] ZnO HatygAdel A dErwt S,
a9 3004 A wapbgoE AXE Zn0o HHE YA
S 7+7zb 38 m (Sh/Bi=2.0), 7.7 um (Sb/Bi=2.0), 14.5
mm (Sb/Bi=2.0)o]t}, a-2=3] ol |3 m A%
st &9+ Mnd Nigs #H7bs ZBSAS LA
[6,8]. wetA ZnO ®le]~E ZAS 7ﬂmo}_ I
A CroOsE H7FAE AL_E 49 Sh/Bivlo] &4
of MM Fxo HdstE FHIT F US ﬁgi ek
=

y
ot r#
e



A7) A 253 =8 4],

Fig. 3. Microstructure of ZBSCr
systems sintered at 1000°C.
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Fig. 4. (a) J-E characteristics of ZBSCr (Sb/Bi=2.0, 1.0,
and 0.5) sintered at 1000C,
with sintering temperature.
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