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ABSTRACT

Reactions belween Ag-Pd internal electrode materials and Bi,O; m multilayer chip varistor were in-
vestigated. For more than 1 mol% BiQy m varistor composition, internal electrode structure was destroyed
due to the reaclion hetween internal electrode and B0, But for typical varistor composilions {helow 1
molg: of B0, cantent) microstructural changes around the internal electrode were not observed. However.
SEM-EDS and TEM-EDS analysis showed the uneven distribution of Bi.O; in Lhe internal electrode, which
was due to the migration ot B0, to the electrade during sintering. As a result, lhe nonhnear coefficient of
multilayer varistor showed very large distmbution as well as the breakdown voltage.
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Table 1. SEM-EDS Analysis on Inlernal Electrode
and Zn0 Grain

Ag-Pd internal
elecirode
{atomicFh)

Zn() grain
{atomic %)

Zn 4.2 n 87.4
Agp 66.8 Ag 8.9
Pd 25.0 Pd 37

Zn0/Ap-Pd

. Zn 23.8 Zn 93.0
ZHO‘F.AI’;_D}EE;BQOJ Ag 07 Ag Fs
L] P& 03 | Pd*

Bi 75.2 Bi 2.0

Zn 9.2 Zn 95.2

ZnO+1.0 molé: Ag £2.8 Ag 0.27%
Sha0+/Ag-Pd Pd 278 | Pd  02F

Sh 0.2 | Sh 14

Zn 2.5 Zn 99.2
ZnO+0.5molén Ag 67.b Co 0.5
Ca0/Ag-Pd Pd 300 Ag 1
Cao * Pd

Zn 3.6 Zn 99.5
ZnO-+0.5mol% Ag 66.9 Ag i
MnQ,/Ag-Pd Pd 29 1 Pd

Mn 0.3 Mn 0.5
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Fig. 8. TEM Micrographs of multilayer chip Zn0 varistor (a) low and (b) high magmfication.

Table 2. TEM-EDS Analysis on the Interface in Fig. 8(h)

(atomic %)

1 2 3 4 ) 6 7 8 9 10 11 12 13
Zn. 766 | 76.0 | 773 | 746 | 456 153.5 7.7 6.0 60 5.7 4.6 5.4 8.8
Ag 06 3.7 | 33.8 | 993 | 640 | 636 | 62.0 | 623 | 635 | 62.4 | 58.8
Pd 0.2 04 | 122 | 223 | 278 | 30,0 | 31.2 | 31.7 | 315 | 322 [ 305
Bi 0.2 0.5 0.15 (.4 1.4
Co 2.8 1.2 29 2.8 15 0.8 0.4 0.2 0.2
Mn 9.4 9.1 9.3 9.9 4.8 1.8 0.2 0.6 0.2 0.4
Sh 105 12.0 10.5 7.0 2.0
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