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Influence of TbsO,-Addition on Electrical Properties of PrsO;;-Based ZnO Varistors
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Abstract :

were investigated with TbsO; content in the range of 0.25~1.0 mol%.

APK Co. Ltd.”

The microstructure and electrical properties of PrqO;-based ZnO varistors consisting of Zn-Pr-Co-Cr-Tb oxides

The varistor ceramics exhibited very high

densification in the range of 5.74~5.83g/em’ with increasing TbsO; content. Furthermore, the incorporation of Tb:O; in

varistor ceramics greatly increased All of the characteristic parameters. As a result,

varistors are good for high voltage field.

It was found that TbO;-added

Key Weords : Varistors, Nonlinear exponent, Electrical properties,

1. AE

22 CIXE Jlsn STl 22 S48 222 d
l, HAEX2 ZEs, OUT AESS &N SeH2C
H2 PEUUXZRE SHE JtssH SHALCH gLt ol
A2 EHAHHQ HAHH MHOHE JIIHRH =3 Zeie
S8 LUAXILE HHEAX ¥ 0lA8 BRIHE @8F

StHU ME= S WHSb= HIDE # git 2 THE
ZistD QUCH Metd olzddt 2isel ola DAY A
AOLEZ S 2B MOl RPEOXD2 UYUSH, M
SAH E MIOIAES A AXO ZnO BI2IAESY
S5 A0 2 A0 20X ACH Sdl =20 I
£2 Bi,O:H ZnO HiIZIAEHY SEHE B&28 PriOn A

ZnO HI2IAES A0 s A0l =O0HH It U=
AFHOICH. D2iLt PreOnH ZnO HIZIAEIN CHEt &7

22 X2 J[HAF2Z Bi,0:HO0 YIS 33! 0/10I5tC
g = ULHL OetM =2 MIIUZD HE8g 2= IE
& PrOnl ZnO HIZIAHE HYSID| fdiMdes CHES0

A XIEHol 1)L 48T 0{0F 3HALCH
2 9AMME TbhO,0l EIIE 582H PrsOuM ZnO
HBielAE 2l S8 S48 RAGHULH

2.4 894

ZnO, PrOu1, CoO, Cr0s, ThiO; AIRES ZAAN M

ct 10 pgltXl H&ol s & 24AI?_ SYGIACE 12

0COIA 12A12b82 HAXZE A2l & 750CUH M 2A12F Bt

AOIZCH BHAE AIEUH PVA £22UZ AIZSAHY 2

wihsE E&st U3, 200 mesh HME Z&SGIQUCH 800

kg/em’ 22 5H0IA &2501 10 mm, SM2 1 mm2t &
30

o I+
Ok

HEE = 1300COHA 1AI2F A2BIACH AZE AIFO
Agl=SE SHGH0 600CHAM 1022 EMEIGIACH v

2
-/ E
S42 Keithley 2378 A206t0] SEGIAD. diclAH &

Fm)2 1 mAm’e [ NYSR, S=&HFMFU)E
080 Vinalll USole AR, HIEE @)= A a
=1/logh-logV)2REH ASIALL. CIJIH I Ve |
mA/cm’2t 10 mA/em’0l CHEEl= MAO0ICH. SEM(S2400,
Hitachi) AIXISZ2H MHELXIIYH A8 Al 4=1.56
Ca/MNa(Coer= WIS RE20], M2 SEMS BHE, Ner
2 2o BXENS REUINE 088K BF 2F
WIHE AMSIACE. M2tUAr9 YE(g= LEEHN
L2TEY OO EH&E MUMSS 018810, OI23(0
AYOZ REIACEH Tb,0, IO mé L&A
XRD(D/max 2100, Rikaku)2 X-& 3|E=24Z2 S6t0
&AL

fr & oo n

f

3.2 & NE
J8 12 ThO; EIt20 T8 PreOnH ZnO Bi2IAE

xZ.86 88217 FOkY Z@ow

Hotgtol
£E2 SEM A&

[

TbaOs PrsO1 Al ZnO Hiel

o OIAI*ERE UIEHH SEM AHXIOICE TbiO; BIOIZOl B

- 367 -



J1etdl et znO Z2AES Ad@E 5142 im2 2
Bt Bl YUT(p)E=E 5.74-583 giem’S HRZ 02U
(5.78 gem)E ESI= R =2 UUSLS UEHHACH
- 0lai8t ZE To0,0 IO SIHELS HAAF
24 XD BN YA LH LIBUH EWos A
210 010 M@E HIYESH0 2AsH LH OIS0l 24X
I MIOICE. XtAIS OIAIRE Di2t0IEHE B 100 U
EHHRALE

J8 2= TbhO, EOIZ0 IE Pr0ull ZnO HiZIAH
9 XRD WEOIC X-& BFELAOZHH UMM Tb-
WCHA Y pr-UCHAtE &QIE £ A=d, TbY 0128HE

r
0

(0.92A)22 T Prol 0l2HA(1.01A)01 Zno 0|28
0.74A)20 3J| HE0 012 B#HADE A0 HEE
o Th0:9 PreOn0l YLHZ BAG0 MHE A0 B

et}
J8 38 TbhO; BIHE0U TE PreOy A ZnO Hi2IAH

# 1 Tb,0; EI1Z0 TE PrOyH ZnO HielAH2
Oz ZE, 8J18 S4¢ OieH0IE.

TbsO; content d P Vima a I
(mol%) (um)  (g/em’) (V/mm) (uA)
0.25 5.1 5.74 538.0 339 1.5
0.5 43 5.77 705.2 424 1.2
0.75 4.3 5.81 753.1 45.7 1.9
1.0 4.2 5.83 845.1 520 59
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