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Abstract: ZnO varistors are widely utilized in electronic circuits because of their excellent
nonlinear current-voltage (/-V) characteristics. Driving by the trends of miniaturized, highly
integrated and digitization in the field of electronic equipments, the applied fields of ZnO multilayer
chip varistors (ZnO MLVs) are becoming increasingly extensive. In this paper, the materials for ZnO
MLVs, as well as their advantages and disadvantages were summarized based on our previous studies
on the reduction-reoxidization technical and base metal inner electrodes of ZnO varistor ceramics.
The processing progresses and development trends of ZnO MLVs were also introduced.
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Figure 1 J-F curve of varistor Figure 2 Structural diagram of ZnO MLVs
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Figure 3 Schematic diagrams of the re-oxidization
process: (a) grain boundaries of as-sintered samples;
(b) the oxygen transportation in re-oxidization
process; (c) the absorption of oxygen at grain
boundaries; (d) the formation of potential barriers
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FESEANFTEC Y, VR8I 5 — PR FH TR T Cos Mn FE[FIHB 240 ZnO T B 7 s M SR TH 1 1
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AT 7 KIIMBE R 5% . Kim 28 AP DOA RO (A / 8 (K) &7, kT
ZnO MLVs FJARLRPEREE RGBT, AN K 5SRO0 A6 15 5 A2 E AR E T, [H Al 78
ARLTE M, PRTHERIE SR, kA, N TR ZnO MLVs 9 ESD BhidfeSs, Ji S AP
ZnO-Bi,Os MEMA ZHIIAN T —E &K Si0,, KIFHXTAF SiO, 1) ZnO MLVs, ¥ [ Si0,
R AT K BE 42 =1 ZnO MLV (1] ESD Biir g /7« #E—2B 10 W R B, 1752 S 45 s AR AE BigSizOup
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£ ZnO MLVs [l /7, MAEHE WA —IE TP . HRMABAN 2. L2 N
AT, 85 R R SRR NS, AR ETEH R in—E & 0807 HIEH. Bk
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BRI EGN REFIE. GVIRENRATETREERS T, wBEG . A5HFR AR
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B AR 0 PR R SR R4 v DA SO TR N SRR IR 9G 0, AT IR HIF 7t K F K B it 2 54X
AHUIRIE, HATCZEE T — 2 M8 E. Wang 2 ACNERE R &£ B TR IENER. RABIREN
SR R EGR PR R G, FI—E BT, R T KB SRR, 193
TR BB IEA S, R & H T ZnO MLVs. @it 54EGHHIRE T EH %1 Zno
MLVs HIPEREHLE R B, /KIEFIER] ZnO MLVs 530 M e e bn 5 A WM ZEFT S FEM A2, AT
FH K B AT T 7 B A SE A LR AERC 7 . 734 NP @t K S s il 77, FE R4l Ag 1R N8
PERIP ELRR, 7E 900°C Kedh il & 7 L MERE R 4P ZnO MLVs, HIESHEAMEE 6.1V, MR
0 28.1, JWHFLN 0.15 pA.
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3.3 NE R
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P AR SRR IR ITEC R AT ZnO MLV (3R e A B L EE . Kk, 7F
WHLRA R 7T L, B R AT MCRE A 1 IR R R .

X R A& e N AR R, BT IR AR RI2H PYPA/AU =t R G i&E, KN
PYPd/Au W5 s, HERGE N AE G AN, 5 5REMELRITEL, #A 2 N R E
REAPRHOL, SR17, &47 Pty Aus Pd 9P BUSRATRMA RS B 5, — M P AR ek 40 v 15 7 o v 1O
ZnO-Bi,0; £ MLVs 1&@% i 2SS R IR (1100°C A4) Fedh, Pt tAuEsEmT BAER
ZnO-Bi,03 % MLVs [ 4 LR FHEHS,

HHT, ZnO MLVs —M:RH Ag/Pd &&/E AN BARITEL, A Ag/Pd &4 BA BRI iR i
W, 5 ZnO-Bi,Os A EMA R A B aF 4L eILEe P, BB s T LABES Ag/Pd (I LLBIT AT, Bl
¥ Ag S EMAL, B E&RIE S TTLATE 961°C F 1500°C 2 A 5150, 424 %8 ZnO MLVs fIHLIE g
KRR, B AT 2 30% Pd 5 70% Ag & 4AE NN Bk RIS miig e MLCC
MIBLR —#E, ZnO MLVs SRR Bi,Os 55 5 W MR Pd & A0 2 S i, — R sk
TIEBPE R RS . Kuo 25 AV Ag/Pd [Ag (70%) / Pd (30%)] &4 ZnO-Bi,O; MLVs [f]
LR, A P AE 1200°C 8545 1 h 5, KIVAE ZnO BRI IELE PdBLO, M. B Ag/Pd &4 Ag
(L] - FE, HAE ZnO BAKH 9 B2 S8 ZnO MLVs B bERSI%AL, Bhilsess AUt Ag/Pd &
& Ag BIELEIXT ZnO MLVs FUPERERIRZ MM 1 — e I 7T, KM Ag L@l B, JCHE Ag &%
HIAH] 100% B, EEEEIH B R SRS . AT Ag FEREGI 25 53 BUdE N ZnO ki,
FEAIC ZnO fRpi 328, Af ) A 34 22 PR AIC
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Figure 4 I-V curves of the samples re-oxidized at different temperatures
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