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Abstract:

In this study, we have characterized the roles of Cr:O; on the sintering and electrical

properties of ZnO. The densification and grain growth of Cr-doped ZnO (ZCr) system was mainly
influenced by Cr contents. In the beginning of sintering, the densification of ZnQO was retarded as
reducing the Zn; concentration in ZnO lattice with Cr doping. And the densification and grain growth of
Zn0O was more retarded due to a formation of spinel phase with increasing the Cr contents. ZCr system
revealed varistor behavior with nonlinear coefficient a of 3~23 depending on the sintering temperature,
implying double Schottky barrier formation on the grain boundary of ZnO. Especially the best varistor
characteristics should be developed with 0.1~0.5 at% Cr contents and under 1100 in ZCr systems.
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A4 Fol 05 mol%7HA] F7Hstth ol F zHashe, 3
mol% Cr03& #H71d o nlglxE 5Ao] Folx|=
Ao wasta glo [12].
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g AAH H7H A #E AFE oF AR
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Zn0° Cr& 0.1~30 at% #H7}§ ZCrAE Adsyo
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£ AYdM AL U8 BAE EF AY (8%
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ﬁéoﬂ 493t WA 25 MPaz 13 7k¢t 483 &
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< 2 Y7 £x+E 5 C/ming A4 4243
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ALH Aol F 02% Fit FEYo =2 3135 o A3
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Fig. 1. Relative density of ZCr (0.1~3.0) with sintering
temperature.
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Fig. 2. Microstructure of ZCr (0.1, 1.0, and 3.0) sintered
at 1200°C for 1 h.
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Fig. 3. Average grain size of Cr-doped Zn0O with

sintering temperature.
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Fig. 4. ]J-E characteristics of 05 at% Cr-doped ZnO
with sintering temperature.
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Table 1. Summary of non-linear coefficient (a) with
sintering temperature.

Cr (at%) | 1000 | 1100C | 1200°C | 1300T | 1400C
0.1 - 21 4.1 1.0 1.2
05 = 23 43 1.3 1.1
1.0 = 12 4.1 1.1 1.0
2.0 = = 45 3.2 1.7
3.0 = = 44 31 20

23 49 o] 2% Cr A7} (05 at%)ol <J3)A
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Fig. 5. C-V characteristics of ZCr (0.1~3.0) samples
sintered at 1200°C.

Table 2. Summary of C-V characteristics of ZCr (0.1~
3.0) sintered at 1200TC.

Cr Ny N, Oy, W
(at%) | x10® em™ | x10% em™ | (V) (nm)
0.1 0.7 29 1.3 41
05 13 38 14 35
1.0 1.6 47 1.5 29
20 1.8 4.7 1.4 27
3.0 25 47 09 19
em®), dEF ~10% em? AEE O =A Yehgo

[10,11). o]= ©] &4 £LxdA Cr2 ZnOd =uv =2
248t JYSE 9u gt Ni& Ne®b AR B8-S
BolmA 10 at% olAoldE dAF F (47x10"
cm)E Btk oE 10 at%elA 15 VE Huz
olit} F7HtAY #AdH Heoldd. ¥HIF F
T Cr &3] 571855 Z48e 2SS Yeidd.

m2tA ZnOol Cr& #H71E A, gAlde oF
Schottky A®lo] A go| ute}l uiglAgy Aol &
#g=en, 1 FFo] F/EFE Ned F7HF Ntol
¥3}, AdEole T ¢ N9 F7I2 A% THIF
A9 Za7F A

4. d &

7Zn0d] Cr:0:& 0.1~3.0 at% #7}3k ZCrAle) 22
I3} A71H EAd diste] 4% Ax o3 ge
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ZnO°f] Cro] #7142 A5, ZnO A& o= Zn F
%7} #aste] 271 AWt JAHAeH, 1 Hr
Fol F7MEFE 221439 Au o] FAH Y3}
o g%l v JAHUJG. Cr H7bd st g
Aell= o]F Schottky 8ol x50 nial2g A
ol Yelwen 53 Crg 01~05 at% H713td
1100T olstellA 228 A4S 4% vlg]2gH 54
(a>20)0] FEERAATT FEo2 ALES7|dE 2o
A7t glolof & Aoz wel ZCrAle wlel AH
EAQLE 257 oA+ E =2 FEsE Cry 9
&2 A 543 d3HU.
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