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Abstract:
oxidant. And then the as-synthesized powders were sintered by spark plasma sintering (SPS). XRD, SEM, and TEM were

Li doping ZnO powders had been synthesized by using carbamide and glycine as fuel and zinc nitrate as

employed to characterize the microstructure and phase. The results showed that both Li doping ZnO powders and
cramic were wurtzite without any other phases, the grain sizes of the powder and ceramic were 0.18—1.7 wm and 1-3
wm with high density, respectively. Li-related defect in the ZnO was studied by XRD analysis. Li element occupied an
interstitial site in ZnO powders and a substitutional site in ZnO target, a consequence of the Zn* ion being replaced by
Li*, which introduced an acceptor level into the crystal. The results showed that the Li doping ZnO ceramic used as

sputtering target was beneficial to the preparation of p-type ZnO film.
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Table 1 Molar radios of the starting materials

Sample Zn(NO), LiNO;  NH,CH,COOH CO(NH,),
A 1 0 0.666 1.336
B 0.99 0.01 0.666 1.336
C 0.97 0.03 0.666 1.336
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Fig.1 XRD patterns of Li doping ZnO powders
synthesized by combustion method
Samples A, B, and C are same as that in Table 1.
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Fig.2 Particle size distribution (a), TEM image (b),
and SAED pattern (c) of 3% (molar fraction) Li
doping ZnO powders (sample C)
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Fig.3 SEM image of 3%Li doping ZnO target
(sample C)
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Fig.4 XRD patterns of pure and Li doping ZnO
target sintered by spark plasma sintering
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Fig.5 Shift of peak position of Li doping ZnO
(a) ZnO powders with different Li doping contents synthesized by
combustion before sintering; (b) ZnO ceramic target with different Li

doping contents after sintering



1600

Acta Phys. -Chim. Sin., 2008

Vol.24

=2

BISRE54 In0 M REREITHAERE

Table 2 Shift of peak positions of both Li doping ZnO and pure ZnO

ZnO powder ZnO ceramic
Sample Content
(100) (002) (101) (100) (002) (101)
A pure ZnO 31.68° 34.40° 36.20° 31.72° 34.40° 36.20°
C 3% Li doping ZnO 31.40° 34.08° 35.92° 31.78° 34.46° 36.26°
shifting (A-C) 0.28° 0.32° 0.28° —-0.06° -0.06° -0.06°
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Table 3 Sheet resistance of ZnO films with different
Li contents

xu (%) Sheet resistance (M())
0 11
1 98
3 156
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