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Table 1 SPS process of CIGS target

No. Temperature/'C Time/min Pressure/MPa
1 400 5 25
2 500 5 25
3 600 15 25
4 600 10 25
6 600 5 30
7 600 5 25
8 600 5 20
9 650 5 25

10 700 5 25
11 750 5 25

12 800 5 25

13 850 5 25
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Fig.1 XRD patterns of CIGS target at different sintering

temperatures
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Fig.2 SEM morphologies of CIGS target at different sintering temperatures: (a) 400 °C, (b) 500 C, (c) 600 C, (d) 650 C,

(e) 700 °C, (f) 750 °C, (g) 800 °C, and (h) 850 C
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Fig.3 Comparison of relative density and resistivity for CIGS

target at different sintering temperatures
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Fig.4 XRD patterns of CIGS target under different sintering

time and pressures
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Fig.5 SEM morphologies of CIGS target sintered at 600 ‘C under different sintering time and pressures: (a) 20 MPa, 5 min;
(b) 25 MPa, 5 min; (c) 30 MPa, 5 min; (d) 25 MPa, 10 min; (e) 25 MPa, 15 min
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Fig.6 Comparison of relative density and resistivity for CIGS
target sintered at 600 ‘C under different sintering time
and pressures: (a) different holding time and (b) different
sintering pressures
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Structure and Conductivity of Cu(lng;Gag3)Se, Target
Processed by Spark Plasma Sintering

Tan Zhilong', Feng Haiquan?, Zhang Junmin®, Wang Chuanjun®,
Wen Ming®, Guan Weiming*, Guo Junmei', Li Chenhui?
(1. State Key Laboratory of New Technologies for Comprehensive Utilization of Platinum Metals,
Kunming Institute of Precious Metals, Kunming 650106, China)
(2. Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The Cu(lno.7Gaos)Se; (CIGS) quaternary alloy target was prepared through spark plasma sintering (SPS) using Cu(lne 7Gao.3)Se:
single-phase powder which was compounded at 650 <C. The influence of sintering parameters, such as sintering temperature, holding time
and sintering pressure on performance of the target was studied. The results show that the target is a Cu(Ino7Gag 3)Se; single-phase when
the sintering temperature is above 500 <C; the grain size increases, and both of relative density and resisitivity present a linear increase
with the sintering temperature increasing. The grain size, relative density and resistivity also increase with prolonging the holding time.
However, the relative density increases, while the resistivity decreases with the sintering pressure increasing. In conclusion, the resisitivity
is 50 Q-cm, and the relative density is 98%, when the sintering temperature is 600 <C, the sintering pressure is 30 MPa, and the holding
time is 5 min.
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