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Tab.1 Performance parameter of cells before and after annealing (200 C)

Cuif k Voc AVoc Jsc/ Alsc FF AFF n Anm
RE/C /mV /% (mA-cm’?) /% /% /% /% /%
130 675 - 21.56 - 42.65 - 6.21 -
Te/Cu/Ni
160 676 - 21.77 - 45.3 - 6.64 -
A H AT
190 701 - 22.35 - 47.94 - 7.51 -
130 701 3.85 22.77 5.61 56.12 31.58 8.97 44.44
Te/Cu/Ni
160 734 8.58 25.03 14.97 54.91 21.21 10.09 51.96
AL E
190 630 -10.13 22.4 0.22 43,21 -9.87 6.1 -18.78
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Fig.1 dark I ~V vurves of CdTe befroe and after annealing(200 °C)
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Fig.2 1/C*-V curves of CdTe solar cells before and after annealing(200 °C)
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Tab.2 Performance parameter of cells before and after annealing (220 °C)

CuiB k Voc AVoc Jse/ AlJsc FF AFF 7 An
i C /mV /% (mA-em®) /% /% /% /% /%
130 647 - 20.88 - 46.81 - 6.34 -
LTe/Cu/Ni
hoab AT 160 663 - 22.27 - 48.83 - 7.21 -
190 710 - 23.75 - 47.08 - 7.94 -
130 787 21.64 25.07 20.07 55.41 18.37 10.93 72.4
Te/Cu/Ni
MubE S 160 759 14.48 23.99 7.72 51.28 5.02 9.38 30.1
190 512 -27.89 18.03 -24.08 33.78 -28.25 3.12 -60.71
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Fig.3 I-V curves of CdTe solar cells before and after annealing(220 °C)
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Fig.4 1/C*-V curves of CdTe solar cells before and after annealing(220 C)
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SONG Wen - long, DENG Jian - xin, ZHANG Hui

( Department of Mechanical Engineering, Shandong University, Jinan 250061, China)

Abstract; The complex deposited process which fitted medium - frequency magnetron sputtering together with multi
—arc ion plating, was utilized to prepare the MoS,/Zr composite coating on the surface of cemented carbides
YT14. SEM was adopted to observe and analyze the surface and cross — section morphologies of composite film.
EDX was used to analyze the surface and cross — section component of the composite film. The influence of deposi-
ted process parameters, such as depositing temperature, negative bias voltage, Zr current, on the composite coating
properties, including adhesion strength, micro — hardness and thickness were analyzed. The results show that proper
processing parameter values could significantly improve the properties of composite coating. The effect mechanism
of depositing parameter on coating properties were also put forward. The optimal parameter values with excellent
properties of coatings were presented under this experiment conditions: depositing temperature is 180 °C, negative
bias voltage is 180 V, and Zr current is 30 A. The composite film is dense, the adhesion strength is about 60 N,
the thickness is about 2.4 pm, and the micro ~ hardness is about HV900.

Key words: MoS, soft coating; medium - frequency magnetron sputtering; multi — arc ion plating; MoS,/Zr
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Effects of Te/Cu/Ni Contact Heat — treatment on Performance of CdTe Solar Cells

WANG Wen - wu, ZHENG Jia — gui, FENG Liang — huan, CAI Ya - ping,
LEI Zhi, ZHANG Jing ~ quan, LI Bing, WU Li - li, LI Wei

(College of Materials Science and Engineering, Sichuan University, Chendu 610064, China)

Abstract: Te/Cu/Ni as back contact, which was a simple technology, was used to improve the performance of
back contact of CdTe solar cells. The CdTe solar cells were annealed at different conditions. The performance
parameter and the dark I ~V,C ~ V curves were measured. Then the effects of Te/Cu/Ni heat - treatment on
the performance of CdTe solar cells were analyzed. The results show there are important effects of Te/Cu/Ni
heat - treatment on the performance of CdTe solar cells. The heat — treatment of Te/Cu/Ni back contact could
increase the efficiency of CdTe solar cells and make the efficiency of CdTe solar cells higher than that of the
CdTe solar cells whose annealing temperature was higher after Cu evaporated, if the annealing temperature was
130 C orl60 °C after Cu evaporated. While the heat — treatment could make the performance of CdTe solar
cells poor, if the annealing temperature was 190 °C after Cu evaporated. And the higher temperature of heat —
treatment was, the poorer performance the CdTe solar cell had. Experiments proved that Te/Cu/Ni as back
contact annealed at fit condition can improve cells performance.

Key words: CdTe; Te/Cu/Ni; heat treatment



