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B &9 CdS IR KA G LA R H ey kT ik &, xFue) CdTe T B AL A &/ 694258 0 ik
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#9635 34 it F 2w 49 HgCdTe J& W o fn CdTe-HgCdTe & & K A & b A 5/ o9 4255 ¥, 37 55 R
%), EHRER 520~820.820~1 150 #= 520~1 150 nm, CdCl, i& K 7T VA 2 %3¢ K CdS 7 B a9 %% -F 39 &
i & B4kt B CdTe T % #u \HgCdTe J& % #b A= CdTe-HgCdTe & & ¥ {u 6y 4298 &, i % B K .
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Optical transmittance properties for CdS films in CdTe-HgCdTe

tandem solar cells

Guo Min'"?, Zhu Xiurong®, Li Hejun'

(1. School of Materials and Engineering, Northwestern Polytechnical University, Xi’an 710072, China;
2. Ningbo Branch of China Academy of Ordnance Science, Ningbo 315103, China)

Abstract: Improving the spectral transmittance of CdS window layer used in CdTe-HgCdTe tandem solar
cells has a significant impact on the effective utilization of sunlight and increases the device short-circuit
current density (/). Herein, the average transmittance(7T) and J, losses of as-deposited and CdCl, annealed
CdS films prepared by chemical bath deposition(CBD), near space sublimation(CSS) and magnetron
sputtering(SPUT) are studied. The results show that: in the range of 520—820 nm, the as-deposited and
annealed CdS films by CBD exhibit the highest 7 and the lowest J, losses of the CdTe top cell; in the
range of 820—1 150 and 520-1 150 nm, the as-deposited and annealed CdS films by SPUT exhibit the
highest T and the lowest J losses of the HgCdTe bottom cell and the CdTe-HgCdTe tandem solar cells.
In the range of 520-820, 820—1 150 and 520-1 150 nm, the CdCl, annealing can greatly increase T of
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CdS films and decrease the J. losses of the CdTe top cell, the HgCdTe bottom cell and the CdTe-

HgCdTe tandem solar cells.
Key words: CdS thin film;

CdTe-HgCdTe tandem solar cells;

visible and near infrared spectroscopy;

spectral transmittance; short-circuit current density losses
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Fig.1 XRD patterns of CdS films
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Fig.2 SEM micrograph of CdS films
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Fig.3 Optical transmittance spectra of CdS films
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Fig.4 Average transmittance of as-deposited and annealed CdS films
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Samples/ J. losses/mA -cm™
condition 520-820/nm  820-1 150/nm  520—1 150/nm
CdS (8D, as-ceposied) 2.07 2.51 4.58
CdS (css. as-deposicd) 2.19 2.89 5.08
CdS (spur, as-deposica) 2.79 1.54 4.33
CdS (e, areated) 1.45 2.28 3.73
CdS css, menta 1.81 2.55 4.36
CdS (spur, amedea) 2.03 1.08 3.11
CdS (BD, o5 deposiea 2.07 2.51 4.58
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T AR IR KR 5 A e (A 88.48% K1 91.67% 5 1E4 6
X 520~1 150, % JH SPUT #: 1l 45 1Y CdS 7 ik 75 18
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