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Fig.1 CdSiP; crystal with (001) face
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Fig.2 XRD pattern of the {001} faces of CdSiP;single crystal
(a) and XRD rocking curve of the (004) face of CdSiP,
crystal (b)
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Fig.3 AFM image of the CdSiP, wafer surface
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Fig.4 Area selection of infrared uniformity
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Table 1 EDS data of CSP crystal wafers before and after annealing (at%o)

Wafers Si Cd P Total

Before annealing 25.07 23.41 51.52 100
1*annealing under vacuum 24.92 23.74 51.34 100

2* annealing under CdSiP, atmosphere 24.67 24.27 51.06 100
3*annealing under Cd:P=1:2 atmosphere 24.41 24.46 51.13 100
4" annealing under Cd atmosphere 24.38 24.84 50.78 100
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Fig.5 Infrared absorption spectra of CdSiP, wafers before and

after annealing
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Fig.6 Infrared transmission Mapping images of CdSiP, wafers
before and after annealing: (a) 1.92~1.98 pum (5050~5200
em™) and (b) 2.70~2.78 pm (3600~3700 cm™)
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Fig. 7 Infrared transmission Mapping images of CdSiP, wafers before and after annealing at 1.92~1.98 um (5050~5200 cm™): (a) before

annealing, (b) 1* after annealing, (c) 2” after annealing, (d) 3" after annealing, and (e) 4* after annealing
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Fig.8 Infrared transmission Mapping images of wafers before and after annealing at 2.70~2.78 pm (3600~3700 cm™): (a) before

annealing, (b)1” after annealing, (c) 2 after annealing, (d) 3" after annealing, and (e) 4” after annealing
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Effect of Annealing on Infrared Optical Properties of CdSiP, Crystal

Lin Li, Zhao Beijun, Zhu Shifu, He Zhiyu, Chen Baojun, Sun Ning, Huang Wei, Yang Denghui, Zhong Yikai, Zhu Pu
(Sichuan University, Chengdu 610064, China)

Abstract: A CdSiP, (CSP) crystal was grown by the modified Vertical Bridgman method. Four wafers were cut from the crystal with the
[001] direction and annealed under four different atmospheres, i. e. vacuum, cover-up with CSP polycrystalline powder, P/Cd (atomic ratio
of 2:1) and Cd atmosphere. Then, Energy Disperse X-ray Spectroscopy, Fourier Transform Infrared Spectrophotometer and the Mapping
System of Infrared Microscope were employed to analyze the properties of the CdSiP, wafers before and after annealing, including the
elementary composition, infrared absorption coefficients and infrared transmission uniformity. The results show that all the stoichiometric
deviation and infrared absorption coefficients are reduced, and infrared transmission uniformity of CSP wafers are improved to different
extent after annealing. For the infrared absorption coefficients in the range of 1.29~2.00 um, the most obvious decrease is due to annealing
under cover-up with CSP polycrystalline powder. Meanwhile, the wafer treaded by this method also obtains the best infrared transmission
uniformity in 1.92~1.98 pm with the increase of 14.06%. The wafer annealed under the Cd atmosphere has the lowest infrared absorption
coefficients in 2.00~6.50 um among the four wafers, and has the most obvious improvement for the infrared transmission uniformity in
2.70~2.78 pum with the increase of 17.43%. The main factors resulting in nonuniform absorption and infrared transmission in the
wavebands were analyzed to research the effective annealing processes.

Key words: CdSiP; crystal; annealing; infrared absorption coefficient; the Mapping image of infrared transmission; infrared transmission

uniformity
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