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Fg.1 Sketch map of therma treatment processes of
dlicon samples
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Table1 Annealing parameters of slicon samples relat-
ed to copper precipitation

/ /s /(K- s 1Y)
9 1100 360 30
C8 1000 360 30
c7 900 360 30
C6 800 720 30
C5 700 720 30 (b)
4 600 1080 30 »
c3 500 1080 30
D9 1100 360 0.3
D8 1000 360 0.3
D7 900 360 0.3
D6 800 720 0.3
D5 700 720 0.3
D4 600 1080 0.3
D3 500 1080 0.3
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J Au, J Fig.2 SIRM images of copper precipitate colonies in
(25 ) SEM EBIC . TOP Cz S annealed at 800 for 12min under air-cooling (a)
CON DS130 SEM EBIC ,EBIC and dow cooling (b) ,respectively
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Fig.3 SIRM images of copper precipitate colonies in Fig.4 SEM image (a) and EBIC image (b) of Cz9
Cz 9 annedled at 1100 for 6min under air-cooling (a) experienced copper precipitation at 1000 for 6min un-
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Investigation of Copper Precipitation in As Grown Czochral ski Silicon

Xi Zhengiang' , Yang Deren' , ChenJun', Que Duanlin', and H.J. Moeller?

(1 State Key L aboratory of Silicon Materials, Zhejiang University, Hangzhou 310027, China)
(2 Institute f or Experimental Physics, TU-Freiberg, Freiberg 09596, Germany)

Abstract : Scanning infrared microscopy (SIRM) , scanning electron microscopy (SEM) ,and electron beam induced current
(EBIC) are used to investigate the precipitation behavior of copper in asgrown Czochralski silicon. Copper-precipitate colonies
could be observed through SIRM only in the specimens that experienced annealing at temperatures greater than 800 . These re-
sultsindicat that the copper precipitation temperature in the as grown Czochral ski slicon was approximately 800 . In addition,
SIRM and EBIC images show that tiny copper-precipitate colonies with high density formed in the specimens under air-cooling ,
while large star-like colonies with low density generated in the specimens under dow cooling. Furthermore ,the recombination a
bility of the star-like colonies to minority carriersis much stronger than that of the tiny copper -precipitate colonies. Finaly ,the
mechanism of copper precipitation in asgrown Czochral ski slicon is discussed.
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