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Chemical Corrosion Morphology Analysis of Dislocations of Silicon Wafer Polished
by Ultrasonic Atomization CMP

ZHUANG Xiao-kai, LI Qing-zhong

(College of Mechanical Engineering, Jiangnan University, Wuxi 214122, China)

ABSTRACT: Objective To study the dislocation defect of silicon wafer which was polished by ultrasonic atomization chemical me-
chanical polishing (CMP). Methods The chemical etching method and optics method were used to analyze the morphology, densi-
ty, and distribution of the dislocation etch pits. Besides, the influence of atomization quantity on the morphology and density of dis-
location was studied by single factor experiment. Then comparative experiments were conducted with traditional CMP under the
same conditions. Results The average dislocation density of the polished silicon wafer was about 1.2x10*/c¢m® and the dislocation
density in edge area was lower than other areas. Besides, the dislocation morphology and dislocation density of silicon wafer pol-

ished by ultrasonic atomization CMP were obviously better than those treated by traditional CMP under the same conditions while the
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polishing liquid consumption was about one tenth of traditional CMP. The dislocation etch pits distributed evenly and there were no

serious flaws such as dislocation piles and so on. In addition to that, the dislocation defect could be effectively improved by increas-

ing the quantity of atomization. Conclusion Ultrasonic atomization CMP removed the dislocation defect of silicon wafer more effi-

ciently than traditional CMP.
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Fig. 1 System principle diagram of ultrasonic atomization CMP
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Fig. 2 Morphologies of dislocation etch pits after different corro-

sion times
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Fig. 3 Statistics of dislocation density of silicon wafer polished by

ultrasonic atomization CMP
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Fig. 5 Morphologies of dislocation etch pits in the middle of sam-
ples treated with different polishing methods: a) ultrason-
ic atomization CMP; b) traditional CMP
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The growth of crack on the top of pileup group

P 7a FIIE Th S fiE i Ak B9 AL 55 1 T 5, AR
U A A AR B LB B R B, ARG T ik T
Fr B0 A BT 300 SR B T e A AR 3
SIRIOYHL, BB W/ T AL JC A R AR A R
BRFE AN ok 0 3t R b o R LA i A R WL 31 3
AL A B b R B /N T A AL, U Tk A i i Ak
AR R R A2 1 S LB

b fE5EdE

a Zikiit

7 AT 2T I AL AL T8 Tl A
Fig. 7 Morphologies of dislocation etch pits at the edge of sam-
ples treated with different polishing methods; a) Ultrason-
ic atomization CMP; b) Traditional CMP
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