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Particle Defects on Epitaxial Surface with 300 mm Si Substrates
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Abstract: SP1 was used to study particle defects on the surfaces of 300 mm epitaxial wafers with substrates of different pulling rates.

The results showed that at low pulling rate ring—distribution particle defects were observed while at higher pulling rate the ring—distri—

bution particle defects disappeared. Femag—CZ was used to simulate the growth of crystals under different pulling rates. With the ¢;,—

¢, distribution diagram got from the simulation the reason for the particle defects was explained as that interstitial-related defects in

the interstitial-rich area assemble to the interface between the epitaxial layer and the substrate which contributed to the deformation of

the crystal lattice during the epitaxial process at 1050 °C. With the decrease of the pulling rate

the interstitial-rich area increased

and the particle defects were more likely to appear. To avoid this kind of ring—distribution particle defects higher pulling rate of the

crystal was suggested.
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Fig. 1 SP1 results of A group before (a) and after (b) epitaxy
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Fig. 2 SP1 results of B before (a) and after (b) epitaxy
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Fig. 3 ¢,—c, distributions in the crystal of low pulling rate ( a) and high pulling rate ( b)
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Quantities of particle defects on the surfaces of wafers
in the same crystal of low pulling rate before and after
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number of the horizontal axe increasing)

c.—C

i v

o Femag—-CZ

Xu WT TuHL Chang Q Xiao Q H.  Reviews on application
and preparation methods of Black Silicon J . Chinese Journal of
Rare Metals 2010 34(6) : 930.
( .
J. 2010 34(6): 930.)
Jiang ] DengSJ Dai XL WuZQ ZhuQF LiuB. Opiti-
mization of PID control parameters for large diameter silicon crys—
tal growth J . Chinese Journal of Rare Metals 2010 34
(6): 945.
(

PID J . 2010
34(6): 945.)
Hang H]J Zhou Q G Dai X L.
tion—induced stacking faults in 300 mm CZ silicon ]

Journal of Rare Metals 2009 33(2): 223.

Effects of nitrogen on oxida—

. Chinese

11

12

13

14

15

16

( . 300 mm

J . 2009 33
(2):223.)
Graf D Lambert U Brohl M Ehlert A Wahlich R Wagner P.
Comparison of high temperature annealed Czochralski Silicon wa—
fers and epitaxial wafers J .
B 1996 36(1-3): 50.

Hansson Per—Ove

Material Science and Engineering
Fuerfanger Martin. 300 mm Epitaxy: chal-
lenges and opportunities from a wafer manufature’s point of view
1999 45(2-3): 127.

Borgini M Godio P Pizzini

J . Microelectronic Engineering
Borionetti G Gambaro D Santi S
S.  Grystal-ralated defects evolution during thin epitaxial layer
growth on silicon wafers J .
B. 2000 73(1-3): 218.
Inoue K Nakahara S Gima S.

Materials science and Engineering
Imai M Mayusumi M Issue
for the larger diameter epitaxial wafer ] Microelectronic
2001 56(1-2): 109.

Takahashi Kenji Kawashima Kenichi.  Evaluation of 300 mm Si
wafer performances for giga ULSI device processes J . Micro—
56(1-2): 27.

electronic Engineering 2001

Voronkov V'V Falster R.  Grow—in microdefects residual va—
cancies and oxygen precipitation bands in Czochralski silicon
J . Journal of Crystal Growth 1999 204(4): 462.
Sadamitsu S Umeno S Koike Y Hourai M Sumita S Shige—
matsu T.  Dependence of the grown—in defects distribution on
growth rates in Czochralski Silicon J . Jpn. J. Appl. Phys.
1993 32: 3675.
Nishimura M Yoshino S Motorura H Shimura S Mchedlidze
T Hikone T.  The direct observation of grown-in laser scattering
tomography defects in Czochralski J . J. Electrochem. Soc.
1996 143(10) : 1243.
Park Bong Mo Seo Gyeong Ho Kim Gun. Effects of pulling
rate fluctuation on the interstitial-vacancy boundary formation in
CZ-Si single crystal J . Journal of Crystal Growth 1999 203
(1-2): 67.
Brown Robert A Wang Zhihong Mori Tatsuo.  Engineering a—
nalysis of microdefect formation during silicon crystal growth J .
Journal of Crystal Growth 2001 225(2-4): 97.
Zhong 1. Takeda R Izunome K Matsushita Y Aiba Y Matsus—
hita ] Yoshikawa J Hayashi K Shirai H Saito H.  Surface
modification of silicon ( 111) by annealing at high temperature in
hydrogen J . Appl. Phys. Letter 1996 68(17): 2349.
Yanase Y Nishihata H Ochiai T Tsuya H.  Atomic force mi—
croscope observation of the change in shape and subsequent disap—
pearance of “crystal—originated particles” after hydrogen—atmos—
phere thermal annealing J . Jpn. J. Appl. Phys. 1998
37: 1.
Miiller T Wahlich R Krottenthaler P Studener ] Kuhhorn A
Ammon W V. Modeling and experimental verification of the 300
mm Ar anneal process J . Material Science and Engineering B

2005 124-125: 235.



