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Abstract The surface structure and the crystalline features in the near surface region have been investigated for CZ
(Czochralski) grown Si wafers. Si wafers were annealed by RTA (Rapid Thermal Annealing) method in H ambient after
mirror polished process. The densities of COPs (Crystal Originated Particles) after RTA process were remarkably
decreased at the surface and in the region of 5 um depth from the surface as well. Terrace type surface structure which
was formed by etching and re-arrangement of Si atoms during H; annealing process also has been observed.
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Fig. 1. COP distribution after H; Annealing (1100°C).
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Fig. 2. Reduction ratio of COP according to annealing
time (1100°C).
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g. 3. Comparison of Cu decorated oxide defects after B
annealing (applied electric field : 5 MV/cm).
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Fig. 4. Comparison of surface BMD densities below 5um
after H, annealing.
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Fig. 5. Comparison of DZ depth after H, annealing.



RTAZ o83l 4 gAgst da&

COP7} sl e 28 T4
SHGEe] 5 pmpel EAlEhe A4
off Aol ofs] NSMDE 34 + sle ol +55A
U oadd Ao ddd

3.4. DZ(Denuded Zone) &4

T4 @A7] A, Fo HE dolne) ¥H ZH9 &
A& A Hsle] 2 AFAelA 0%k Il Cycle
(900°C-40 /0, + 1150°C-60+ /N, + 750°C-80 % /N, +
1050°C-600%/N.)= ¢llolsl & FAglsldci{12].

olgidt EAX27t gEd HE fﬂ"lﬁ% 1108E w
2Cross Sectiondt § Hotd ¥sH-S 587 318} of A
(Wright Etching)ste] 22| o] ”‘EL-J DZ DepthE
38} Hu7d (Micro scope)d ol-43td 24 v|wside}.

Fig. 504l B wke} o] 4 gxjg] ol »lg]
2 @32 %9 DZ Depth7} 40~50um A= A &
AEith ole 4 FAge o ¥ 2 W A
Ak fzbge] gi il BMDE 348 &
slo] £ W 4wd Zoa AdEc

QO YO

r1r rl

A
]

x

35 ¥® AZr] 2 P4

Fig. 6& o4 @32 H39 A& goin W #
A7](Micro roughness)2 AFM& o|g&38le £33 A3}
old, =AM AL 2 umx 2 ume]t}.

3 AFA v A 2ol IHg

A 0.855 A
(rms 7]E)elHE EH A7t 4 EAE 30

715~

EREBIE SR

aAel s} o 15

0.900
0.850
~ 0.800
-4
% 0.750
g
0.700
0.650
0.600

Fig. 6. Comparison of surface micro roughness after H,
annealing
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Fig. 7. A typical 2 um X2 um AFM image of a silicon surface after H, annealing.
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Fig. 9. Schematic diagram of the H, annealing effect
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