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R ER1E
(Photo-Induced OxidationZ: &€ 2 &k %)

Initial __ _______ _z_ _
Surface
—
Silicon Etching
by H,0 and OH-

SiO, masks Oxide-Induced Roughness
prevent etching  (Photo-Induced Roughness#i&)

Si + 20H- + 2H,0 => SiO,(OH), + 2H,

R7 BRAREICERY S AVRERNDAHZXLD

Eq. | Redox Reaction EO = -

(Vvs. SHE) | (Vvs SHE) | (V)
(1) | O, +4H* +4e = 2H,0 1.23 0.82 -5.26
(2) |2H,0+2e < H,+20H -0.828 -0.41 -4.03
(3) |[Si+2H,0« Si0,+ 4H" + 4e -0.84 -1.25 -3.19
(4) | Si+2H,0 « Si0, + 4H* + 4e- (photo-excited) - B -2.09

-2.09_|(pH7/ photo-excited)

1.1V J—hv>1.1eVv AE(O,/ photo-e.xcited Si) = 317V
. (<1100nm) AE (O, / dark Si) = 2.07V
-3.19 |(pH7/ dark) < 2H,0 +2e AE (H,O / photo-excited Si) = 1.94V
] H, + 20H: AE (H,O / dark Si) = 0.84V

Si+2H,00 \493](PH7)
Si0, + 4H* + 4¢ EEHERORF:
(oHZ BE+E>BEOH>RDOH>TELL

=20 (BRAEK) (#AE%L)

0, + 4H* + 4e”
© 2H,0

Si/Sio, B1LiE
(H,0)

K8 XARPTOIIAVKREBRILDXAHZZXL REBRFEOE) V¥

B0 | BB EAL. Epry - PH7ICH I BDEMUETEBAL. A oprr - BFOIRIVFEEN. TRIFEMEAE,
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Immersion Experiment: Overflow, Air Saturated or H,-UPW
Silicon: (100)p, <0.03'off, Ar-Annealed, Bare-Si
Light: Fluorescent Light (10,000Ix)

—&— Dark (Air)

e
0.15 /O/ —A

Dissolved O,: 8 ppm

SEEENL

P 0 1 2 3
*ﬂi Immersion Time (hr)
(A7 =— L EIR) ZEREAFNEEHIK
(0,: 8ppm)

—o— [lluminated (Air) ,(j) ,

1000x1000x 30nm

0.3

025 —0O— [lluminated (H2) |
: —&— Dark (H2)

o2 /Q
TR
015 BTG

Dissolved O,: < 1 ppb

Rms (nm)

0 1 2 3

Immersion Time (hr)

it B S 8 Al OK
(0,: <1ppb, H,: 1.3-1.5ppm)

®O EHK) AN Y AVRERNICHT R ERFRROZE (Ar7=— IV ERER) '
KO (ER) CHEFEBRROBR (BR) &Y. REFRIUMERTES.

Immersion Experiment: APM(1/20/100) or DIW, RT
Silicon: (100)p, <0.03off, Ar-Annealed, Bare-Si

Light: Fluorescent Light (10,000Ix)
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