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Abstract An optimization etching model of the traps surface is proposed for the multicrystalline silicon surfaces.
Based on uncertainty principle, the dependence of the photon scattering direction on the size of salient point on the
internal surface of trap-pit is studied. The relationship between the topography of pit and the reflectivity is deduced
using Fourier transformation. The theoretical analysis results indicate that the U-trap with the internal surface full of
salient points has low reflectivity compared with V-trap with the internal surface full of salient points. However, the
reflectivity of U-trap with the smooth internal surface is higher than that of the V-trap. The topography of
multicrystalline silicon surface in different models textured with alkaline solution are observed by scanning electron
microscope. It is found that [100], [111] and [110] planes is covered with canyon-structures, distorted U-trap and
hybrid structures, respectively. The reflectances of different crystallographic planes are measured, showing that the
U-trap's reflectance is the smallest. And it proves the proposed model.
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Fig. 1 (a) Ideal texture structure in multicrystalline Si surface; (b) the model of light reflection and refraction in

the trap; (c¢) the possible reflection model of a photon on a salient dot
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Fig. 2 Four structures of multicrystalline Si surface textured with low reflectance
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Fig. 3 SEM micrographs of multicrystalline Si textured with alkaline solution
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Fig. 4 SEM micrographs of [100] plane textured with the refined alkaline solution

B 5 Ca) K7 [ 110 ]k T AT VF 22 B BF 370 - B BF 47
BRI . XTI M BT E T FOR RS
/N T 03 i 350 2% i i O A AT 5 Cad (B 50 R
LR AR BF ST . A 20005 . B R S0 000 T 46 A 2Ot o
A4 T L AT 1R A e PR B B X R 2 T s
M. FEHFSTR 10~20 pm, SR 2~4 pm, 72K
Oy 30 pm WIETTIE WA 5 AN FE RS 7 il i 2
AR VE 2 1 =R 2% Il s E &

v .

SURALIE A X . BT % 1 T 1Y R X R
SARRIE AR R B0 LR R T E 2RI,
WAERRAROE Y S S 2. [/ 5(b) J& Tk 800 51 £
aa e[ 110 S () SEM &, fi &l 5(b) AT WL, [110]
AT B2 = AR T A B R . R G P
FEAH /N — 28, B 5 g B BE LA Y T
P 2(b) AT () H A 78 (4 TR 45 3K ol 45 A4 X Rz 19 3 Ol

Qoo e A )

¥
SJTU-7401F LEI 50KV X1000 10gm WD

5 2 kL1101 10 285 i /s ek 21 b & T 19 SEM (]
Fig. 5 SEM micrographs of [110] plane textured with the refined alkaline solution
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Fig. 6 SEM micrographs of [111] plane textured with the refined alkaline solution
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