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Abstract

To improve efficiency of solar cells, it is important to make a light trapping structure to reduce
surface reflectance for increasing absorption of sun light within the solar cells. One of the promising
methods that can reduce surface reflectance is isotropic texturing with acid solution based on
hydrofluoric acid(HF), nitric acid(HINOs), and organic additives. Anisotropic texturing with alkali
solution is not suitable for multicrystalline silicon wafers because of its different grain orientation.
Isotropic texturing with acid solution can uniformly etch multicrystalline silicon wafers unrelated with
grain orientation, so we can get low surface reflectance. In this paper, the acid texturing solution is
made up of only HF and HNOs for easy controlling the concentration and low cost compared to acid
solution with organic additives. HNOs concentration and dipping time were varied to find the condition
of minimum surface reflectance. Textured surfaces were observed Scanning Electron Microscope(SEM)
and surface reflectance were measured. The best result of arithmetic mean(wavelength from 400 nm to
1000 nm) reflectance with acid texturing is 4.64 % less than alkali texturing.

Key Words : Multicrystalline silicon, Acid texturing, Surface reflectance, Solar cells

1M 2 AP ERE w e A ZH S-S Eolal e AR
) _ o vixpele] wah A H=7F DA R R4, E
ARAN BEE BRANE RAAE FAD oo g zauoze mr wase o
X Wlo }ﬂ-}\ y Eoox] oro P }‘_—: = = R it o U= RS o =
RS WAAAY BTN BE W ATIE R 0010 29+ Ak 3ol Aok
g2 40" 1), 4D &4, 4% AFHE A4 4 YmHos oEa d@AAY whge
ol A = O:]E% 7]—X]7]— o}\q_[l] = Eu%oﬂ}q Ry s} ph B B = gut ‘1—-2% 3 o "Hw
S s e AE AT S A A gdzre] &Y (alkali solution)l X 54 222 #
Qi ‘i‘_}:}\}oﬂ 9’]?1‘ %EIIPX_-]I t/\El'C EHOC}:;S]_X]‘OA e O:] *‘_"—quﬂ -‘ﬂi}‘j]‘:(pyrmd)g‘ ?‘S:]k]f‘,]——‘: o]tﬂ—/ﬂ
CRATS AA R RA AR & e otropic) WEAZelch HAW o wHe 7
(anisotropic) A golvt SHAIR o] W2 I

% —6‘]"/}’01‘11[2], ol2 & FW PAAH(surface
texturing) 3 9AVEX] 9 (anti-reflection coating)&
538 #F sFE(light trapping) T&2& A T3]

gn|= o] Hhgko] AAWrek(grain orientation)el] ™
A gz 7] w o] 0¥ 29 o] AAudko]
A

1. MEHE R Meto X2 = dell= ok

(MEAl 22T ZXE 09) AX e} Zee Faryles 9] 78]
a. Corresponding Author @ shi@sejong.ac.kr g A £9(acid solution)S o83 ZHHA
A 2 2007 10. 10 (i ic) Az oz ol o] o]HlA Bl A
isotropic) HAHYL &z &He oty Hx

1XF AlAF: 2008 1. 7 i ° _ .
AAbE - 2008 118 AYn gel 2AYG] JBgo) FAE A2HY

99



J. of KIEEME(in Korean), Vol. 21, No. 2, February 2008.

surface
reflection

\f\/‘ /

shading by top
contact coverage

a8 1. BEAA B £

=.

Fig. 1. Optical losses of solar cells.
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Fig. 2. Multicrystalline silicon wafer.
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Table 1. Variables in experiment.
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SEM images of multicrystalline silicon wafers textured in acid solution (x1,500).

(a) solution A, (b) solution B, (¢) solution C, (d) solution D,

(e) solution E, (f) solution F, (g) solution G, (h) solution H
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Table 2. Etch rate and reflectance from variations
of texturing condition.
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Fig. 4. Reflectance froin 400 nm to 1000 nm
wavelength folowing each texturing
condition,
(a) dipping time 1 min, (b) dipping time
2 min
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Fig. 5. Reflectance of textured wafers using
acid and alkali solution.
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