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Abstract: Lowering surface reflectance of silicon wafer by texturization is one of the most important
processes to improve the efficiency of silicon solar cells. Generally, the texturing of crystalline silicon was
carried out using alkaline solution. The average reflectance of this method was 11% at the wavelength
between 400 and 1,000 nm. In this study, the wafers were first texturing by NaOH solution at 80T for
35 min. Then the wafers were texturing by SFs and O, plasma in RIE (Reactive lon Etching). The
average reflectance of two step texturing was reduced to below 5% at the wavelength between 400 and

1,000 nm.
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Fig. 1. Process flow chart of texturing.
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Fig. 2. SEM images of surface structures by RIE with
different RF power.
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Fig. 3. Surface reflectance of the RIE structures formed
with different RF power.

Fig. 4. SEM images of surface structures by wet
texturing.
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Fig. 5. SEM images of surface structures by 2 step
texturing with different RF power.
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Fig. 6. Surface reflectance of the 2 step texturing
structures formed with different RF power.

3?‘— HP%":J o€ 47 THE T dolFe EYE WA}
€ 53% Aolth 11 6& A RF o9 100 W
°llf~i 7HE @ B WALER]l 496%7F Uk A&
Q% 4 gtk RF 3§ 100 W o|dtill & Y= =
718] FZEEC UF FA AA MAEE Bo] ¥F
A ®3&3 RF 39 100 W o] 4olA = RF 397}
23 U 3719 F2E Alole] Fgte] oA uha}
7t Al 7
297 BAZRASE RE UM &4 44 ®=&
REgA ol Azt 9l el WAlERT WA
LE Ae AT F At "EHAy F4 A7t Fo
WS4 ol AZg WYPste 204 ZUxFs T
2 71 & A FAT 9 drg f 2wk}
EE 78 7 A oA FF nF & HEA
A AZte] dAAX FL Wetolgtm HAdhgr)

4. @ B
2R3 A2 HIdAe nagsts e &

Holxe] W WALE Fole HW ZAJE FLE T
ol

B dFoME 71E 54 473 SFest 0,F &
3 Ay A7Zg ol gl 20A EUZEASE s
Aok A2 Azuk 89& 2§ RF 39 75 WelA
7HE @e HAEQ 6.09%E ZHR eV 2vHA BEHE
23 FAL AP A7} RF 144 100 WellA 7H3
22 dAEQ] 496%E ¥€ 5 UAY. 294 §9

Z23 48 242 2 HIPA AF A&
SHAl HA @A RIE S7HE0] A 58] FHE A
o= 7ld€dd.

gdAte] 2

WVI2YE §ZuEietn wujsted o9 2
FAGY AGHNAARYAAY NP Wol 59
A7,

REFERENCES

[1] H. A. Aulich, F. W, Schulze, and O. Anspach, 25th
European Photovoltaic Solar Energy Conference and
Exhibition/5th World Conference on Photovoltaic
Energy Conversion (Valencia, Spain, 2010) p. 1066.

[21 E. Vazsonyi, K. De Clercq R. Einhaus, E. Van
Kerschaver, K. Said, J. Poortmans, J. Szlufcik, and J.
Nijs, Sol. Energy Mater. Sol. Cells, 57, 179 (1999).

[3] D. Iencinella, E. Centurioni, R. Rizzoli, and F. Zignani,
Sol. Energy Mater. Sol. Cells, 87, 725 (2005).

[4] M. A Green, ]J. Zhao, A. Wang, and S. R Wenham,
IEEE Trans. Electron Deuv., 46, 1940 (1999).

[5] P. Campbell and M. A. Green, J. Appl. Phys., 62, 243
(1987).

[6] H. Jansen, M. de Boer, H. Wensink, B. Kloeck, and
M. Elwenspoek, J. Micro Electron., 32, 769 (2001).





