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Abstract: The optical losses associated with the reflectance of incident radiation are among the most
important factors limiting the efficiency of a solar cell. Therefore, photovoltaic cells normally require
special surface structures or materials, which can reduce reflectance. In this study, nano-scale textured
structures with anti-reflection properties were successfully formed on silicon. The surface of sicon wafer
was etched by the inductively coupled plasma process using the gaseous mixture of SFs + 0. We
demonstrate that the reflection characteristic has significantly reduced by ~0% compared with the flat
surface., As a result, the power efficiency Pmax of the nano-scale textured silicon solar cell were enhanced
up to 20%, which can be ascribed primarily to the improved light trapping in the proposed nano-scale

texturing.

Keywords: Anti-reflection, Texturing, Reflection, ICP

1.ME

Bl AA (solar cell) 2AZH dutH oz ALgE
t 249 A8 ¥ 924 (single crystal) dg&&
gz HE &L FoU & Ax Gtz Qg
AL v &S 2Fed FA7 g AA7A Y
HYAA Y AZE AT 7N $Fe GAE @
FE BYoE 2HE #F9 A7/ AYH x
ey, olg MM BZA (poly crystal) HFHA
o A7 #23 AYPsn Qg (1,2 GEAAH A
Z HIAAE GE2A HFAAd HF wFEL)

a. Corresponding author; smkoo@kw.ac.kr

70~ 80%2 XM= o}

HFAA ] &L FAaATE 8dE EHIAA
o] yhrlglo] A7]= F8H &4, AFHRENAN9
Aelole] AZAFel B AZH &4, AT A&
% &4 Fol Uk HIFHA HEELEE FHA
7171 1% AAgEez EHAA 9 Weo| ukxle) 9
 BEAH &4& Eols Aol #AH &AL &
o]7] #3 WyozE wAIMIX| 9} (anti-reflective
coating), ¥ € AX7 (texturing), A& & 9
AAE 7t 9FFE HY™A Fol U [34]. 2
FZ B4d g92axy FHS EHWE AZ (etching)3ted
BEHOZ QA= BL ¥ ¥ (light trapping)dtiL ¥



346 J. KIEEME, Vol. 25, No. 5, pp. 345-348, May 2012: M.-S. Kang et al.

o] Fd}st= ARE FT/HIE Aoz HEHAS
&S FINE 7 = FHE AR dH. "9
AR TAL 4447 AANZG BHo| AT
[56]. 7I&2 244 d2& 292 F444S B9
RS-SRS stAITE A HE|EdAME W H
24 ¥ o] FUET} Bol BojAA €

& AN, AEE dolHE £E A3 4
3t AXA7te| WowA Eop=utE o] & % ICP
A Ztgu & AHgE Ao, (i) 3A47FE v & e
FAFE HHe} (i) B F23Y 72 #HE
HEALE W3 g g A] AE B ot A3t
At

2. MY 9y
2.1 #2t=0} AZHE 0|28 EH H2ARE

+ AFoA AR dolm= (100) WEFe 3204
Py 9474 delZolv AgL 1~30 Q-cmo| L F7|
£ 380 molth. WA delHe {F7ES AASN] A
3 ofME |, dEE, THTE ARSI AFZTE TS,
A Abstabg AlAS7] $18 2z BOE (6:1)l 5%
I F FFTA AR

A slolne] EAHE H2AMY3}r] flstd &z
Zu} Az FujoA SFsot 0.8 EFI 7128 ALE
3] FA4L FYP3A.

oy 12 £ dTelA AHEg ICP (inductively
coupled plasma) °|# #d|e] sgreln, Fx= A3
ZelzvlE= 2 MHzeF 1356 MHz9 RFF34 (radio
frequency) & AM&3lo] RF A& A, 42z
FAH 7L SFeo % (20 scem), o3 AI1F (1A
), RF 28 (30 W), 7k~ 44 (30 mTorr)& 13
Al713L, 00 S 34 ¥sE 39, 92389
dolwe] FH HHALE (reflectance) 5AS FA}eHS]
th 0, el WE A FHAZXRAE E 19 YERY
At

22 5%

F 19 B9 Az} 2702 d2XYE fojHe=
EH Fxo] wE B3 5E4E FAS7] Hdtod A
oM -7kA B ®B7] (UV/VIS/NIR spectrometer,
AvaSpec-3648)5 Al&3t on, QALE "ol ot

Mass flow controller

Gas Dis'.ributin
L ]
: E 2 MHz

ICP Generator

He Cooling Gas Inlet

Fig. 1. Schematic of the ICP-etching process system.

Table 1. Condition of the ICP-etching process using the
gaseous mixture of SFs + Oa.

Condition SFs (scem) 02 (sccm)
a 20 2
b 20 8
c 20 14
d 20 20
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Fig. 2. Comparison of spectral reflectivity from 250 to
1,000 nm for different surface structures.
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Fig. 3. The surface morphology of representative
“as-manufactured” structures. (a) sample b and (b)
sample d.
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Fig. 4. Nano-scale textured silicon solar cell of (a) the

[-V characteristics and (b) power characteristics.
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