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Fabrication of Double Textured Selective Emitter Si Solar Cell
Usning Electroless Etching Process
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ABSTRACT: We have fabricated the selective emitter solar cell using double textured nanowires structure. The 40x40 mm?2-sized
silicon substrates were textured to form the pyramid-shaped surface and the nanowires were fabricated by metal assisted chemical etching
process using Ag nanoparticles, subsequently. The heavily doped and shallow emitters for selectiv eemitter solar cells were prepared
through the thermal POCI; diffusion and chemical etch-back process, respectively. The front and rear electrodes were prepared following
conventional screen printing method and the widths of fingers have been optimized. The selective emitter solar cell using double textured
nanowires structure achieved a conversion efficiency of 17.9% with improved absorption and short circuit current density.
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Voc : open circuit voltage (mV)
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Isc :short circuit current (mA)
Jsc :short circuit current density (mA/cm’)
FF :fill factor (%)
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DT : double textured

DTSE : double textured selective emitter

.ME Aol & Frolth ER o] FrE R WAES FHT
T QAL AR F A E FehA S RHORTE o]

AEE2 S5 g B2 faldoR A g W 2 olrky BT Qold. olgjst AASE olE) g

ARfIA 7P Sad S8 F shE SREAL thepA] A4 L}=9}o]o]= vapor-liquid-solid (VLS) ¥”'", reactive ion

etching (RIE) H, electrochemical etching $-2 metal-assisted

. . 12-14) =
*Corresponding author: chjeong@kitech.re.kr chemical etching W 5o es Al Qlek o] 7}

Received July 14, 2014; Revised July 29, 2014; 21|, metal-assisted chemical etching H-& W& AITt7o}
Accepted August 18, 2014

(©) 2014 by Korea Photovoltaic Society
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

130



C.H. Kim et al./ Current Photovoltaic Research 2(3) 130-134 (2014) 131

e s ez sl FEe ot of Al B2

F7ol 2 =HAE Ak EohE gHoRE ARHel 7]
of AJgte] girh= Aojet”

Ao Qs =2 /HHU(Voe) W2 7o) E4E 7t

wbA], Bk EA RS QI3 metal-assisted chemical
etching 3} 2719 B4 L 95t AEH ofole] p2E
2RI 8 Al ZNolE 4 9l Aoleh B Ao,
slafn)= 7o) A2 theojolo] 728 AT 0
Bl AL Z(double textured, DT) EjFZ x|} A ofju]g]
TZE A3 o]F "dlAR LZ(double textured selective
emitter, DTSE)& A|Z35}%ch
2, & &
2.1 Lic2lolo] X M=
FHO| vjFhu|= Gxol AEE Uelolo] e HF
wet-based FAH O T EIAHF T} Ag nano particleS |83+
s AzbHos Az FUrk 200 um F7]2] Chokralsky-
grown p-type (100) AZ]Z o|H(p=0.5-3.0 Q-cm)= 40x40
mm’ 2712 Hef 7g 2] alsick theejolo] EE B
) 47108 Fato] Az Bl ol kel A
Qi A 7|7 4:1 H|E2] 80°C2] NH4OH
o Hy0, E3Hg9llo] 1027k o] EwEs AlA stk
13 3 1:10 H]%E %oﬂ Q/HE] HF B_ouoﬂ Dl—:rLo1 A]-@rnkg
AA 3 3 2%2] NaOHL} 5%2] IPA -2ollo]] 3087+ Tto] 3
WS A 2] sl A B 71 10 mMe] ANOse}
4.8 M2 HF g9lof 1871 gto] FHo| Ag particle2 343
sl o, HHlE 4.8 MS] HF2} 0.5 M2 H,0-8909) Zz})
45, 60, 75, 9027+ o] Alzksli). Alzk 34 T Yolg)
£ Ag particle> HNO; 840l 307t g-to] A|A= S

ﬁ
e R T

2.2 ME8X ofo|E] ENYHX] M=

gjjo} A 2| = phosphorous oxychloride (POCI3) 449} &=
g HUAE o|83lo] =G on Al A5 ZaE]

2 olgsiol 2L FABIT ABE 860°Ce] =l
2l No, 0, POCL; 7kAF F=91510] 3027t =38 Al

ek, =o] Bk A1EE 1110 H1R] HF, HCI §09] 60

> oE oE

ol

7+ ©@o] phosphorus silica glass& A 75tk £H &
23} FEo| Bl 1wy gL acid barrierE % E3}]
F3FI 1:200 H]&-2] HFQ} HNO; g0 whto] ofu]g
o ANslck 1 o el §4E Jristal 9
3]] plasma enhanced chemical vapor deposition 2 ©]-&3}]
anti-reflection coating (ARC) Bl-& =2} 319ich & AF o
8% ARC BS 80 nm F749] SiNx:H Hfato g 2.19]

2HES 7hA0, o] HHshE 27108 Byl )
o7 npxjuto 2 AWy T A2S 77 Agd) Al pasteS
olgstol mE F a4slo] BAAA

o2 e

2.3 EdEYN

A|Z%] DT <+%+= field emission scanning electron microscope
(FE-SEM, FED& o]-&sto] 24 33ict POCL-E o83t &=
3 3 Secondary ion mass spectrometry (SIMS, CAMECA
IMS 7f magnetic sector) measurement 85 ©]-8-3} junction
profile®] 42 AJ88 3}aL four-point probe S o]-8-35}0] =3
T A7F A% o) S B4 319t Currrent- voltage (I-V)
EAS 25°C, AM 1.5 G 24 3}o)|A] solar simulator (WXS-
155S-L.2, Wacom)E ©]-85}o] =43} 11, spectral response
measurement system (QEX7, PV measurement)2- ©|-835}0]
ojRoptEaS Z4stect

3. Zm Y I

et = rxglell FAH A theelo]olzt SEM &
A& Foll Fig. 1o Yehfslch

Ag particleo] 2|23} 37 A|Zkg-Hof Tto] ZH Ag
particleS- “§5to] ATS}A|7} 2hibe] o] Ag/Si AlHO| 43t of
eolo] L5 AT 72 45, 60, 75, 90% 7+ A1 ZHE-
Hof| Tto] BAE Lojo] F 45 27t AZijE
nm@] ejojo] EolE Ktk Ty} A7k A7) ?:_“ﬂéhi—.
elo]o] 2] zol7} FZol5HA], HHARE 3 Fig,
A= S Bk BT Robr]= gk
T2 Lheotolofo] Balm olst #Aboltt.

EAAE flojH o nlgto] theetoloj7} FA4E DT =
BT LR WSS Holw, B3] 4532 E9F A7k *&%Oﬂﬂi
7P 2 5.59%9] HEARRS Bt o] Uiololo] Fx
of o5t Woj Akgtol] w2 Ao R 2 ubARgol| Aot
&S u|Ach Lpiololo] LRl Hlo] Sl Salsht,
el 342 4 U AR 4uksly| wiie] AAE
AMelolo] AAFHE G= & 4= A, st FakHel o)
2 7 Q7] $lallM= 4529] A1ZF WES AElsh= Flo] B

10";1
E
A
é
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Table 2. 7| Zoi 02 Y| S B3t

Finger width (um) | Jsc (MA/em?®) | Voe (mV) | Eff. (%) | FF (%)
100 35.4 619 176 | 802
85 36.2 612 17.4 | 785
50 373 628 17.9 | 767

Table 3. DT % DTSE EHY™X| EM

Name Jsc (MA - cm™)| Voo (mV) |Eff. (%)| FF (%)
DT 36.7 613 172 | 766
DTSE 37.3 628 17.9 | 767
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