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Abstract : Wet etched ZnO:Al films for thin film solar cells were prepared by Facing Target sputtering(FTS) method.
Wet etching has been used to produce a rough TCO surface that enables light trapping in the absorber. The ZnO:Al
films for thin film solar cells were etched by HCI 0.5%. The etching performance of ZnO:Al films can be tuned by
changing etching time. The etched ZnO:Al films compared to a smooth ZnO:Al thin film structure. From the results, the
lowest resistivity of deposited films was 5.67x 10* [Q-cm] and the transmittance of all ZnO:Al thin films were over
80% in visible range.
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Deposition Parameter Conditions
Targets ZnO:Al (2wt%, 5N)
Zn (5N)
Substrate Glass
Drr 100mm
Drs 100mm
Base pressure 2x10%Torr
Working gas pressure ImTorr
Oy/(Ar+0y) gas flow rate 0.2
Substrate temparature RT
Thickness 300nm

H1 SYHIE ZnO:Al 89 F& A

¥

3.2 € UE

:1%‘2‘:‘: M&AIZH TE ZnO:Al B2 HIIN EHLE

. OI&AIZI0l BIOIE4+2 HIXNE0 SHEE 8
4‘- %91901 £ 0ISEo FL HIKE0l sEJigseE &
ABS 2 & QUQUCH T3 SHI LARLE HEEDL
WOXIE FB0I USH, QAN s 22H 2o S
b HIMES 01 B0ISEe ZAE N2 U222 Al
SECLR]

-

)

=3

S
3

¢
’stl
Y

Resistivity [-cm ]
il
\
'

S

Mobility [cm
;l

3

Carrier concentration [em™]

S

10"

-
10

Etching time [sec|

O 2. G AIZHN @E ZnO:Al 21212 SOIX =4

JE32 MEAIZN OE ZnO:Al &1%2 & Eutx
EILHACEH OGIEAIZIOl B =8 ZE
Red-shitE &8 FilT JHEE Sdl € = UL
IR 23 A HEIH st FSIOEB22M Zn0:Al =Y
o BHEY NIHXIOL =O0tXis R A UCH

100
o’ '\R’ -

—s ’/’J, R, LEX2
) s
8 " == -0 see}
g ® of - - - 18 [sec)
a M - - - 30 [sec)
£ 3 p
E 40-,: w48 Jsec)
H K
g b
= o

s

A

o

T T R R )
Wavelength {nmj}

a8 3. OIHAZN 8 ZnO:Al 222 & SUTE

5]
e

84 HE A2 Tl HAME ZnO:Al 2949

uauf JoICL DEES J-E@UAS ZSE 2 +
g o g 4
_D__'I'

SOF GIEAIZM0N & EBo HE 84
Mi’i[} JA8(d)2 BF ZnO:Al 2o X £F 21

o M2t XTI BAMSS

2 4= AJULCH

(a) 0 [sec] (b) 15 [sec]

(d) 45 [sec]
8 4. OIYAlIZHO T2 ZnO:Al 2O SEM AFE

(c) 30 [sec]

4 2 B

2 HA0AH= (HEENAHEE FHIE 0|93F01 EH et
X8 ZnO:Al 21819 wet etchinglil MIE S4 HIIE =
SIQUCH MHUZe=Z olFAlZ0l Bt HI K &,
OIEEJP B 8, M2l sE=
ULL & EUES B Red-shift 3HA.
o?}i’o 2 4= QURUALE el HE 2
eE E PR Ao SHIL BMAD RAES € £+ U
UCH = A& ZI0l Tt & FHE BIHAIZIA, N
EAOEM ZnO:Al 222 MIC2MS HIIH
B HAXMEE S8 HOHE IUE
UE 222 MEZEHCL 0IF wet etchinglll 2161 A
2| LB E, haze§ 2l wet etching0| =tat

S80 OHE FEgE ==X e &30
oich

UEW!
‘I»4>J
n o j &

30 My > (2

2 oo

H Ol X1 ot

HCI0I Z Al

>0>fr
00*-{0

1l

0

i o
10
faal
gg
2

=
Bom ox ry |

o
ﬁfll’

2 4n ae Jn

2
=R

02 02
o

[1] B. S Kim, E. K Kim, and Y. S Kim, "Properties of
TCO fabricated with annealing temperature of Al doped
ZnO film for Solar Cell application,” J. Kor. Ceram.
Soc. Vol.43, No.9, p.532, 2006

2] ZEE SUF ML 2L ZZE “F
AZO 2219l of S 2AEY>, XYM 2 UAS
gloIZUIgtE FAHEE 38 =2&, p93-96, 2005

02
ra

- 236 -



