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A Study on the CIGS cells with Na-doped Mo back contact

Jae Ho Yun, Ki Hwan Kin, Min Sik Kim, Byung Tae Ahn, Se Jin Ahn, Jeong Chul Lee,
Kyung Hoon Yoon
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Abstract : The photovoltaic properties of CIGS cells on alumina substrate were improved by
using the Na—-doped Mo as theabottom layer of Mo back contact. Na was supplied to the CIGS bulk
region from alumina/Na—doped Mo/Mo/alumina? structure, as same assimilar to the Na diffusion
from soda-lime glass. The contentdiffusion of Na from Na-doped Mo was smaller more
controlledthan that from SLG. These Our results indicate that Na-doped Mo act as Na source
material and contents of Na amount can be controlled without the use of an alkali barrier layer.

The best CIGS solar cell with conversion efficiency of 13.34%, Je.= 34.62 mA/cm?, Voo = 0.58 V
and FF = 66 % for an active area of 0.45 cmf on the alumina substrate was obtained in the condition of
for100 nm Na-doped Mo/1000nm Mo.
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Fig. 1 Structure of CIGS cell with Na—doped
Mo on alumina substrate.
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Fig. 2 Schematic diagram of Mo layer on
alumina substrate.
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Fig. 3 SEM images of alumina/Na—doped
Mo/Mo/CIGS with various Na—doped Mo/ Mo
thicknesses. (a) 0/1100 nm (b) 100/1000 nm
(c) 200/900 nm (d) 400/700 nm (e) 600/500
nm
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Fig. 4 SIMS depth profiles of CIGS with
alumina/Na—doped Mo/Mo and soda-lime
glass/Mo substrate

2% 5% Naol #7149 Mo FAldl @& CIGS

HodAel FHg ol Naol HubHA ¢
2 MoF 22 AFE P4 CIGS HHFHA o) 0
3 Naol Z7Fe Mo 3& o] §3& 499 i
P FAEI}F Frgho g s a&ol FUHEA
o} ool YwtA oz wWuH Nao &de) "éxlﬂ
ta g 4 9tk & SLG £ 9ElY) Nadx B
Ao F713-A X glo]lE Nao] H71E Mo 52

o] 43}9 CIGS ®taho] Naol FFH o EH‘MZ]

of &g S/MAZITE AL Aguigd. A
a9 1914 A3 uie} go] AA FAE nH
O 2 Q3] Nao] H7tER] &2 Mo FA7F HA48
o] CIGS ¥2e] XS W3lAZ7] ") B
A= 9 8% ZAssch Wk Naol H7tH
] %2 Mo FAE AR5+ Naol H7HE Mo
o FAE HH3dshol & Aoz AlgdH

£

3]

d 35 | L]

g .—-——I’”\._/.

ﬂ' 1 A 'l i L
0.60 [

— B

S os5 | /——r’_.\.

S8 050
0.45 'l A 1 e, X

5 065 [ =

S 060 |

Loos5 ¢

i 050 [
14 A N i R ¥
13 .

g 12

g 1t

g 10 |

E 5 S

a b ¢ d e
Sample Number

Fig. 5 Photovoitaic properties of CIGS cells
with various Na—doped Mo/ Mo thicknesses.

a) 0/1100 nm (b) 100/1000 nm (c) 200/900
nm (d) 400/700 nm (e) 600/500 nm
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