Current Photovoltaic Research 8(2) 45-49 (2020) pISSN  2288-3274
DOl:https://doi.org/10.21218/CPR.2020.8.2.045 elSSN  2508-125X

0153 Sa|-lisS SHNIOS Ngel

T e e T 1 —

HIXIZH CuinSe; EHZXIIO| EA

S| 1) . o=|A{1.2 o =) 1,2) 1,2)%

g - gal? - gl - olal? - o|E
"ZHsto|2E|EHTME, SETIE|E%TY, MSEEA|, 02792
I REBETE, 7157 SESIREE, RO, 34113

o=

Characterization of Non-vacuum CulnSe; Solar Cells Deposited
on Bilayer Molybdenum

Ji Sub Hwang" - Hee-Sun Yun'? - Yoon Hee Jang" - Jang mi Lee"” - Doh-Kwon Lee'?*

YPhoto-electronic Hybrids Research Center, Korea Institute of Science and Technology (KIST), Seoul 02792, Korea
YDivision of Nano and Information Technology, KIST School, Korea University of Science and Technology, Daejeon 34113, Korea

Received May 2, 2020; Revised May 25, 2020; Accepted May 27, 2020

ABSTRACT: Molybdenum (Mo) thin films are widely used as back contact in copper indium diselenide (CISe) solar cells. However,
despite this, there are only few published studies on the properties of Mo and characteristics of CISe solar cells formed on such Mo
substrates. In this studies, we investigated the properties of sputter deposited Mo bilayer, and fabricated non-vacuum CISe solar cells
using bilayer Mo substrates. The changes in surface morphology and electrical resistivity were traced by varying the gas pressure during
deposition of the bottom Mo layer. In porous surface structure, it was confirmed that the electrical resistivity of Mo bilayer was increased
as the amount of oxygen bonded to the Mo atoms increased. The resulting solar cell characteristics vary as the bottom Mo layer
deposition pressure, and the maximum solar cell efficiency was achieved when the bottom layer was deposited at 7 mTorr with a
thickness of 100 nm and the top layer deposited at 3 mTorr with a thickness of 400 nm.
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Table 1. Parameters and results of bilayer molybdenum thin film

Pressure | Thickness S.heet
Sample Step (mTorr) (nm) resistance
(/o)
1 6 100
1 0.56
2 3 400
1 7 100
2 0.63
2 3 400
1 8 100
3 0.78
2 3 400

6:mTorr o imTorr :

500 nm

-8 mTorr

Fig. 1. Surface morphologies of molybdenum thin films at 6
mTorr (a), 7 mTorr (b), and 8 mTorr (c)
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Fig. 2. X-ray diffraction patterns of molybdenum thin films
deposited by varying gas pressure 6 mTorr (a), 7 mTorr
(b), and 8 mTorr (c)
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Fig. 3. Photovoltaic parameters of the CISe solar cells prepared
with molybdenum substrate
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Table 2. Average photovoltaic parameters evaluated from j-V
curves (Fig. 3)

Back Jsc /
contact Voo /' V mA/cm? FE n /%
Mo-6

0.446+0.006 | 37.2+1.8 0.65+0.02 10.8+0.6
mTorr
Mo-7

0.448+0.004 | 36.6+1.1 | 0.665+0.009 | 10.9+0.4
mTorr
Mo-8 0.41£0.012 39.1£0.7 0.62+0.04 9.8+0.9
mTorr
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