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ABSTRACT: In this paper, the effect of MoSe; on the contact resistance (R¢) of the transparent conducting oxide (TCO) and Mo junction
in the scribed P2 region of the Cu(In,Ga)Se, (CIGS) solar module was analyzed. The CIGS/Mo junction becomes ohmic-contact by
MoSe;, so the formation of the MoSe; layer is essential. However, the CIGS solar module has a TCO/MoSe,/Mo junction in the P2
region due to structural differences from the cell. The contact resistance (Rc) of the P2 region was calculated using the transmission line
method, and MoSe; was confirmed to increase Rc of the TCO/Mo junction. B doped ZnO (BZO) was used as TCO, and when
BZO/MoSe; junction was formed, conduction band offset (CBO) of 0.6 eV was generated due to the difference in their electron affinities.
It is expected that this CBO acts as a carrier transport barrier that disturbs the flow of current, resulting in increased Rc. In order to reduce
the Rc¢ caused by CBO, MoSe, must be made thin in a CIGS solar module.
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TLM : transmission line method
Rc : contact resistance

Ry : total resistance

CBO : conduction band offset SUEF. CIGS Hhup el 2) mE-S whHE7] ffsfAle tu e &
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Fig. 1. (a) Cross-sectional view and (b) Plan-view of M-TLM test
pattern
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Fig. 2. Cross-sectional SEM images of P2 region of M-TLM test
module fabricated with different absorber formation
temperature ; (a) 470°C and (b) 610°C
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Fig. 3. X-ray Diffraction patterns of CIGS layers with different
selenization temperatures; sample A at 470°C and
sample B at 610. Not indexed peaks correspond to
chalcopyrite CIGS
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Fig. 4. (a) Current-Voltage graph with -0.5 V to 0.5 V applied to
Sample A, (b) Total resistance-Distance graph of Sample
A, (c) Current-Voltage graph with -0.5 V to 0.5 V applied
to Sample B and (d) Total resistance-Distance graph of
Sample B
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Table 1. Total resistance calculated from the slope of the
current-voltage curve

Electrode Total resistance Total resistance
distance (mm) of Sample A (Q) | of Sample B (Q)
5.88 9.28 10.12
11.76 16.53 17.38
17.64 23.85 25.02
23.52 31.81 32.73
29.40 39.55 40.69
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Fig. 5. Schematic band alignment in (a) ZnO/Mo and (b) ZnO/
MoSe,/Mo junction
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