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New fabrication of CIGS crystals growth by a HVT method
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Abstract The Cu(In, ,Ga,)Se, is the absorber material for thin film solar cell with high absorption coefficient of 1 x 10°
em™'. In the case of CIGS, the movable energy band gap from CulnSe, (1.00 eV) to CuGaSe, (1.68 eV) can be acquired
while controlling Ga contain ratio. Generally, the co-evaporator method have used for development and fabrication of the
CIGS absorption layer. However, this method should need many steps and lengthy deposition time with high temperature.
For these reasons, in this paper, a new growth method of CIGS layer was attempted to hydride vapor transport (HVT)
method. The CIGS mixed-source material reacted for HCl gas in the source zone was deposited on the substrate after
transporting to growth zone. c-plane Al,O; and undoped GaN were used as substrates for growth. The characteristics of
grown samples were measured from SEM and EDS.
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Fig. 1. (@) SEM image and (b) EDS mesurment result at the
CIGS Source surface.
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Fig. 2. transition metal and Ligands are has coordinate covalent
bond to octahedral crystal on the CIGS source surface.
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Fig. 3. Cu(InGa)Se, grown on the (a), (b) c-sapphire substrate and (c) u-GaN substrate by HVT method.
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Fig. 4. EDS result of crystal grown on the (a) c-sapphire and (b) u-GaN substrates.
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Table 1
Lattice constants and distance of plane to plane
Lattice constant (A)
Compounds d(11) (&) d(112) (A)
a c c/2
CulnSe, 578 1159 5795 - 3.46
CuGaSe, 561 11.02 551 - 3.46
GaN 3.19 518 - 3.39 -
AlO; 475 1298 - 3.23 -
Table 2
Se bond length of on the hexagonal plane
Compounds d(A) e (A)
CulnSe, 4.08 4.09
CuGaSe, 3.97 3.93
GaN 2.26 3.04
AlO; 3.36 6.91
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