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Method for forming a layer of semiconductor material

on a substrate and hybrid film deposition apparatus

=~ PERAME

AFARBTIHRFABILD FERM R ETHABLF
B —RF s8R A% HEaRka —HzeBA
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R LHBBETARAAOE TEAMARI —RZBE R
BiER—ERNELAMBTRARZI—TRER - TRAE®

S ERBBN B UHBFEABERFNZIALHE
B -FAMIMBTEE " HERTRERT AR EH
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= BAXEAME

A method and system for forming a chalcogenide or
chalcopyrite-based semiconductor material provide form the
simultaneous deposition of metal precursor materials from a

target and Se radicals from a Se radical generation system.
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The Se radical generation system includes an evaporator that
produces an Se vapor and a plasma chamber that uses a
plasma to generate a flux of Se radicals. Multiple such
deposition operations may take place in sequence, each
having the deposition temperature accurately controlled.
The deposited material may include a compositional
concentration gradient or may be a composite material, and

may be used as an absorber layer in a solar cell.
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semiconductor materials) &4 i{ 1 o

[ 5t A7 4% 4 ]

B At 4 ¥ ¥ 8 # K (chalcogenide semiconductor
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W (CIGS) S £ 4 30 B b 4 8 89 & K o 4948 45 56 (CIGS)
— # W & ¥ 4 & F ¥ g (tetrahedrally bonded
semiconductor) » K B & — & 48 5% & & % # (chalcopyrite
crystal structure) - R4 2 23 B AL MR T T 45 B A 5 45 5%
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