(resistivity, p) - )2Q-cm.
(
p=10'60-cm.), (p=10"3106 -cm) (

p=102Q-cm) [5]

1 (negative temperature
coefficient of resistance)

2 (rectifying effects)

3 (Photo-Vloltage)

(resistance)

4, (high thermoelectric power)

5 (Doping)

(fermi energy level)

(neriodic potential)

(Bloch's theorem) [6 ]



(valance band) (conduction band)
(energy band gap) 1 3eV

(thermal energy )
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(ternary compounds)
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2
(Caxis) 16 ’ (anion)
Se (cation) ~ Zn Q
22 " (Chalcopyrite structure)




Qu 4 000, 12014 121212 01234
4 12120, 01214 0012 12034
Se 8 304 x 1/8, U4 x ]f8, x 14 3/8, x 34 38

34 x 58, UAx5I8 x UATI8 x 3J47/8

x= Wb+ | x =34+ (anion displacement)
Se Q (bond length)

(tetragonal diistortion)

(ca)
E Kk
E k k
( 13 Brillouin zone )
E k
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Brillovin zone [71
23 ’
, 3
(non-cubic crystalline field)
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2 23 Brillouin zone
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]
evapoartion , sputtering 1 flash-evaporation 1spray pyrolysis Lmolecular beam epitaxy 1
electrodeposition 1close space vapor transport

J Polycrystalline > 105 cm'
101 eV. [10] 2 26
1()‘r — s
| — three-source [20]
A three-source [2

o rf sputtring [28]
0 two-source [27]
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(small deviations from stoichiometry)
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3
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2

p-CulnSe2

vl

(intesttal)

(vacancy)
V@I IVin 1wy
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1Q

1

(Cutn)
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