ZnO(Al)/CdSICulnSe2 CulnSei

ZnO(Al)/CdS/CulnSe2
1 CulnSe2
(! e
P
(single crystal) (directional
freezing)B (string saw)

1
800

1200

51 CulnSe2



1,05

(Methanal)

01

5.2

(Trichloroethelene

TCE)

CulnSe2

( Acetone)

9%
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HC1 + HNOj

3.2

2-3

(Residual strain)

(Etching)
31

50%

CulnSe,

95



CulnSe,
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(Br+ Methanol)

05 " 100

(blocking contact)
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2,000-2,500 A°



deposition process)

5mm , Thiourea (CHN" )

CulnSe

NH, 20 cm3

5.1

Thiourea

Cds

90

60

CdSs

98

+
CdS
Cds
(Chemical bath
CdsC+4
05m  NH, 25 ™
cdso4 15cm
60 "c
60 °¢ CdS04+NH,
CulnSe ,,
CulnSe 1
Cds
750 A°
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5.2

CdS

8x103mbar

2.7x105cm

Cds
/n0b
Zn0O
30 75
1.5x103Q-cm

Zn0O

99



1 mm.
Zn0O
7. Mesa etching
Zn0O
HC1 0.25 %

Zn0O

1,000-1,200 A*

ZnO/CdS/CulnSe:

100



5.6
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0,012 7

0.01 j-
0.008 t
0.006 §
0.004 |
0.002

-0.002

5.8

ZnO(Al)/CdS/CulnSe,

- 2

-1

103

0 1
Voltage(V)

ZnO(Al)/CdS/CulnSe,

Cds
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5.9

| = If qu, (5.1)

pli*T

(ideality factor)
KT (thermal energy)

MIS

104
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Qs =
IQs}d
S
r.l
Sj.Es permittivities
Cds
Cds

(tunnel emission)

42 1% (gfpB)32

|~ 1" exp hE



5.10

106

l=cv?exp (") (5.2)
V
V2 , CdS
¢, b
51 (.2
V=Vi+v?2
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122 1042 x 107

5.1

5.1



(K)
(300)
250
200
150

100

51

1 @

51
1.,(A) C
15 7.3x10'5 0.0026
18 9.3x10'6 0.0019
22 4.6x10'6 0.0017
2.69 1.9x106 0.002
311 1.2x106 0.0023
4.05 1.8x107 0.002

0.17

0.42

0.98

1.68

257

3.93
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Boonton 72A 1MHz
513

5.12
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513 :
ZnO(AN/CAS/CulnSe2

ZnO/CdS/CulnSe2

(MIS) Zno cds

514



514

Cs

514

CulnSe, (Cs)

(5.3)

cds (C)
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C = dQc/dv

(onc-side abrupt junctions)

ngayl

d(gNB )

321>
£s

lgssNB v bitV - 2kT 12

£
J2LD

(PVbj+pV-2) 1_ Flem: (5.4)

A (P V bitpV-2)

W 2|5P_ :



carrier concentration

carrier concentration

5.15
cm3 built-in potential
3.2E+15
3E+15
0 2.8E+15
2.6E+15
2.4E+15
-1 -0.7 -0.4
Slope -1.74E+14
Constant 2.455E+15
Vb= 3.1734411
Nb=-1.34E+16
5.15

1cz2
CulnSe2

(5.5)

1/C 2
(5.5)

317V

-0.1 0.2

vceg
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1/Cc2

Nb= 13 x 10B

0.5



5.16

CulnSe, 1.04 ¢V, Cds
Synchrotron radiationr,s

p-CulnSe, AEv 0.3 eV

CdS /znO AEv 12eV

Cds

CdS
CdS

114

(7S]
2.4 eV Zn0O 3.3 eV
Cds/
AEC 1.08 eV
, V=0
(flat-band condition)
CulnSe,
CulnSe, CdS
CulnSe,
Zn0 Cds
CulnSe,



CulnSe2 CdSs

5.16

Zn0)

CulnSe,

CdSs

CulnSen®

Zn0O

Zn0O

CulnSc
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CulnSe2

517

Cds

Zn0O

C
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