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1) T. J. McMahon, Prog. Photovolt.: Res. Appl. 2004; 112:235-248. 
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Program Review Meeting, 2003; NREL/CP-520-33567. 
3) 2011 4 , pp. 39-41. 
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Figure 1.  Molecular structure of SE polymer 
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74
19 6 99

 
 
III-1-1-2  

 
 
III-1-2.  

III-1-2-1
III-1-1-2 DH 1000

4 TC TC50/HF10 TC200
3 DH

1000  
 

III-1-2-1   

 
 
III-1-3.  

I-V EL
 

 
III-2.  
III-2-1.  
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DH TC

FF
DH
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(1)  

PET AW1 PET GW2
DH

2000hr 3000hr
GW2 III-2-2-1 AW1

DH3000hr
TPT PVF

PET DH2000hr
DH3000hr III-2-2-2  

PET PET
PET  

 

 

 

      
III-2-2-1 PET(GW2) DH3000hr   III-2-2-2 TPT  DH3000hr 

 
(2) 4  

4  
M1 DH3000hr PET

(GT1) PET (AT1)
( III-2-2-3(a)) PET

(AW2) M2

PET M1
( III-2-2-3 (b))  

PET 

― 105 ―



(PVF ) M3 DH3000hr PET

( III-2-2-3 (c))
 

PET 2 M4 M5 DH3000hr
 

TPT DH3000hr
PVF

PET

( III-2-2-3 (d))  
 

    
III-2-2-3   DH3000hr  

 
DH3000hr III-2-2-4

PET
TPT

 
 

III-2-2-4  DH3000hr  

 
  
IV.  

 
I

 

(a) M1  ( ) M2  (c) M3 (d) TPT  
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 PET  

 
II.  

 
  

 
 

  
 

 
  

 
III.  

 

PVF
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TPT A
B PET

PET
PET

C
UV  

DH I-V
 

I-V Pmax FF  
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DH H PET
No.8

PET
 

 
DH TC

IEC61215  
 DH 1000Hr 
 TC HF  
 TC  

DH
TC

Fraunhofer NREL
 

PET No.1
No.2 3 PET

DH 2000H

 

PET TPT Tedlar
PET  
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DH  
I-V

I-V DH
2000H TC

Pmax
TPT

200
Pmax DH 2000H

Pmax

 

Pmax A DH TC B TC  
 
IV.  

 
DH 3000H

Pmax  
DH DH
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I.  

 
(1) /  
(2) EVA  
(3)  
 

II.  
2

 
(1)  
(2)  
(3)  

 
III.  

(1)  
OLED CVD

2
10-5g/m2/day

90%
3

 

4
 

2

3  

4  

1

EVAEVA
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(2)  
n=1  

 
No.   
1 1 

5  
185mm  

Al  
2 2 

6  
 

185mm  
Al  

 
1

5

185mm 185mm

 
2
6

CVD

 
1 2

DH  

Al  

1  

6 2  
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(3)  
(2) 2

1
EL

 

 
2500

DH2500
7

1 23%

2 10%  
EL

1 2

1

1 2  
 

7  

2  
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II  
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II.  
 

 
AIST  

 125mm  
 150μm Pb  

  
  
 180mm  

180mmTPT  
  

 43 2 16 , 27  
A G( 7 ) 

 
 

IV  
YSS-150 5  

 
 
III.  
III-1  

Isc 2
lot 18 Isc Pmax

( 2, 3)  

 
2. Isc . Pmax 
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4.I-V  

Isc 9
8 5, 6, 10, 11, 12, 16, 17, 18 10
2 1, 2, 3, 4, 7, 8, 13, 14, 15

Pmax
13

I V
Rsh IV

4
lot

2
 

 
III-2  

BMS Isc Pma
x 5, 6  

 
6 Isc 

 

 
6 Pmax 
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7 2  

BMS A F
 

G BMS
- G- 7  

BMS

 
 
IV.  

 
G

BMS
II
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II.  

 

 

 

 
III.  
III -1.  
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III -2.  
Si  

 
DH  

 
 

DH 5000
Pmax 95% 3

TPT

5000
 

UP  
 

Si  
 

Si DH  
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DH 2000 5
Pmax

 
 

DH2000hr
Pmax 95% EL 6 Box

Box
Si  

 
 
 

 
Si TC  
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TC50/HF10 TC200
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Si
 

Si

Si DH5000 TC800
90  

Si Box
 

― 126 ―



 

 

 

― 127 ―



― 128 ―



― 129 ―



― 130 ―



�������	
����������������������� !"#$%& 

'()*�+,-./ 

 

I. 01 

2 34567������6	
��89:;����6�<=��� >?�@A#B

C9������DEF BSG H�����I�JKCLAM?#NO�01 89PQ

 AL RJS?LAM?#J9TU)V�+��WX4Y9����3Z�[\]^_9

`a bcJdd#�?efgJh#N 

2 ijfg�BC9ALRkl������I)V�+�mSJno@AM?#Npq��

����I)V�+89rstuvwx8k���Syz_xmS@AM{X9|���

����8 100}10-2[g/m2/day]~��H�xh#N� TU)V�+ ���35���

"#vw�b�x�LAM?#BC9BS ��M8[\]^J��x`aJ��xh#J9

������8 ALR�<=#���v?k��xh#N 

2 �/8pq�H��XH��I���?�*��I��)V�+�����M{X9�

���������B)V�+�����xh#N 

2 �$%�0189������	
��S�����I)V�+ KCLA#����

���9�/��I)V�+����9��  ¡$�¢£�*�)¤�¥S�M�Ld

 "#O�xh#N 
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è	
�9ú�����þ7 BS�ô�9I�Ä)k�+��[\����¤�7áâ�
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2 �ÓÊ S?B����x89Fast Cureè*â EVA9[\)V�+9{�� AL)

k�+8 ¡$��´¦±s�mS�BN�B9���������89������

J�v?�@A#	���+ �#�� �P�BN�������{��¾¿89"

=M ¡$DÚã�G� Í MÓ��BN 

� ������������ BS!"#$%&'()*+,-%./0$1���	
� �  

� � 2345���!6789:;&<=<>'?�@)9 ELAB�CDE'?��F 1B�G 

 

� 1A ������	
��������� 

�	�����
��������
� �!"�#$%�&'�(����� 

� 1B )�*�+,-�./0����	�12(3)4 DH10005(6)� EL78 

DH10005(9)�*�+,-:
;<=>?>@&AB 

DH1000�

― 132 ―
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1.  

 
PET PET (PET )

EVA
DH-1000,2000 TC200  

 
2.  

H23.3  
 (TPT)

PET  
 

 
 

 
3.  

: 
(Q-Cells ) 18cm

DH-1000,2000
TC200  

 
PET ( PET/PET/ PET

EVA ) PET ( /
) 2 1  
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DH-1000,2000 TC200
Q-Cells Motech  

TPT/EVA/Q-Cells  

  

 Voc Jsc
FF =

( )
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TC200 TPT/EVA/Q-Cells
 

 
TC200

DH-2000
( ) 

 

PET EVA( )
EVA( )  

( )  
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PET EVA DH-2000

 

 
DH-2000 EVA( )  

Q-Cells Motech

 

 
Motech Q-Cells  

4.  

 

DH-1000 FF

 
EVA(

)
 

(FF )
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I.  

 
 
II.  

1  
DH DH 1000

I-V EL MP50
 

 
 
III.  

 
Si 40cm  

 
 

 
 

PV7321 
150 3 12  

PET
 

’10/9 10 2  
DH AIST DH  

DH Pmax  
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I-V
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Rsh Rs

 
 

 
1 100%  

 
 

DH DH 1000
I-V FF

 

 
 
2 ( ) 100%  

 
DH Rs Rsh

EL MP50
1
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I.  

 
 
II.  

a-Si  
 

II-1.  
4 TPT
Al  

DH3000h
 

II-2. a-Si  
TPT  

Al  
 

DH3000h  
 

 
III.  

a-Si

 
III-1.  

4

10-1 g/m2/day TPT
100 g/m2/day

Al
10-5 g/m2/day

EVA fast cure

150 15 1. DH Pmax  

― 147 ―



 
4

DH

1 DH Pmax
Pmax

2000 TPT
2000 2%

n=2 Pmax 8

TPT DH Pmax
Isc Voc FF 2

FF FF
FF

EVA

 

TPT 1

3 DH2000
3

2. Pmax  

3. DH2000h  

 
 

4. DH  

TPT 
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DH3200
TPT

EVA
4 DH

TPT PET
PET

PET

 
III-2. a-Si  

a-Si
DH

TPT 1
0.01~0.1

TPT Al a-Si
 

5 DH1000h Pmax
DH1000h Pmax 5%

0.05 DH1000h Pmax
5% 0.05 Pmax 5%

a-Si  

DH3000h Pmax 5%

DH1000
Pmax

Pmax 5%

1. 
DH3000h

2. 
3. Pmax 5%

 
6 Pmax DH1000

5. Pmax  
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Pmax 5%
0.033 g/m2

DH3000 Pmax 5%
3 1

0.011g/m2

3

 
 

Case A  
Case B  
Case C  

 
Case Case A 10-5 g/m2/day

0.011 g/m2 Case B
1.0 x 10-2 g/m2/day 0.011 g/m2

Case C 3.0 x 10-2 g/m2/day
0.011 g/m2

DH3000

 
 
IV.  

 
DH3000

-EVA

 
a-Si

10-3 g/m2/day
DH3000

 
 

6. Pmax  
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II.  

IEC
(TC50/HF10) (DH1000)

 
 
III.  
1. 4  

 
 

(400 mm x 400 mm x 1.5 mmt,
) 15 x 30 mm  

/ (EVA, 400 mm x 400 mm x 0.45 μm, 
) 

4 (6 , 200 μm , Q-Cells) 
 

( 5 1 @1
15 )  
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10-20 mm

( 1)
EVA(4) 73 62

EVA

( 1)
10 73

EVA

 
3 %

 

 
 

20 (5  x 4 )
680 x 860 mm 4

 
2.  

TC50/HF10 DH1000
IEC61730-2 IEC61215  

TC50/HF10 TC50

( 2)
TC50/HF10

1.  
( )

0.19 0.75

1.5 3.2
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DH1000

95 %  
 
 
 
 
 
 
 
 
 
 
TC50/HF10

25
85

4 1/4
0.11 mm

0.72 mm 1 48 MPa
299 MPa  

 
3. EVA  

EVA
 

EVA
1/3 1/4

TC50/HF10  
7 %

0 0.6 %
EL

EVA

2. TC50/ HF10 ( : 4  
: 4 2 )
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EVA( 50 MPa) ( : 1 MPa, 0.01 MPa, 
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3 TC50 EL
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4
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TC50

 
4 TC50/HF10 DH1000

 

3. TC50 EL  
( : EVA : )

― 154 ―



 
 

 
I.  

PV  ( BS )
BS BS PV

DH
I-V

PV
BS

 
II.  ( ) 
1) PV 4

 (c-Si a-Si )  
2) DH PV BS

4 4 N1 N1 
3) HF+TC50 ( TC200xN ) PV

BS 4 4 N1
N1 

4) Xe PV BS
6 N1 

5) Spec BS

 
 
III.  

BS 1 BS 1 Al
PET Al ASTM F1249-90

 (40 90%RH MOCON PERMATRAN )  
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UV  

1 BS  

EVA  

 

PET  

F Coating  
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1 BS  

BS BS1 BS2 BS3 BS4 

 BS1  Standard Al  

 

WVTR: g/m2/24h 

2.79 2.44 2.0-2.3 0.005 

PV BS 4
2  ( )  

2 PV  

4   

PV Q-cells c-Si 2  

AGC  

 

A-SPS(2AG)  

Box  

( )

Al KIS  

 

PV Q-cells c-Si 2  

AGC  

 

A-SPS(2AG)  

Box  

Al  

 

BS  (
) 4

DH 2 3 4 I-V
 (Pmax FF)  

 
BS1 DH2000 I-V EL MP50

4 1  ( 4)
 ( 5) PV

/ BS
Al BS4 DH4000 I-V BS4
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4 4
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200h 600h I-V EL MP50
DH TC N 1
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BS1 BS3 DH 1000
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 ”BDry”  
 S.p.A  

I.  

 

 
 
II.  

 

 

 

 

or   

B-Dry® 
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III.  

25 30

Damp Heat Test
 

B-Dry® 30 x 30 cm 
CIGS DHT 85   85 %RH 3,000

ZSW B-Dry®
GmbH PVB TROSIFOL CIGS 30 cm x 30 

cm) CIGS
DHT 85   85 %RH IEC 61646

 
DHT 85   85 %RH 3,000

PVB B-Dry®
Reflection 

Analyzer (PIER-ELECTRONIC )  
3,000

1,000  
 

 

 

 
 

B-Dry®
 

 
 

 

 B-Dry®10mm  

B-Dry®10mm  
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30 cm x 30 cm 

B-Dry® 10mm Reflection Analyzer 
(PIER-ELECTRONIC )

 

1,500
B-Dry®

B-Dry®
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DHT 85   85 %RH 2,300 2,500
7mm B-Dry® DHT 
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7 mm B-Dry® 

13 mm B-Dry®  

 

PV  

 

CIGS
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CIGS
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