
 

 
 

22 26 5  
 

4  
4-1  

   

NEDO 
 

 
2012 (H24) 8 23 -24  

 
 

 

1 

 

NEDO  

NEDO  

 
 

 
 
2 



 

 

 

 

 
3 

 

4 



 

5 

 

6 
 

 

 

1974  

1980  

2000  

1993  

NEDO  

 

 
500 W  

 
189 /W) 

2009  

2004  PV2030  

PV2030  



 
7/128 

 
 

 
 
 
NEDO  

 
 
 
 
 
 
 

 
 

   

�  
 
 

 
�  

 

 
 

�  
 

�  
 

�  
 
 

 
�  

 
 

 

�  
 
 

 
�  

 
�  

 

�
 

�
 

 
 

�  
 
 

 
�  

 

NEDO  

7 

 

8 



 

9 

PV 1,809MW 860MW
PV 488MW 223MW

744MW
364 103 193 84MW

1,280MW
520 299 367 95MW

7
PV 1,809MW 860MW
PV 488MW 223MW

744MW
364 103 193 84MW

1,280MW
520 299 367 95MW

7

 

2007

10%

15 30%

80%
20%

35 40%

Sharp PV EXPO2008

10 



 

 
2050

 

11 

 

 

1) 

2009  2017  2025  2050  

%  
)

%  %  
)

%  %  
)

%  %  

Si2) 16 25 20 25 25 (30) 

40%  
 
 

 

Si 11 15 14 18 18 20 

CIS  11 20 18 25 25 30 

) 25 41 35 45 40 50 

  11 10 15 15 18 

) 5 10 12 15 15 

12 



 

13 

 
 

 
 

 

 
 

 
 
 

 
  
 
←  

 
 

 

  [ ] 

 
 

 

14 

 

 



 

2006 
(H18) 

2007 
(H19) 

2008 
(H20) 

2009 
(H21) 

2010 
(H22) 

2011 
(H23) 

2012 
(H24) 

2013 
(H25) 

2014 
(H26)  

 
 

 

 

 

 

 

 

 

 
 
 
 

 
 

 

 
 

 
  

 

 

 
 

 
 
 

 
 
 

 

15 
 

 
2050 CO2  

 

 
15 

 

�

�

16 





 

19 

 
 

 
→

 
 

 
→  

 

 
 

→All-Japan  

 
 

→  

NEDO 

 
 

 
 

  

  

 

  

 

 

 

20 



 

21 

 

22 



 

23 

 

24 



 

25 

 

26 



 

PV2030+ 14 75
20

 

 

28 



 

29 

 

30 



 

31 

 
2017  

%  %  
Si 20 25 
Si 14 18 

CIS  18 25 
 35 45 

 10 15
 10 12 

 

  

 

32 

 



 

33 

22 26 5

4
4-2

/

2012 (H24) 8 23 -24 1



2

3

H23 PL  
 
 
 

 
 

’09/6
(H21)

’10/2
(H22) ’10/5

’10/6

’12/5

2020

’10/9

’12/6

  
3

’11/4



4

5



6

77



88

9

LCA
LCA

RtoR
               



10

μ μ

μ

μ

μ

μ
μ

11

pn BSF

Si

μ



12

μ
μ

μ

μ
μ

μ

Ω

μ

μ
μ

λ
λ λ
μ α

μ 13

PVTEC



14

μ

μ

μ

15



16

CIS CIS

17

 



18

CIS

19

Δ

η



20

21

μ

Ω

μ

Ω



22

23

10 20



24

25



31 0 54 236 3 7 9
15 4 34 160 4 5 7
8 0 26 102 6 5 0

52 3 45 173 13 10 18
57 20 70 243 12 9 6
65 12 0 5 1 0 3

228 39 229 919 39 36 43 

26

27



28

29



30

μ
31



CIS

η

50 cm

32

33

10 20

10



34



36

NEDO
•
•

μ

37

2000 2005 2010 2015
0

20

40

60

80

Japan

Year

Europe

Sh
ar

e 
of

 p
ro

du
ct

io
n 

[%
]

China/Taiwan

� 65 /Wp 

� 25% 

� 30  
 
 
 

V



��

38

�������	
���������������������

��� !�"
�#$� �%�	&' (

)*)&
��+,�

!-.�/�

0123

4�	,56

7"8�,9:

;< =< #�< ##< #< #�<

'>?@56

ABCDEF
GHIJK56

LCDE
GHIJK56

LCDE
GHIJK56

'>?@56

MN

#O< PQRS��
T9:
7"8�,

-/+�UVWX
�YZ[\]^_
?` >abc

�http://www.sharp.co.jp/corporate/news/110909-a.html ��

def9:

�# �#O �#$ �g

7"8�,9:

#O< #g< #;< �<

#O<

h��ijkl�

���

#;<

hm�ijkl�

���

n#�<
MNopq

rseftcuV��
�vwxyyz

{|}~���
��ef���yz

T9:����yz

���	��+yz{|}~���yz

T������ef�
Tt�T��~���yz

���� �C�C ���C�C�
���� �C�C
��C�C�

��	
��������
���������������

��

39
��

o�

���

�����

���

����[�� ¡¢���{z�
£¤�¥��¦�

§¨+©%-/+ª«¬��®¯
������°�T9:�±£
xy

k²³ªk²²´ µ¡¶·_�
ef¸£-/+�¹º�»>
��>¼���½¾

����[¿ÀÁ¡^_?` >Â
wÃZÄ�o�¡¶·_
�o��ÅÆ

�����

����o��ÇÈÉ¦��ÊË�
ÌÍÎÏÐtÑÒ�ÓÔ

�efX����������	��+
xy����ef��ÕÖ+4�

?×+	Ø ��®Ù�Ú��
��[xyÛÜ

���� �C�C���C�CÝ
���� �C�C���C�CÝ

��	
��������  !"#$������������



40“Oil crisis”

Progress of PV R&D in Japan

“New Sunshine Project” 
completed

“New Sunshine Project” 
started

1974

1980

2000

1993

Establishment of NEDO

Residential PV system technologies,  
basic grid connection equipment

Manufacturing technologies for mc-Si PV 
cells

Low cost mc-Si PV cells production technology
(Efficiency = 17.2%, 189 yen/W)

Thin-film Si PV cells (140 yen/W), CIS PV cells

PV cell production (Japan)

2004

2009 Roadmap “PV2030+” 
Roadmap “PV2030”

“Sunshine Project” started

P
ro

du
ct

io
n 

(M
W

)

Source : PVNews April 2009, May 2010, May 2011

Total  2,182MW
SHARP

Kyocera

Panasonic
(SANYO)

Mitsubishi EL

Kaneka
Solar  Frontier

Other

41

41

Features
1. High conversion efficiency          ( R&D: 23%, Products: 20.2% )
2. Excellent temperature coefficient 
                                ( Good power-generating performance in summer )
3. Suitable for thinner c-Si wafer
                                ( One of the solutions for the Si shortage problem )

Structure of a HIT solar cell

c-Si (CZ, n-type)  

TCO

Grid electrode 

HIT ( Heterojunction with Intrinsic Thin-Layer ) 

i-type a-Si
~ 0.01 µm

n-type a-Si: ~ 0.01 µm  

p-type a-Si: ~ 0.01 µm 

All processes < 200oC
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kurochans-net 

2011  5,306MW 

2011  4,914MW 

© kurochans-net 2012, Tokyo 
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