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Development of high efficiency solar cells with low-loss CNT-metal junctions and
vertically aligned CNTs
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In this study, | proposed the method that can control the diameter distribution
of vertically aligned CNTs by using Ink-jet printing of metal nanoparticle catalyst. In addition, the
end-contacted structure, which can form CNTs and metal electrodes with good electrical connections, has
been developed. The CNT-Si heterojunction solar cells have been fabricated with this end-contacted
structure. The electrical measurements were performed for the characterization of this devices. These
results show the photovoltaic behaviors of the new solar cell with the end-contacted structures and the
possibility of making CNT-Si solar cells with better power conversion efficiency.



CO2
Si
13 18
Si
Si
Si
Si
CNT
CNT
CNT
CNT
CNT
CNT
Si
CNT
CNT-Si
n-Si
CVvD
CNT p-CNT/n-Si
8
CNT-Si
(1)CNT/
CNT
(2)CNT-Si
(3)CNT-CNT
CNT-Si
3
CNT -CNT

CNT-Si

CNT

CNT
CNT
CNT
CNT
2
CNT-Si
@
CNT
Si
@
CNT
CNT
CNT
CNT
CNT
(3) CNT
CNT



(4) CNT-Si
CNT CNT-Si
@
CNT
CNT
3 Co/Mo
Co
Fe/Mo
Fig.1
CNT
CNT
174.1

(a) (b)
Fig.1
CVvD
(& Co/Mo
(b)Co

CNT

Fig.2
G
D G/D 8
9 CNT
G
CNT CNT
G
!
4
D
1200 1400 1600 1800
[om 4]
Fig.2 CNT
Si0,
Co/Mo
CVD
CNT
Fig.3

Fig.3 Co/Mo
CNT
@
CNT
CvD CNT
Co/Mo Co
1nm Co Co 4nm



CNT ®)
CNT VD
Si
10Pa
Ar/H, H, 3%
900
1 10min
kPa
Ar/H,
CVD
CNT
Fig.4 2
Co
2 Co
CNT
RBM
CNT
Fig.4 2
Co 2
CNT
CNT
AV
=
<
o
",
w
200 250 300 350 400
S TMem-1]
X2
\'4
/\
3 /) :
3 P g
i
#®
200 250 300 350 400
52 Y TR em-1]
Fig.4
CNT
Inm 4nm

1nm

CNT
CNT
CNT
CNT
CNT
CNT
CNT
CNT
HfO, ALD
HfO,
CNT
CNT
Au/Ti EB
CNT
(4) CNT-Si
CNT CNT-Si
CNT-Si
Smmx 5mm
1kW/m?
CNT
CNT
CNT-
CNT-Si
CNT




CNT
®)
CNT-Si
CNT
CNT
CNT
CNT-Si
CNT  Si
Si
FeMo
CNT
-TUT
27 12 13
1JP
CoMo
CNT CVD
27 3 11
FeMo
ALD-A1203
27 1 9
CNT
27
1 9
CNT
-TUT

26

12 23

SW-CNT
~TuT
26 12 23
CNT
9 17
CNT-Si
-TuT
25 12 22

o
NAKAMURA  MOTONORI
50435963

@

®

Co

26



