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Fabrication of high quality chalcopyrite thin-film on flexible
substrate and application to solar cells

MINEMOTO TAKASHI
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CulnSe, CIS
CIS
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CulnSe, (CIS) thin-films, which is expected as high-efficiency solar cells, were
fabricated on flexible substrates. The composition and rapid thermal anneal realized
large crystal grains on polyimide substrate which does not have enough thermal tolerance.
Also, another approach of lift-off process which transfers thin-films to alternative
substrates was developed and working device was successfully fabricated.

2008 2,300,000 690,000 2,990,000
2009 1,100,000 330,000 1,430,000
3,400,000 1,020,000 4,420,000
Si
CulnSe, CIS

200um Si CIS



Si
2um
CIS
Pl
CIS
500
CIS
Pl
CIS
€Y
1
1
3
Cu/In
Cu/In 0.9
2
3
500
450
Cu/In
Cu/In 0.9
X
XRD ,

100

mm

CIS

CIS

350 2

450
PI

1.1

Cu-rich
50 /

1.1

EDS ,X
SEM

) CIS
3 CIS
Mo
SLG CIS [
Cu(lIn,Ga)Se,(CIGS)] CIGS
Mo
Pl
CIGS Pl CIGS
CdS zn0 IT0
Substrate o
Temperature o stoichiometry
|
10 /min frieh l‘g'ih_in-fich
450 °C o
350°C
3rd
1%stage | 2™ stage
Room In,Se Cu,Se stage Se
In,Se
Temperature
Deposition Time @.u)
1
Substrate stoichiometry
Temperature4 10 /min |
ggié;ag.e In-rich| Cu-rich  In-rich
500 °C min «— ‘:—> +\:
450 °C
350 °C
3rd
15tstage ; 2" stage stage
Room In,Se Cu,Se g Se
Temperature — - In.Se
Deposition Timea(u)
2
Polyimide
Conductive epoxy
Mo §> Mo
SLG SLG
1. CIGS 2. Mo
550°C Pl
Polyimide Polyimide
Conductive epoxy Conductive epoxy
—]
", I
= @ 1T tensiteT
Zn0 ensile
ITO Mo
Al SLG
4. 3.PI
(~100N/cm?)
3 CIS



€y
EDS Cu/In
1.0>(Cu/In)>0.85 In-rich
Se/(Cu+ln)
1.0
XRD CIS
4 CIS Mo
112
0.180°
0.163°
CIS
SEM 5
SEM CIs
CIS
SEM
CIS
1.0um
CIS 1.5um
z
5]
SR -
& S
E % § ==
3 & = f ‘ 8 -
i I= © qﬁ BEEE
| SEEE |
70 30

2 -] (dn gr(.n)

CIS

SLG
) CIS
6 CIGS
PI CIGS
CIGS - 7
SLG
7
1
‘]SC
2/3
8 EQE
CIGS
VOC
np
FF
Rs
Eff.
1/2 CIGS
CIS

5 CIS SEM



40 1 P ~

o SLG //,

E 0 e PI Y

‘5 —Standard |/ -1
.g 0 /’,",,

[a) /-

= z”

i) R— B

s T2

O

-40 : : :
-0.2 0.0 0.2 0.4 0.6 0.8
Voltage (V)
7 CIGS -
1
I, V., FF Eff. Rs
(mA/cm?) V) | (%) (%) (Qcm?)
Ref 36.6 0.382 | 58.0| 8.1 0.8
SLG| 234 0.367 | 404 35 .
High
Pl 20.8 0.498 | 383 4.0

EQE

~— Standard
400 600 800 1000 1200 1400
Wavelength(nm)
8 CIGS
EQE
2

fabrication, Japanese
Applied Physics (
012301-1-4.

Journal of
), 49 (2010)

(Zn,Mg)0/Cu(In,Ga)Se, , 56

,2010 3 18 ,
T. Minemoto, Lift-off process for
Cu(InGa)Se, thin-film and solar cells, 1st
Taiwan-Japan Joint Workshop on PV, 2009
11 26 , ITRI
T. Minemoto, T. Anegawa, S. Osada, H.
Takakura, Lift-off process for flexible
Cu(InGa)Se, solar cells, 2009
International Conference on Solid State
Devices and Materials, 2009 10 9

Cu(lIn,Ga)Se,
, 2009

7 2 .

T. Minemoto, T. Anegawa, S. Osada, H.
Takakura, Layer transfer of Cu(ln,Ga)Se,
thin-film to alternative substrate and
application to solar cells, 34th IEEE
Photovoltaic Specialists Conference, 2009

6 11 , Philadelphia

http://www._ritsumei.ac.jp/se/re/takakur
alab/

o
MINEMOTO TAKASHI

80373091

T. Minemoto, Y. Abe, T. Anegawa, S.

Osada, H. Takakura, Lift-off process

for flexible Cu(InGa)Se, solar cells,

Japanese Journal of Applied Physics

( ), (2010)

T. Minemoto, T. Anegawa, S. Osada, H.
Takakura, Layer
Cu(In,Ga)Se, thin film and solar cell

transfer of




