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Progress and Prospect of Flexible CIGS Solar Cells
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To meet all applications, CIGS solar cells fabricated with flexible substrate have more advantages
than any other type solar cells. It can easily combine rooftop, BIPV and others consumer electronic
products. Flexible substrate and encapsulation materials combine with Roll to Roll manufacturing
processes can be easily to achieve large area, low cost CIGS solar cell production. This paper
introduces the recent researches and companies of CIGS solar cell with flexible substrate in the
world.

FA#250/Key Words
PR EF I (Cu(In, Ga)Sey; CIGS) ~ BRIEKEZEE M (Flexible Solar Cells) ~ 51 (Light Weight)

* - EB BB EEH R TSl EIKEE
BENECHBERERRE  EMEFRZIIRER
BERITISARAED -

MR » FFZ MERKRBEM B =

5l

I

BEMNEXRBARETE2IREFEREIR
MR BEESSIRZAN—FALEMS

HARZEENINEERT AR P B
REMT - SR R T SRERAYED
PEETSY » (KRR RIEEAITIN 2 2= e
BRI ERL - AMER KRR
ISR ZMRENBER » T ENSMEE
mEABRW L EIL » EMELHIERR
SHIIRZ » 212010~201 1 FEIRAEISRZ R
BIANN KEZREEEREREREXNEHS

MRIERE  http://www.materialsnet.com.tw

B AN A ABRDT - 15 R 2 RERR
OEANNKBEMMEREEREY R » 5%
ANBEMOPV) ~ HHIHFE(CIGS) K IHE
S R2RIBUEEM(DSCO MR EMEMEE
EPIHYEEIAE (Perovskite) KB TP -
HRITERNABENHEZERDBOIE
BRIRWRKBEMZ T RS A
ERKNGE MRS » WHEBIESE

= [
E=on

129



2

TEMBFESS ==
e AR

130

2015/09 HBIHRE

BER BTN EZTBEEASRHE
FPNEGERIES - 52 - SEI5H
2B EREXGEMEBIPVEER
IPEMHEEXRINMIEET] - EmRERMISHE

CIGS K E MR/ Dl S5 (T
SERAGEMMEEEIER - RERISHNAE
BORKGEMZ— - E+FHK E~8 >
HERZME L BEWEAIREECIGSHE
RARBEM IR - FELISEHE
AE - BREZBNER SRR/ ERIME
T N SREEEESMRIM A B EX
%EM - FHIRCIGSEBSYIRINZEKREL »
{ECIGSIRINEREE 12 umZ= R EBEITIRUT
IT99% LA EHVBI RYCKRER » B ERER »
MR AR REME B RSV E SRS
HEEHEENEDR » SREURITENRGETE
E BROUREAXGELIESRIEME
A > SN TIBINER A - = Solar
Farm ~ Roof-top ~ BIPVR HEIMTE ST EMm »
fERES L EIRIBER CRIFIVEmEBIT
EX - -AREEBESK - BEE -2k
REWES - EmilEi - "5EHFE
FRIEZR BRI ITILERRVEEIRER °
E—TEEEEIE(Roll-to-Rol ) RFZ » 45
O EBERMFNER > A XKIIET
B o FTLA » 50 OF 2R BY PR RS 2R = [l A A& 4
BATENER CRBCIGS KB EMAY
BIZE - HERMEEN ELIEEHLFRERE
BUFCIGSAYREIR » W Global Solar ~ Solar-
ian ~ Ascent Solar * Flisom<F » DAEHZE B
IRRIZRBCIGSHIMR » UlMiaSolé ~
Midsummerss o JFEZEE D Printing &
*2{E B Nanosolar— Bl - BERHIFE
EHRHEFRIENERBEMNSES -

250

200

150

100 ~

50

Flexible CIGS Volume (MW)

2012 2013 2014 2015 2016 2017

Year

AE— RNECEEABEHESIEHR

BHEBHENE#E - @ —/RIDTechEx
FEHEIRMEIENERAGENESHS
2E - FEIENESRET R E%E
FEEREME RIERERXKEGEMES -

O EINCIGS KB E M FRIR UE A
REZENESEREDHERIEEOIE » &
CIGSKIZEMMERIER » BRITEEVTENR
FTIFERRERE  TEENEBER -
HRENREAZBEREZBUOESESR ~
P B AR F R R > FTLUEEME I A
% o BRI ZIATEXPTERAIICIGSER
MEIZRETBIESNEM =& Hybrid P1ZE
B - PIZBBEMEIEE - BE - EERE
B A FEEIER » BEHFRMAE - =
ERE ~ [HEMEENEZEEK CRIRUEE
EIREE » BEERKRCulnSe, BEENEERE
RIS EBIEE ~ 2058 ~ 3855 ~ TEEHEN
=—EERERE - EREEBEBESMT
EXNEMERPNEEATBRARENSTS
AR ITHRIFRISNRFEINERE N FE »
FEMAVMERTRE - 1SN - FRETEER
EEBENEREESREE AR IR
BErsRNRIVIRIE MEREIIRWNES -
BEBINES AR CIGSER 2 BB TN iH

MRHEFE  http://www.materialsnet.com.tw



$

Semyy LR
KB&M - g
RIS 2015/00

Solar Cell #1

Cell interconnect provided

Solar Cell #2 Solar Cell #3 / by UltraWire™. Applied just

like tape.
D

Current Path

» Low Resistance Collection Grid

» Redundant Wires Provide Distributed Interconnect between Cells
» No Solder Joints, Welding, or Screen Printing Required
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» Efficiency 17.4% *

*FF 0.77

¢ Jo 35.3 mA/cm?
* Voo 0.641V

* Voe 0.672V

Opportunities in Voc, FF

* Reduce Defect Density in CIGS
* Improve Junction
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Higher Light Gathering

* Increased Transmission
* Size Optimization
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Best Module Aperture Efficiency
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Cell | Voc (V) | Jsc (mA/cmz) F.F. (%) | Efficiency (%)
Cell 1 0.60 323 72 14.0
Cell 2 0.61 31.7 73 14.0
Cell 3 0.61 31.7 73 14.1
Cell 4 0.60 31.7 72 13.8
Cell 5 0.61 322 72 14.2
Cell 6 0.61 31.6 71 13.8
Cell 7 0.60 31.8 70 13.3
Cell 8 0.61 31.6 72 13.9
Cell 9 0.61 31.1 69 13.1
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