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#H RUIRAFIV NUZ(UVI1IFRL) NUZ(UVI1IIHBD)
(um) 125 50-70
web (mm) 100/152/305/510 152/305/510 152/305/510
@550nm( ) >65 )yl >65 ¢ > 58 )
@1000nm( ) 40-50 40-50 40-50
@550nm( ) > 85 - -
@1000nm( ) > 85 - -
( O) 50-100(PEDOT  PSS); < 30(Ag )
( Ot) 0.5-0.6 - -
OTR(cm °m*day ™) - 0.01 0.01
WVTR(gm “day ™) - 0.04 0.04
N9=> (ANS1D) 3 mm 4 mm 10 mm 13 mm 13 mm
No No Yes No Yes
No No No No Yes
16 16 8 16 16
(mm) 1 1 2 2 2
Web  (mm) 100 152 152 305 305
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Voc(V) Jsc(mA/cm?2) FF(%) PCE(%)
Pl-1 0.55 6 55 15-2
Pl-2 0.7 6 50 2-3
PI-3 0.8 8 50 3-4
Pl-4 0.75 9 60 4-5
Zn0O
Doped ZnO Doped ZnO | Zn0O(2.8 % w/v Zn0O(5.6 % wiv) Zn0O
Water Methanol Acetone/IPA Acetone/IPA Alcohol
X X O (@] X
X X O (@) X
g/l) - - 2.8 5.6 -
20 1.7-1.8 0.45-0.50 <0.3(1.9) <0.3(1.9) 27-30
mPas)
@
100@10 100@10 50@10 100@10 100@10
(M@ pm) @ @ @ @ @
7-12 7-10 7-12 7-12 10-20
gm
R2R ~ web 1-20 2-60 0.2-60 0.2-60 5-60
m/min
80-140 20 20(20 -70) 20(20 -70) 50-80
120-140 120-140 120-140 120-140 120-140
5-10 5-10 0-2 0-2 2-4
ITO(OPV) ITO(OPV) ETL(OPV/ ETL(OPV/ ETL
ETL ETL Perovskite Perovskite (OPV
X X O (@) X
to (S2S
to (R2R
: : (+) (+) :
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Helios’ | - rOkV
Bright " Ink - OLED
Smart’ Ink -

RO mQ/sq/ 25um

1.5
<2
Hel i os’ I n & Ag <1.7
<1.7
<1.7

eV

40+0.1
40+0.1
40+0.1
3.6+0.1
3.6+0.1
3.6+0.1

Hel i os’ I n Zn0O

RO mQ/sq/ 25um

15
<2
Bright’ Il n & Ag <1.7
<1.7
<2.5

eV

40+0.1
Zn0O 40+0.1
40+0.1
3.6+0.1
AZO 3.6+0.1
3.6+0.1

Bright’ I n

RO mQ/sq/ 25um

15
<2
Smart’ I n Ag <l1l.7
<1.7
<1.7
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1- /5~30nm 3~50m2 Transparent conductive films
10(4)~10(5) Sm - 1 Oon pc;lylmlge st;bstrate
- l’- 7‘I
10(1)~10(3) Q/ sq “‘ ' |
‘ . l |
2. ‘. - ’ l—__J > /.
5~30nm On glass substrate
3~5cm2
10(3)~10(4) Sm-1
10(2)~10(4) Q/ sq &
HIO=S /7S &
HmI1orvI
Purity Size Layers Thickness |Dimensions
Graphene Oxide Gel >99wt% - <3 0.55-1.2nm |0.5-3.0y m
Reduced Graphene Oxide 99wit% 300-800nm - 0.7-1.2nm -
Single Layer Graphene Oxide 99wit% 1-20pum - 0.7-1.2nm -
Graphene Nanoplatelets 97% - - 8-15nm >2 4 m
)
Transparency | Coverage | Thickness Sheet Resistance
Trilayer Graphene Film on Si -SiO2 0 0 580 = 50
— 10mm X 10mm >97% >95% 0.345nm Ohms/ sg(lcm x 1cm)
Monolayer Graphene 0 0 580 = 50
Film PET-4 >97% >95% 0.345nm Ohms/ sg(1cm x 1cm)
Monolayer Graphene 0 0 370+ 10
FimonQuartz 4" waf er >97% >95% 0.345nm Ohms/ sg(lcm x 1cm)
Monolayer Graphene 0 0 580+ 50
Filmon Si-SI02-4 “ r owaferd >97% >95% 0.345nm Ohms/ sg(lcm x 1cm)
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V, =0.630V
J, =129 mA/cm?
FF=0.62

PCE=5% (4.997)

$=7.5mm?
AM1.5 @ 100 mW/cm?

Current density (mA/cm2)

R,=67
R, = 881"

P3HT ; PCBM (1:1)
P3HT: Solaris M,, = 60 kDa

PCBM: Solaris 99.5 %
0DCB (10mg,10mg /ml)
Voltage (V) Recuit 150°C, 20min

K}¢ N

bis(phenyl) -
benzidine

P3HT PEN-B-diiodine salt
C H Poly(3 -hexylthiophe Poly[(9,9 -di(9,9 -
6" 13 ne) -regio -regular di(3,3 '-N,N'-
trimethyl -
\ﬁ / \ S MW 50 -70 KDa ammonium)propy!
fluorenyl -2,7 -diyl) -
\ / S \ / n alt-co-(1,4-
& i henylene )] diiodide
Cabia C.H HgC-N*CHg  HaG-NCHy phenylene )]
6713 CHg CHg
MW 25-50 KDa
Poly-TPD PCPDTBT
Poly[N,N' -bis(4- 2 Poly[2,6 -(4,4 -bis-
butylphenyl )-N,N'- f (2 -ethlhexyl) -4H-

cyclopenta[2,1 -

Sh /K/ b;3,4 -b'] dithiop
— hene)-alt-4,7

MW 50-80 KDa

MW 100-150 KDa = ’ N‘S~N (2,1,3 -benzot
CaHg CaHg N {\ \ ~ hiadiazole )]
s s\ M- MW 15-25 KDa
PFOTBT TFB
Poly[2,7 -(9,9 -di- Poly[( 9,9 -
octyl -fluorene - dioctylfluorenyl -
CaHiz CoHrr alt-4,7 -bis O O O N©+ 2,7 -diyl) -co-(4,4' -
d@ Q {} (thiophen -2y . (N-(diphenyla
benzo-2,1,3 - mine )] -butylp
\_7 {j}/ thiadiazole )] Coi7™ Cafhz henyl ))
C4H9

MW 100-250 KDa
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Solaronix
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Ti-Nanoxide

Dye Solar Cell
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Ruthenizer N3 N719 N749 Z907
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Platisol
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3 SoLARONI
FHAZFNR—-Ab
Ti-Nanoxide T300/SC 15-20nm 4.5%wt
Ti-Nanoxide T600/SC 15-20nm 7%wt
Ti-Nanoxide T/SP 15-20nm 18%wit
Ti-Nanoxide T 15-20nm 11%wit
Ti-Nanoxide T-L 15-20nm 11%wit
R E
Ruthenizer 535 -bis TBA 1188.6g/mol CeoHo OgN:S,RU
Ruthenizer 520 -DN(Z907) 903g/mol CsoH:,0,N:S,Ru
Ruthenizer 620 -1H3TBA(N749) 1364.7g/mol CaoH;170sNgSRU
Chenodeoxycholic Acid 392.57g/mol C,,H,00,
CHy 2 ° OH
HyC ﬂ. 3
lodolyte AN -50
lodolyte PN-50 50mM
/
lodolyte Z-50 3-
lodolyte HI-30 30mM
TSFFR=-Ab
Platisol T
Platisol T/SP
T . —w Without With
5 \\ Voo 726 MV Voo 735 mV
t. \ Jes 5.6 mA/cm Js 17.30 mA/cm?
2 \\\ FF 0.04 FF 0.69
; A Eff. 0 Eff. 8.7 %
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