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MilliporeSigma in

the U.S. and Canada. Lab & Production Materials
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Materials (h20O05&%)
EiEIE
Gold evaporation slug (373184, 373168), wire (349305, 2657997 )
Silver evaporation slug (373249), paste/ink (735825, 901090%: &)
Carbon nanotube (791504, 791490%:Y)

Spiro-MeOTAD Solarpur® (902500)
Spiro-MeOTAD 99% (792071)
PTAA (702471)
PEDOT/PSS (739324, 900181, 739316%: &)
P3HT (445703)
NiO ink (921602)
Li-TFSI (544094, 919977)
Co(lll) Dopants FK102, FK209 (805254, 805203)
~_ROT 27 AE
Lead(ll) iodide (900168, 554359)
Methylammonium iodide (901434, 793493, 806390)
Formamidinium iodide (901436, 806048)
Methylammonium bromide (901435, 793507)
n-Butylammonium iodide (900817, 805874)

Perovskite quantum dots (900746, 900747, 900748, 905062)
. mwmmmss_
Titania paste (791555, 791539, 791547)

TiO, (718467, 637254, 700347)

ZnO (721077,921599)

PCBM (684449, 684430, 684457)

Sno, (901079, 901071)

C,, (572500)

Phen-NaDPO (913758)

L amwmmEs
Fluorine-doped tin oxide (FTO) coated glass slides (735140, 735175, 735205)
Indium tin oxide coated glass slide (578274, 7031927%:X)
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https://www.sigmaaldrich.com/JP/ja/product/aldrich/265799
https://www.sigmaaldrich.com/catalog/product/ALDRICH/373249
https://www.sigmaaldrich.com/JP/ja/product/aldrich/735825
https://www.sigmaaldrich.com/JP/ja/product/aldrich/901090
https://www.sigmaaldrich.com/JP/ja/product/aldrich/791504
https://www.sigmaaldrich.com/JP/ja/product/aldrich/791490
https://www.sigmaaldrich.com/catalog/product/ALDRICH/902500
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https://www.sigmaaldrich.com/catalog/product/ALDRICH/445703
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https://www.sigmaaldrich.com/catalog/product/ALDRICH/805203
https://www.sigmaaldrich.com/catalog/product/ALDRICH/900168
https://www.sigmaaldrich.com/JP/ja/product/aldrich/554359
https://www.sigmaaldrich.com/product/ALDRICH/901434
https://www.sigmaaldrich.com/product/ALDRICH/793493
https://www.sigmaaldrich.com/catalog/product/ALDRICH/806390
https://www.sigmaaldrich.com/JP/ja/product/aldrich/901436
https://www.sigmaaldrich.com/catalog/product/ALDRICH/806048
https://www.sigmaaldrich.com/catalog/product/ALDRICH/901435
https://www.sigmaaldrich.com/product/ALDRICH/793507
https://www.sigmaaldrich.com/catalog/product/ALDRICH/900817
https://www.sigmaaldrich.com/catalog/product/ALDRICH/805874
https://www.sigmaaldrich.com/catalog/product/ALDRICH/900746
https://www.sigmaaldrich.com/catalog/product/ALDRICH/900747
https://www.sigmaaldrich.com/catalog/product/ALDRICH/900748
https://www.sigmaaldrich.com/product/ALDRICH/905062
https://www.sigmaaldrich.com/catalog/product/ALDRICH/791555
https://www.sigmaaldrich.com/catalog/product/ALDRICH/791539
https://www.sigmaaldrich.com/catalog/product/ALDRICH/791547
https://www.sigmaaldrich.com/catalog/product/ALDRICH/718467
https://www.sigmaaldrich.com/catalog/product/ALDRICH/637254
https://www.sigmaaldrich.com/catalog/product/ALDRICH/700347
https://www.sigmaaldrich.com/catalog/product/ALDRICH/721077
https://www.sigmaaldrich.com/JP/ja/product/aldrich/921599
https://www.sigmaaldrich.com/JP/ja/product/aldrich/684449
https://www.sigmaaldrich.com/JP/ja/product/aldrich/684430
https://www.sigmaaldrich.com/JP/ja/product/aldrich/684457
https://www.sigmaaldrich.com/JP/ja/product/aldrich/901079
https://www.sigmaaldrich.com/JP/ja/product/aldrich/901071
https://www.sigmaaldrich.com/catalog/product/ALDRICH/572500
https://www.sigmaaldrich.com/catalog/product/ALDRICH/913758
https://www.sigmaaldrich.com/catalog/product/ALDRICH/735140
https://www.sigmaaldrich.com/catalog/product/ALDRICH/735175
https://www.sigmaaldrich.com/catalog/product/ALDRICH/735205
https://www.sigmaaldrich.com/JP/ja/product/aldrich/578274
https://www.sigmaaldrich.com/JP/ja/product/aldrich/703192
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Lead(Il) bromide, 99.999% trace metals basis

HhEOIES

398853-5G

Lead(ll) bromide, 98+%

211141-100G, 500G

Lead(ll) chloride, 99.999% trace metals basis

203572-10G, 50G

Lead(ll) chloride, AnhydroBeads™, 99.999%

449865-5G

Lead(ll) iodide, Anhydrobeads™, 99.999% trace metals basis

554359-5G

Lead(ll) iodide, 99.999% trace metals basis

203602-50G, 250G, 1KG

Tin(ll) iodide, Anhydrobeads™, 99.99% trace metals basis

409308-5G

Tin(ll) iodide, —10 mesh, 99.999% trace metals basis

466352-1G

Cesium bromide, Anhydrobeads™, 99.999% trace metals basis

429392-1G, 10G

Cesium chloride, Anhydrobeads™, 99.999% trace metals basis

449733-5G, 25G

Cesium iodide, Anhydrobeads™, 99.999% trace metals basis

429384-10G

Cesium iodide, 99.999% trace metals basis

203033-1G, 10G, 100G, 1KG

ROT A1 T L— R EhtE SRR
Sigma-Aldrich @ RETZ A4 ML —FHRIE DMF ICBSISERL. 1M OBHEBBTEHTIET,
EROUTRISERIBETH I, FO—T Ry Y ZNOFEEARBER FTRORSHBHBDET,

Hmt Hhans&ES
Lead(ll) acetate trihydrate, 99.999% trace metals basis, organic soluble for perovskites 915440-5G
Lead(ll) bromide, Anhydrobeads™, 99.999% trace metals basis, Perovskite grade 915696-5G
Lead(ll) chroride, Anhydrobeads™, 99.999% trace metals basis, Perovskite grade 914053-5G
Lead(ll) iodide, 99.999% trace metals basis, Perovskite grade 900168-5G
Tin(ll) iodide, Anhydrobeads™, 99.99% trace metals basis, Perovskite grade 913804-5G
Cesium bromide, Anhydrobeads™, 99.999% trace metals basis, Perovskite grade 915181-10G
Cesium chloride, Anhydrobeads™, 99.999% trace metals basis, Perovskite grade 914545-5G
Cesium iodide, Anhydrobeads™, 99.999% trace metals basis, Perovskite grade 914819-10G
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https://www.sigmaaldrich.com/catalog/product/ALDRICH/398853
https://www.sigmaaldrich.com/catalog/product/ALDRICH/211141
https://www.sigmaaldrich.com/JP/ja/product/aldrich/203572
https://www.sigmaaldrich.com/JP/ja/product/aldrich/449865
https://www.sigmaaldrich.com/catalog/product/ALDRICH/554359
https://www.sigmaaldrich.com/catalog/product/ALDRICH/203602
https://www.sigmaaldrich.com/catalog/product/ALDRICH/409308
https://www.sigmaaldrich.com/catalog/product/ALDRICH/466352
https://www.sigmaaldrich.com/catalog/product/ALDRICH/429392
https://www.sigmaaldrich.com/catalog/product/ALDRICH/449733
https://www.sigmaaldrich.com/catalog/product/ALDRICH/429384
https://www.sigmaaldrich.com/catalog/product/ALDRICH/203033
https://www.sigmaaldrich.com/product/ALDRICH/915440
https://www.sigmaaldrich.com/product/ALDRICH/915696
https://www.sigmaaldrich.com/product/ALDRICH/914053
https://www.sigmaaldrich.com/catalog/product/ALDRICH/900168
https://www.sigmaaldrich.com/catalog/product/ALDRICH/913804
https://www.sigmaaldrich.com/catalog/product/ALDRICH/915181
https://www.sigmaaldrich.com/catalog/product/ALDRICH/914545
https://www.sigmaaldrich.com/catalog/product/ALDRICH/914819
http://bit.ly/periodic-jp
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Bromide lodide
Butan.e»l,4—d|ammon|um NH. (CH.),NH, -2HBr 913081 Acetamidinium iodide CH,NH,NH,* I 805971
bromide 2Tl
Benzylammonium iodide C,H,CH,NH,*HI 806196
n-Butylammonium bromide CH,(CH,),NH,*HBr (n-BABr) 900817
N,N-Diethylethane-1,2- iilijtiijr;e_lA_dlammomum NH,(CH,),NH,-2HI 912824
diammonium bromide (CH,CH,),NH(CH,),NH, - 2HBr 912360
n-Butylammonium iodide CH,(CH,),NH,-HI (n-BAl) 805874
N,N-Diethylpropane-1,3-
i ) o (CH,CH,),NH(CH,).NH, +2HBr 912093 .
diammonium bromide 3T 232 N,N-Diethylethane-1,2-
dammenium iodide (CH,CH,),NH(CH,),NH, *2HI 912158
E;f:i'(ffpylammon'”m (CH,CHCH,),NH-HBr 912859 o | .
oriso-propylammonium (CH,CHCH,),NH-HI 912107
iodide 3 32
Dimethylammonium bromide  (CH,),NH-HBr 900872
Dimethylammonium iodide (CH,),NH-HI 805831
N,N-Dimethylethane-1,2-
; ; o CH.),NH(CH.),NH, *2HBr 912867 .
d b d ( 3/2 2/2'% 3 1 2.
fammonium bromide N,N-Dimethylpropane-1,3 (CH,),NH(CH,),NH, - 2HI 913340
diammonium iodide 32 732
Di-n-propylammonium
; H,CH,CH,),NH+-HB 12
bromide (CH,CH,CH,), r 912603 n-Dodecylammoniumiodide  CH,(CH,), ,NH,-HI 912581
n-Dodecylammonium bromide CH,(CH,), NH,-HBr 912875 Di-n-Propylammonium iodide ~ (CH,CH,CH,),NH-HI 912379
Ethane-1,2-diammonium Ethane-1,2-diammonium
bromide Et(NH,),Br, 900833 i Et(NH,),, 900852
;g:rg/lamldlmum bromide, NH,CH=NH* Br- (FABr) 900835 Ethylammonium iodide CH,CH,NH,-HI (EAI) 805823
Formamidinium iodide NH,CH=NH,* |- (FAI) 806048
, ormamidinium iodide, % NH.CH=NH.* I- (FAI) 901436
anhydrous 2 2
Guanidinium bromide, 98+%  (NH,),C* Br- (GABr) 900839
Guanidinium iodide, 99+% (NH,),C* I~ (GAI) 806056
Ereg‘;?j:’e'd'amm°”'“m NH,(CH,) NH, - 2HBr 913111 Commidiniom iodide. 99+
uanidinium iodide, o, (NH.).C*I- (GAI) 901450
anhydrous 23
n-Hexylammonium bromide CH,(CH,),NH,-HBr 912611
Hexane-1,6-diammonium
Imidazolium bromide C,H,N,*HBr 900821 iodide NH, (CH,)NH, - 2HI 913073
EI\a/IBcs;rylammon|um bromide, CH,NH, - HBr (MABY) 793507 n-Hexylammonium iodide CH,(CH,),NH,-HI 912344
Methylammonium iodide CH,NH,-HI (MAI) 806390
Me;thylammomum bromide, CH,NH, - HBr (MABr) 806498 —
98% Methylammonium iodide, 98% CH,NH,-HI (MAI) 793493
Methylammonium bromide, . Methylammonium iodide,
99+9%, anhydrous CH,NH, - HBr (MABr) 901435 99+06, anhydrous CH,NH, - HI (MAI) 901434
Morpholinium bromide Morpholine<HBr 912069 - i
p p i2()(I\jlli';sjt‘?yloxyethylammomum CH,OCH,CH,NH,* I 913324
n-Octylammonium bromide CH,(CH,),NH,-HBr (OABr) 912638
n-Octylammonium iodide CH,(CH,),NH,-HI (OAI) 913065
Phenethylammonium bromide C.,H,CH,CH,NH,* Br (PEABT) 900829
Phenethylammoniumiodide ~ C,H,CH,CH,NH," I- (PEAI) 805904
Phenylammonium iodide CeH NH,-HI 805912
n-Propylammonium iodide CH,CH,CH,NH,-HI 805858



https://www.sigmaaldrich.com/catalog/product/ALDRICH/913081
https://www.sigmaaldrich.com/catalog/product/ALDRICH/900817
https://www.sigmaaldrich.com/catalog/product/ALDRICH/912360
https://www.sigmaaldrich.com/catalog/product/ALDRICH/912093
https://www.sigmaaldrich.com/catalog/product/ALDRICH/912859
https://www.sigmaaldrich.com/catalog/product/ALDRICH/900872
https://www.sigmaaldrich.com/catalog/product/ALDRICH/912867
https://www.sigmaaldrich.com/catalog/product/ALDRICH/912603
https://www.sigmaaldrich.com/catalog/product/ALDRICH/912875
https://www.sigmaaldrich.com/catalog/product/ALDRICH/900833
https://www.sigmaaldrich.com/JP/ja/product/aldrich/900835
https://www.sigmaaldrich.com/JP/ja/product/aldrich/901437
https://www.sigmaaldrich.com/JP/ja/product/aldrich/900839
https://www.sigmaaldrich.com/catalog/product/ALDRICH/913111
https://www.sigmaaldrich.com/catalog/product/ALDRICH/912611
https://www.sigmaaldrich.com/catalog/product/ALDRICH/900821
https://www.sigmaaldrich.com/JP/ja/product/aldrich/793507
https://www.sigmaaldrich.com/JP/ja/product/aldrich/806498
https://www.sigmaaldrich.com/JP/ja/product/aldrich/901435
https://www.sigmaaldrich.com/product/ALDRICH/912069
https://www.sigmaaldrich.com/catalog/product/ALDRICH/912638
https://www.sigmaaldrich.com/catalog/product/ALDRICH/900829
https://www.sigmaaldrich.com/catalog/product/ALDRICH/805971
https://www.sigmaaldrich.com/catalog/product/ALDRICH/806196
https://www.sigmaaldrich.com/catalog/product/ALDRICH/912824
https://www.sigmaaldrich.com/catalog/product/ALDRICH/805874
https://www.sigmaaldrich.com/catalog/product/ALDRICH/912158
https://www.sigmaaldrich.com/catalog/product/ALDRICH/912107
https://www.sigmaaldrich.com/catalog/product/ALDRICH/805831
https://www.sigmaaldrich.com/catalog/product/ALDRICH/913340
https://www.sigmaaldrich.com/product/ALDRICH/912581
https://www.sigmaaldrich.com/product/ALDRICH/912379
https://www.sigmaaldrich.com/catalog/product/ALDRICH/900852
https://www.sigmaaldrich.com/catalog/product/ALDRICH/805823
https://www.sigmaaldrich.com/JP/ja/product/aldrich/806048
https://www.sigmaaldrich.com/JP/ja/product/aldrich/901436
https://www.sigmaaldrich.com/JP/ja/product/aldrich/806056
https://www.sigmaaldrich.com/JP/ja/product/aldrich/901450
https://www.sigmaaldrich.com/catalog/product/ALDRICH/913073
https://www.sigmaaldrich.com/catalog/product/ALDRICH/912344
https://www.sigmaaldrich.com/JP/ja/product/aldrich/806390
https://www.sigmaaldrich.com/JP/ja/product/aldrich/793493
https://www.sigmaaldrich.com/JP/ja/product/aldrich/901434
https://www.sigmaaldrich.com/catalog/product/ALDRICH/913324
https://www.sigmaaldrich.com/catalog/product/ALDRICH/913065
https://www.sigmaaldrich.com/catalog/product/ALDRICH/805904
https://www.sigmaaldrich.com/catalog/product/ALDRICH/805912
https://www.sigmaaldrich.com/catalog/product/ALDRICH/805858

IEFLEXAF
RROBELBRHEIBE—

SHT-263 Solarpur® Spiro-MeOTAD, 99% X591 X602
902500-500MG, 1G, 10G 792071-1G, 5G 904899-1G 906018-1G

© HyCO. / O~CH,
Meo—@n 0.0 NOOMe QN i/ \\/ NQ
MeoON 0.0 NOOMe aan
© © HaC~O e O-CH,4
OMe OMe
Si-OMeTPA 3 PTAA TFB POLY-TPD 4
913502-500MG 702471-100MG, 1G 901101-250MG, 1G 907065-1G

G @ LN o
QW el
. T0_orow C

HyC
_ %
0 O,
HsC CHs

References (1) Donggin Bi, et al., Nano Energy, 2016, 23, 138. (2)Bo Xu, et al., Energy Environ. Sci., 2016, 9, 873. (3) R. Xue, et. al., J. Mater. Chem. A, 2018, 6, 404.
(4) Lee HKH, etal., Sol. RRL 2019, 3, 1800207.

PEDOT/PSS
Sm% hansEs
Poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate), 1.3 wt % dispersion in H,0 483095-250G
Poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate), 3.0-4.0% in H,0, high-conductivity grade 655201-25G
Poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate), 0.8% in H,0, conductive inkjet ink 739316-25G
Poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate), high-conductivity grade 900181-100G
Poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate), 5.0 wt. %, conductive screen printable ink 768650-25G
Poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate), high-conductivity grade, 1.1% in H,0, surfactant-free 739332-100G
Poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate), 1.5% in H,0, high-conductivity grade, neutral pH 739324-100G
Poly(3,4-ethylenedioxythiophene)-poly(styrenesulfonate), dry re-dispersible pellets 768618-1G, 5G
Poly(3,4-ethylenedioxythiophene)-block-poly(ethylene glycol) solution, 1 wt % dispersion in nitromethane, contains
649805-25G
perchlorate as dopant
Poly(3,4-ethylenedioxythiophene), bis-poly(ethylene glycol), lauryl terminated, 0.8 wt. % (dispersion in propylene
X 736287-25G
carbonate), contains perchlorate as dopant
Poly(3,4-ethylenedioxythiophene), bis-poly(ethylene glycol), lauryl terminated, 0.7 wt. % (dispersion in nitromethane) 687316-25G
Poly(3,4-ethylenedioxythiophene), tetramethacrylate end-capped solution, 0.5 wt. % (dispersion in propylene carbonate),
. 649813-25G
contains p-toluenesulfonate as dopant
Poly(3,4-ethylenedioxythiophene), tetramethacrylate end-capped solution, 0.5 wt. % (dispersion in nitromethane), contains 649821-25G

p-toluenesulfonate as dopant



https://www.sigmaaldrich.com/JP/ja/product/aldrich/902500
https://www.sigmaaldrich.com/catalog/product/ALDRICH/792071
https://www.sigmaaldrich.com/catalog/product/ALDRICH/904899
https://www.sigmaaldrich.com/catalog/product/ALDRICH/906018
https://www.sigmaaldrich.com/catalog/product/ALDRICH/913502
https://www.sigmaaldrich.com/catalog/product/ALDRICH/702471
https://www.sigmaaldrich.com/catalog/product/ALDRICH/901101
https://www.sigmaaldrich.com/catalog/product/ALDRICH/907065
https://www.sigmaaldrich.com/JP/ja/product/aldrich/483095
https://www.sigmaaldrich.com/JP/ja/product/aldrich/655201
https://www.sigmaaldrich.com/JP/ja/product/aldrich/739316
https://www.sigmaaldrich.com/JP/ja/product/aldrich/900181
https://www.sigmaaldrich.com/JP/ja/product/aldrich/768650
https://www.sigmaaldrich.com/JP/ja/product/aldrich/739332
https://www.sigmaaldrich.com/JP/ja/product/aldrich/739324
https://www.sigmaaldrich.com/JP/ja/product/aldrich/768618
https://www.sigmaaldrich.com/JP/ja/product/aldrich/649805
https://www.sigmaaldrich.com/JP/ja/product/aldrich/736287
https://www.sigmaaldrich.com/JP/ja/product/aldrich/687316
https://www.sigmaaldrich.com/JP/ja/product/aldrich/649813
https://www.sigmaaldrich.com/JP/ja/product/aldrich/649821
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(eV) (cP)

Aluminum doped zinc oxide nanoparticle ink

Slot-die

2.2 Alcohols . . . N-21X 808237-10ML, 50ML
15 BRI -BEE Spin coating/Doctor blading
’ . R=LTOvF U IE . .
Mixture of Slot die/Inkjet
35 butanols Spin coating/Doctor blading N-21X-Flex 921564-10ML

Zinc oxide nanoparticle ink

Slot-die 793361-5ML, 25ML,
24 IPA Spin coating/Doctor blading N-10 50ML
4.3
Mixture of Slot-die/Inkjet
2.8 . : . N-10-Flex 921599-10ML
alcohols B EEE Spin coating /Doctor blading
. F=L7OvE JE .
Mixture of Slot-die
2.1 alcohols Spin coating/Doctor blading N-11 808253-10ML, S0ML
3.9
Mixture of Slot-die/Inkjet
3 alcohols Spin coating /Doctor blading N-11-Flex 921580-10ML
NiO nanoparticle ink solution
_ N Slot die
5.2 1.3 Ethanol R—ILEXE Spin coating/Doctor blading P-21 921602-10ML
Sn0, nanoparticle ink
_ 4 Mixture of EFIA BB Spin coating/Doctor blading N-30 901071-10ML, S0ML
35 butanols A=L7OvE> U@ Slot die, ink jet N-31 901079-10ML, 50ML
Helios AZO/ZnO /1%
=R HEE
(GY) (cP)
AZOF /1Y
. - Helios’ Ink
103 Alcohols Inkjet printing H-DZ01015 901065-25ML
3.6+ BEFEA-EEE
0.1 R=LT7OvF>IE Helios’ Ink
<4%£3 Alcohols Spin coating/Slot-die coating HFD?“SIO% 901092-25ML
Zn0F/ 129
. - Helios’ Ink
103 Alcohols Inkjet printing H-S701034 901091-25ML
4.0 % BEFIAN-BEE
0.1 R=LTOvEIE Helios’ Ink
<4%£3 Alcohols Spin coating/Slot-die coating ! 901081-25ML

H-5741029
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K=k

Sm% HhEOs&ES
CHs
FK 102 Co(ll) PF, salt, 98% 805238-5G “ H?%CHE
‘ / =
FK 102 Co(lll) PF salt, 98% 805254-5G C ) g o0 o
Coz* R - 2PFs <ﬁl\’l l Nq 3|k C/\‘S\/N\//SO\CF
FK 102 Co(Ill) TFSI salt, 98% 805203-5G / \ ° \003{ N ¥ 00 ¥
A~ \\N N
FK 209 Co(ll) TFSI salt, 98% 805386-5G o O T P T
oy D crits
FK 209 Co(lll) PF4 salt, 98% 805408-5G
FK 102 Co(ll) PF, salt FK 209 Co(lll) TFSI
FK 209 Co(lll) TFSI salt, 98% 805394-5G
Lithium bis(trifluoromethanesulfonyl)imide, 99.95% 544094-5G, 25G, 100G
Lithium bis(trifluoromethanesulfonyl)imide, 99.99% 919977-10G, 50G
4-tert-Butylpyridine, 98% 142379-25G, 100G
o___ s
HEt hEOJES
Platinum paste, screen printable (PT1 Platinum paste) 791512-20G
Silver conductive paste 735825-25G

Titania paste, transparent (18NR-T Titania Paste)

TR/ L TR—ZNERRL. LY A~ MEIC &> TXY K-S RF 2= TROERATRETT, 791547-106, 20G

Titania paste, active opaque (18NR-AO Titania Paste) 791555-5G, 20G

Titania paste, reflector (WER2-O, TiO, paste) 791539-5G, 20G

Reference (1) J. Burschka, N. Pellet, S.-J. Moon, R. Humphry-Baker, P. Gao, M. K. Nazeeruddin, and M. Gréatzel, “Sequential deposition as a route to
high-performance perovskite-sensitized solar cells.” Nature, 2013, 499, pp. 316.

4 I
2RFTERBIRANOT R AT MEEL

B IER] e B El

B[ ) RITROTRANA I, AE. FrEORERMEARD SBREBEHD TR THZZENRESN . DMF 7’:;2:“0)7@'&%“&%&:%
BB TARMIBICTEEZEFRTACEHFIRET T, BMAAF—R (LED) A TA4hRSUDRE3, KBEEM. L——°7%
CORREABEAIITONTVET,

EiEH SURHERTBE &I\/F#\"‘J?’

2D ROATRAA I BOET, 7I2oNOF7MEYOERICIGLTERTIHVWREAE—IFBITIEE/NREvy S
HERTY, 7.!‘7’I~II/7I~EI:77\T/\*(ZF=]HL:\ BH—MRME 2D ROTZA A1 MEROMEI ZEROR I TEDET,

KoEZEHEOR L
2D ROTRAA S TEELI-ARBR S IZ. 3D ROTZAATRELBLTESEESHF TORESIREINTVET %

(RNH,),(MeNH,)

1tZEX Hha0J%S B b Xan

R X n
(BA),Pbl, 910961 n=1 Bu [ 1
(BA),PbBr, 910953 n=1 Bu Br 1
(PEA),Pbl, 910937 n=1 PE [ 1
(PEA),PbBr, 910945 n=1 PE Br 1
(BA),(MA)Pb, I, 912816 n=2 Bu [ 2
(BA),(MA),Pb.l,; 912557 n=3 Bu [ 3
(BA),(MA),Pb,I,, 914363 n=4 Bu [ 4
(BA),(MA),Pb.] 912301 n=5 Bu [ 5

BA = n-butylammonium, PEA = 2-phenylethylammonium, MA = methylammonium, Bu = n-butyl, PE = 2-phenylethyl

References:
1) Dou, L. et al. Science 2015, 349, 1518. DOI: 10.1126/science.aac7660
2) Yuan, M. et al. Nat. Nanotechnol. 2016, 11,872. DOI: 10.1038/NNANO.2016.110
3) Shao, Y. et al. Nano Lett. 2017, 17,7330. DOI: 10.1021/acs.nanolett.7b02980
4) Cao, D. H. etal. J.Am. Chem. Soc. 2015, 137, 7843. DOI: 10.1021/jacs.5b03796
5) Raghavan, C. M. et al. Nano Lett. 2018, 18 (5), 3221. DOI: 10.1021/acs.nanolett.8b00990
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https://www.sigmaaldrich.com/catalog/product/ALDRICH/910961
https://www.sigmaaldrich.com/JP/ja/product/aldrich/910953
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EEREEEENR

FTOZREEMHEIR

HAZ(LXWXD) ZEE3E (%) KREHEH (Q/sq) haO0o&S
50 X 50 X 2.2 mm 80-82 7 735140-5EA

Fluorine doped tin oxide coated
glass slide, FTO, TEC' 7 100 X 100 X 2.3 mm 80-82 7 735159-5EA
300 X 300 X 2.2 mm 80-82 T 735167-1EA
50 X 50 X 3mm 80-82 8 T735175-5EA

Fluorine doped tin oxide coated
glass slide, FTO, TEC' 8 100 X 100 X 3 mm 80-82 8 735183-5EA
300 X 300 X 3.2mm 80-82 8 735191-1EA
50 X 50 X 3mm 83 10 735205-5EA

Fluorine doped tin oxide coated
glass slide, FTO, TEC* 10 100 X 100 X 3 mm 83 10 735213-5EA
300 X 300 X 3mm 83 10 735221-1EA
50 X 50 X 2.2 mm 82-85 13 T735248-5EA

Fluorine doped tin oxide coated

) X - -

glass slide, FTO, TEC" 15 100 X 100 X 2 mm 82-85 13 735256-5EA
300 X 300 X 2.3 mm 82-85 13 735264-1EA

*TEC Glass is a trademark of Pilkington

ITO:ZERREE I EIR

PETER
H#1Z (LXWXD) ITOREE (A)  FmEEH (Q/sq)  HEXR (%) HEOTES
Indium oxide coated PET, 10-PET, Slide 150x 150 0.2 mm — <10 _ 700177-5PAK
Indium tin oxide coated PET, ITO-PET. 1ftx1ftx5mil 1,000 60 >79 639303-1EA, 5EA
Sheet 1ftx1ftx7mil 1,000 60 — 749729-1EA, S5EA
*1mil=1/1000 inch=25.4 um (5 mil=0.127 mm, 7 mil=0.178 mm) 1ft=30.48 cm
HSZEWR
1 X (LXWXD) ITOEEE (A) FEER (Q/sq) BIBE (%) HhEO0J%&S
1,200-1,600 8-12 >83 578274-10PAK, 25PAK
o . 600-1,000 15-25 >78 636916-10PAK, 25PAK
Indium tin oxide coated glass slide,
75x25x 1.1 mm
rectangular, ITO
300-600 30-60 >84 636908-10PAK, 25PAK
150-300 70-100 >87 576352-10PAK, 25PAK
1,200-1,600 8-12 ~84 703192-10PAK
Indium tin oxide coated glass slide, 25x25x 1.1 mm 300-600 30-60 ~84 703184-10PAK
square, ITO
150-300 70-100 ~86 703176-10PAK
Indium tin oxide coated aluminosilicate 75x25x 1.1 mm 1,200-1,600 5-15 >85 576360-10PAK

glass slide
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ﬁ *%;% Hﬁ k Ix% %’5 Organic Solar Cell Efficiency Roadmap
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§1r
FF—+7ot752— g
w C Rscent
N 5 advancement
IE?L%JEE o due to NFAs
Eﬂﬂg%ﬁgtﬁ 0:||||I||||I||||I||||I||||I
2000 2005 2010 2015 2020 2025

Year

ERFERZEEBICAVEEREREARER L. EETRMICKIBENTEETHD. FE.
BETEEM VI LLS, XEAKBEBELTHFINTVES, HE, FI5—-LOT
2474 — (NFA : Non Fullerene Acceptor) "R IN/-:CE TRERDEERED FRF—
CDBEDOEICED. BRI 20%IE>TVET, NFAXTIS—LOT7oEF2—r &
LTRD&SHFImZERLETD,

o BURIHRMIC &SI B
© SRS TR X —BEOMBI- & STRBEOR L

o BUF A RHEEM

cBFEE. NURFryT, BRI BRIEOBHNES

Materials (h20O05&%)
BHE
Aluminum evaporation slug 99.999% trace metal basis (433705)
Calcium 99.99% trace metal basis (441872)
Silver evaporation slug, 99.99% trace metal basis (373249)

Zinc oxide ink (793361, 901091,901081, 808253)
Tin oxide ink (901079, 901071)
Al-doped ZnO nanoparticle ink (901065, 901092, 808237)
rFF—

PBDB-T-2Cl or PM7 (906352)
PBDB-T-2F or PM6 (906336)
PBDB-T-SF (906344)

J51(901058)

PBDB-T (901099)

PCPDTBT (754005)

PDBT-T1 (901097)

PTB7-Th (794333)
FI5—L2T7oETa—

Y6 (908509)

F-M (906972)

BT-CIC (906824)

COi8DFIC (906379)

IDT-2Br (910635)

ITIC-Cl (906387) ITIC-F (901423)
I5—=Lo7otTa—

Cq (572500, 379646, 483036) C,, (709476, 482994)
PC61BM (684457, 684449, 684430)
PC71BM (684465)

ICMA (753947) ICBA (753955)
IEFLEERE
PEDOT:PSS (900181, 739316, 739332, 739324)
Nickel oxide (203882, 774545, 921602)
EEREEHER
FTO coated glass slides (735167, 735140, 735159, 735175)
ITO coated glass slides (576360, 578274, 703192)
ITO coated plastic (700177, 749729, 639303)
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ET75—L>T7otTF42—(NFA)
Y6

Y6 I3, BEFARATZRVWTEFRMIEDRE L LAEN
VREryTERTHETSI—LOTIETEZ— (NFA) TT,
Y6 ZAWVIERARZBEMIZ. BESTNARELTIFIE
BlIcBWMERERZRLED

e Maximum PCE of >16% when paired with PM6 donor*

908509 Y6
_— U= BE
HI7S5—Lo70tT2—-8an—5
BT hans&s HOMO (eV) LUMO (eV) CASNo. Ref.#
ITIC 900799 -5.50 -3.89 1664293-06-4 3
ITIC-M — -5.58 -3.98 Isomers 4

2047352-80-5
2047352-83-8
2047352-86-1

ITIC-DM 900803 -5.45 3.29 2047352-92-9 4
ITIC-F 901423 -5.66 414 2097998-59-7 5

ITic-cl 906387 5.68 42 2253663-81-7 6

ITIC-Th - -5.66 -3.93 1889344-13-1 7 ITIC (900799): X; = Xo = H

IEICO 913006 532 3.95 2055812-53-6 8 1401 (00500 s G
IEICO-4Cl 913774 -5.56 423 2240998-88-1 9 T 2=, 2 =Me or =He, X =1
IEICO-4F 914029 -5.49 419 2089044-02-8 10

FBR 900854 -5.61 4.02 1644381952 11

EH-IDTBR 900853 -5.58 -3.90 2102510-60-9 12

O-IDTBR 900810 551 -3.88 2077945914 12

IDT-2Br 910635 552 -3.69 2042521913 13

N2200 - 5.61 4.02 1100243-40-0 14

Ys 912751 555 3.87 2304444480 15

Y6 908509 5.65 4.10 2304444-49-1 16,42

IEICO (913006): X =H

IEICO-4F (914029): X = F
v7 913251 -5.68 3.63 2414918-253 17 oot e

TPDI-Hex - -5.80 -3.70 2011757-24-5 18
SF-PDI - -5.90 -3.80 1643842-69-6 19
PDI-DPP-PDI 901143 -5.30 -3.70 2083628-79-7 20
di-PDI 900774 -5.81 -3.75 1609131-78-3 21
BBL 667846 -5.90 -4.00 34398-57-7 —
PTCDA P11255 -6.80 -4.70 128-69-8 — \ 0 Calo
nPDI - -5.80 -3.70 2011757-22-3 18
F-M 906972 -5.42 -3.70 2239303-91-2 22

COi8DFIC 906379 -5.50 -3.88 2184266-44-0 23 Ve (900000 X F

Y7 (913251): X = Cl
BT-CIC 906824 -5.50 -4.10 2197167-51-2 24

References:

(1) Energy Environ. Sci. 2019, 12, 3328-3337. (2) Sci. China Chem. 2020, 63, 325-330. (3) Adv. Mater. 2016, 28, 4734-4739. (4) Adv. Mater. 2016, 28, 9423-9429.
(5) J. Am. Chem. Soc. 2017, 139, 21, 7148-7151. (6) Adv. Mater. 2018, 30, 1800613. (7) J. Am. Chem. Soc. 2016, 138, 14, 4955-4961. (8) Adv. Mater. 2016, 28, 8283~
8287. (9) Adv. Mater. 2017, 29, 1703080. (10) Angew. Chem. Int. Ed. 2017, 56, 3045-3049. (11) J. Am. Chem. Soc. 2015, 137, 2, 898-904. (12) Nat. Commun. 2016,
7,11585. (13) Adv. Mater. 2017, 29, 1605216. (14) Adv. Mater. 2016, 28, 1884-1890. (15) Adv. Mater. 2019, 31, 1807577. (16) Joule 3,1140-11. (17) Adv. Mater.
2021, 33,2007231. (18) Chem. Mater. 2016, 28, 19, 7098-7109. (19) Nat. Energy 2016, 1, 16089. (20) Chem. Mater. 2017, 29, 3,1309-1314. (21) Adv. Mater. 2014,
26,5708-5714. (22) Adv. Mater. 2018, 30, 1707508. (23) Adv. Mater. 2019, 31, 1804790. (24) J. Am. Chem. Soc. 2017, 139, 47, 17114-17119. (25) Adv. Mater. 2018,
30,1703973. (26) Adv. Mater. 2015, 27, 4655-4660. (27) Adv. Mater. 2018, 30, 1800868. (28) J. Am. Chem. Soc. 2016, 138, 13, 4657-4664. (29) Macromolecules
2012, 45, 24,9611-9617. (30) J. Am. Chem. Soc. 2010, 132, 22, 7595-7597. (31) Angew. Chem. Int. Ed. 2011, 50, 9697-9702. (32) Macromolecules 2010, 43, 17,
6936-6938. (33) Adv. Mater. 2007, 19, 2295-2300. (34) Adv. Mater. 2015, 27,2938-2944. (35) Macromolecules 2007, 40, 21, 7425-7428. (36) ACS Appl. Mater.
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I\,gl%%ﬁ? Fj-—

Sm HhEOJES HOMO (eV) LUMO (eV) CAS No. Ref. #

Wide-bandgap polymeric donors

PBDTS-TDZ 901871 -5.39 -2.80 2260723-78-0 25
PBDB-T-SF 906344 -5.40 -3.60 - 5
PBDB-T-2F (PM6) 906336 -5.50 -3.60 1802013-83-7  26,42,43
PBDB-T-2Cl (PMT) 906352 -5.52 -3.57 2239295-71-5 27,42
J6l - -5.22 -3.21 1887136-03-9 28
J51 901058 -5.29 -3.30 1393529-03-7 14
PBDB-T 901099 -5.28 -3.48 1415929-80-4 29
PBDT-TPD - -5.48 -3.64 1231160-89-6 30
PBDTTT-C-T 901067 -5.11 -3.25 1393932-53-0 31
PBTTPD - -5.56 -3.10 1240372-42-2 32
PCDTBT - -5.50 -3.60 958261-50-2 33
PDBT-T1 901097 -5.36 -3.43 1701403-91-9 34
PFO-DBT 754013 -5.40 -3.53 782469-77-6 —

541443 -5.30 -3.00 138184-36-8 —
MEH-PPV

541435 -5.30 -3.00 138184-36-8 —
PQT-12 906921 -5.24 -2.97 827343-06-6 35
MDMO-PPV - -5.40 -3.20 177716-59-5 —

Medium and narrow-bandgap polymeric donors

PBDTTT-CF - -5.22 -3.45 1379592-65-0 36
PffBT4T-20D - -5.34 -3.69 1644164-62-4 37
PffBT4T-C9C13 - -5.34 -3.69 2001095-79-8 38
PTB7-Th 794333 -5.38 -3.81 1469791-66-9 39
P30T 682799 -5.25 -3.55 104934-51-2 —
PCPDTBT 754005 -5.30 -3.55 920515-34-0 40
PTB7 772410 -5.15 -3.31 1266549-31-8 41
P3DDT - -5.29 -3.55 137191-59-4 —

CgHi7
PM6 (906336): X J51 (901058)
PM7 (906352): X

PDBT-T1 (901097)

PffBT4T-C9C13 PTB7-Th (794333) PCDTBT (754005)


https://www.sigmaaldrich.com/catalog/product/ALDRICH/901871
https://www.sigmaaldrich.com/catalog/product/ALDRICH/906344
https://www.sigmaaldrich.com/catalog/product/ALDRICH/906336
https://www.sigmaaldrich.com/catalog/product/ALDRICH/906352
https://www.sigmaaldrich.com/catalog/product/ALDRICH/901058
https://www.sigmaaldrich.com/catalog/product/ALDRICH/901099
https://www.sigmaaldrich.com/catalog/product/ALDRICH/901067
https://www.sigmaaldrich.com/catalog/product/ALDRICH/901097
https://www.sigmaaldrich.com/catalog/product/ALDRICH/754013
https://www.sigmaaldrich.com/catalog/product/ALDRICH/541443
https://www.sigmaaldrich.com/catalog/product/ALDRICH/541435
https://www.sigmaaldrich.com/catalog/product/ALDRICH/906921
https://www.sigmaaldrich.com/catalog/product/ALDRICH/794333
https://www.sigmaaldrich.com/catalog/product/ALDRICH/682799
https://www.sigmaaldrich.com/catalog/product/ALDRICH/754005
https://www.sigmaaldrich.com/catalog/product/ALDRICH/772410

Sigma-Aldrich.
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