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Dongguan VOLT-AMP Optoelectronic Technology Co., Ltd.,

founded in 2019 and located in Songshan Lake international
innovation and entrepreneurship community, Dongguan City,
Guangdong Province, is a high-tech enterprise committed to
developing specialized organic optoelectronic functional

material systems with independent property rights.
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Covering a total area of more than 5500 n¥', our company has
chemical laboratories, material testing laboratories, clean
rooms, multiple material processing and forming process lines
and other supporting facilities. It can customize, develop,
design and synthesize new materials for customers, and

provide material verification services.

AR Members

= 2022 F 12 Ay, HAWHEET 60 2RI, HphhERZE
it KIFE. ERNEERATR 20 RA.

As of December 2022, our company has more than 60
employees. Over 20 of them are technical experts, including
academicians of Chinese Academy of Sciences, Yangtze River

Scholars and Distinguished Young Scholars.
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In 2021, we were recognized as a national high-tech enterprise
and a technology-based small and medium-sized enterprise.
In 2022, our technical team has successfully synthesized
PF8Cz, a new high-performance hole transport material.

In 2022, our company ranked No.1 in the final of Songshan
Lake Innovation and Entrepreneurship Competition, which
could bring an angel investment of up to 6 million yuan.

In 2022, we completed nearly 100 million yuan of pre-A
financing led by Shunxi venture capital fund under Beijing state

owned Capital Operation Management Co., Ltd.
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OLED MATERIALS &5t

| OLED ###4
OLED #¥AHiRE, MERSIUHR, KRB, BRl
AREHBETTREFT—ANEE B MR RAEHRS
B—REIF RS, BERIGRIIRTERI SR,
0001 | PAC EkH#1
2-(4-(10-(3-(9H-carbazol-9-yl)phenyl)anthracen-9-
yl)phenyl)-1-phenyl-1H-phenanthro[9,10-d]imidazole
CAS 2414547-46-7
Grade >99.5%, Sublimed

3o,

0002 | PAIDO E&5¢#244
5-(10-(4-(1-phenyl-1H-phenanthro[9,10-d]imidazol-2-
yl)phenyl)anthracen-9-yl)-2,3-dihydro-1H-inden-1-one
CAS 1398384-47-8

Grade >99%, Sublimed

3o

0003 | Bt
2-(4-(10-([1,1":3",1"-terphenyl]-5'-yl)anthracen-9-yl)phenyl)-
1-phenyl-1H-phenanthro[9,10-d]imidazole

CAS 2639255-13-1

Grade >99%, Sublimed

0004 | TPA-PPI E55¢H24
N,N-diphenyl-4'-(1-phenyl-1H-phenanthro[9,10-d]imidazol-
2-yl)-[1,1'-biphenyl]-4-amine

CAS 1398384-47-8

Grade >99%, Sublimed

oY o
NN@

FRERIZHREE, ESHETERER, www.volt-amp.cn, TEL/#{E: 18802601190, QQ: 366604016
We provide custom synthesis tailored to customers’ specific needs in research and study. E-mail: market@volt-amp.cn
Our products are used for testing and research purpose; they are not guaranteed in patent contention by customer use.

0005 | PPIPBO HE¥¢#t%l
2-(4'-(1-phenyl-1H-phenanthro[9,10-d]imidazol-2-yl)-[1,1'-
biphenyl]-4-yl)benzo[d]oxazole
Reference  Adv. Optical Mater. 2023, 11, 2202947.
EF PPIPBO FHBZIEEYE OLED 234HI%
AIMEFHE (EQE) BiX 12.0%.
Grade >99.7%, Sublimed

SIVIM31VIN d310

f;o

0006 | TPAARnPI
N,N-diphenyl-4-(10-(4-(1-phenyl-1H-phenanthro[9,10-
d]imidazol-2-yl)phenyl)anthracen-9-yl)aniline

Grade >99%, Sublimed

Yoo o
SO0l

0007 | tBUPCAPICN E&E5¢hAEl
4-(2-(4-(10-(4-(3,6-di-tert-butyl-9H-carbazol-9-
yl)phenyl)anthracen-9-yl)phenyl)-1H-phenanthro[9,10-
d]imidazol-1-yl)benzonitrile

Reference CCS Chem. 2021, 3, 2557-2568
Grade >99%, Sublimed

CN

sHofeq

0008 | B
10-(4-(10-([1,1":3',1"-terphenyl]-5'-yl)anthracen-9-
yl)phenyl)-9-phenyl-9H-pyreno[4,5-d]imidazole
Grade >99%, Sublimed



http://www.volt-amp.cn/

OLED MATERIALS &5t

0009 I Pypo
10-(4'-phenoxy-[1,1'-biphenyl]-4-yl)-9-phenyl-9H-
pyreno[4,5-d]imidazole

Reference https://doi.org/10.1016/j.cej.2023.145867.
Grade >99%, Sublimed

oo 00y
U5
0010 | QA-PF B55¢#A%1
7-(4-fluorophenyl)quinolino[3,2,1-de]acridine-5,9-dione
CAS 2622773-09-3
Grade >99%, Sublimed
O~
)
W

0011 | CPPCN E¥##t
4-(6-(4-(9H-carbazol-9-yl)phenyl)-3a',9-dihydropyren-1-
yl)benzonitrile

Reference  Adv. Optical Mater. 2023, 11, 2202217.

Grade >99%, Sublimed

:N O

7 Oa
0012 | CAT

9-(4-(10-(4-(1,5-diphenyl-1H-1,2,4-triazol-3-
yl)phenyl)anthracen-9-yl)phenyl)-9H-carbazole

Grade >99%, Sublimed

O~ )OO~
v W, b
0013 | 3CzAnBzt HE¥H1#

4-(10-(9-phenyl-9H-carbazol-3-yl)anthracen-9-
yl)benzonitrile

Reference J. Mater. Chem. C, 2019,7, 1014-1021
Grade >99%, Sublimed

Qo yon
oRY,

FRERIZHREE, ESHETERER, www.volt-amp.cn, TEL/#{E: 18802601190, QQ: 366604016
We provide custom synthesis tailored to customers’ specific needs in research and study. E-mail: market@volt-amp.cn
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0014 | 2MCZ-CNMCz
4-(9,9"-diphenyl-9H,9'H,9"H-[3,2":7',3"-tercarbazol]-9'-yl)-3- O
methylbenzonitrile -
Reference  Adv. Optical Mater. 2021, 9, 2001845. g
Grade >99%, Sublimed
o =
=
AL >
® $ ”
0015 | BSB4;BSBCz
4,4'-bis((E)-4-(9H-carbazol-9-yl)styryl)-1,1"-biphenyl
CAS 850594-34-2
Grade >99%, Sublimed
Oy O O
A\
) :
0016 | TPAANTAZ B55%644%4

4-(10-(4-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)anthracen-
9-yI)-N,N-diphenylaniline
Grade >99%, Sublimed

Qo8

0017 | TFPBI IS4
4-(9,9-dimethyl-7-(1,4,5-triphenyl-1H-imidazol-2-yl)-9H-
fluoren-2-yl)-N,N-diphenylaniline

CAS 2279165-28-3
Grade >99%, Sublimed
N N
o\
eAastey
0018 | TPB-PAPC &4

4""'-(diphenylamino)-2",5"-diphenyl-[1,1":4",1":4",1"":4" 1"~
quinquephenyl]-4-carbonitrile

Grade >99%, Sublimed

o 0
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0019 I TACN
4-(10-(4-(diphenylamino)phenyl)anthracen-9-yl)benzonitrile
Grade >99%, Sublimed

S oHoe
povsese

0020 | &S
4,4'-((1E,1'E)-1,4-phenylenebis(ethene-2,1-diyl))bis(N,N-di-
m-tolylaniline)

CAS 154853-83-5

Grade >99%, Sublimed

0021 | TSTA Bt
(E)-N,N-diphenyl-4-(4-(triphenylen-2-yl)styryl)aniline
Reference  Chem. Sci., 2016,7, 4044-4051

Grade >99%, Sublimed

0
QA OO0
40

0022 | DPASP B¢l
(E)-N,N-diphenyl-4-(4-(pyren-1-yl)styryl)aniline
Reference  Chem. Sci., 2016,7, 4044-4051

Grade >99%, Sublimed

e
g\l O / O O
0023 | BD

N1,N6-bis(3-(9-phenyl-9H-fluoren-9-yl)phenyl)-N1,N6-di-m-
tolylpyrene-1,6-diamine

Grade >99%, Sublimed

Q s
2200 oK
@?@%§0

FRERIZHREE, ESHETERER, www.volt-amp.cn, TEL/#{E: 18802601190, QQ: 366604016
We provide custom synthesis tailored to customers’ specific needs in research and study. E-mail: market@volt-amp.cn
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0024 | ADN
9,10-di(naphthalen-2-yl)anthracene
CAS 122648-99-1

Grade >99%, Sublimed

()
®
999
®
(J
STVINALYIN a310

0025 | o,B-ADN
9-(naphthalen-1-yl)-10-(naphthalen-2-yl)anthracene
CAS 1030380-38-1

Grade >99%, Sublimed

0026 | DMPPP
1,1'-(2,5-dimethyl-1,4-phenylene)dipyrene
CAS 1036404-84-8

Grade >99%, Sublimed

0027 | PPP
1,4-di(pyren-1-yl)benzene

CAS 475460-77-6
Grade >99%, Sublimed

0028 | mPPP
1,3-di(pyren-1-yl)benzene

CAS 1644438-20-9
Grade >99%, Sublimed
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0029 | DACrs Eissitty 0034 | SF3-TRZ E(fHkl I
N6,N6,N12,N12-tetrakis(3,4-dimethylphenyl)chrysene-6,12-diamine 2-(9,9'-spirobi[fluoren]-3-yl)-4,6-diphenyl-1,3,5-triazine
Grade >99%, Sublimed Reference  Nat Commun 8, 2250 (2017).

TADF #4#}, RAI{E/94RE& OLED RyZEM7#}

d Q %:g CAS 1639424-37-5
\ OQ N Grade >99%, Sublimed
Q O Q Ae HOMO -6.54 eV; LUMO -3.10 eV

o
Q2
0030 | TTPA EE56taH O'O

/

N

SIVIM31VIN d310

N
N9,N9,N10,N10-tetra-p-tolylanthracene-9,10-diamine Y@

=N
CAS 177799-16-5
Grade >99%, Sublimed

Q O Q 0035 | mSiTrz EiFt3#
N O N 2-phenyl-4,6-bis(3-(triphenylsilyl)phenyl)-1,3,5-triazine

CAS 2252416-90-1
Grade >99%, Sublimed

0031 | mCP Xt
1,3-di(9H-carbazol-9-yl)benzene

N=—
CAS 550378-78-4 » N
1
Grade >99.7%, Sublimed @ O 5@
oWeWey
i i 0036 | SiCzCz Eifit

9-(3-(triphenylsilyl)phenyl)-9H-3,9'-bicarbazole

0032 | mCBP E{&t3$} CAS 2665768-26-1
3,3'-di(9H-carbazol-9-yl)-1,1'-biphenyl Grade >99.9%, Sublimed
CAS 342638-54-4

Grade >99.9%, Sublimed Q /@
OO Sy
9 ( Yo =

0037 | SiTrzCz2 Eitt#id
0033 | CBP X1 9,9'-(6-(3-(triphenylsilyl)phenyl)-1,3,5-triazine-2,4-diyl)bis(9H-carbazole)
4,4'-di(9H-carbazol-9-yl)-1,1'-biphenyl CAS 2422045-58-5
CAS 58328-31-7 Grade >99.5%, Sublimed
Grade >99.9%, Sublimed Q

Qo0 o O
NTN @@

FRERIZHREE, ESHETERER, www.volt-amp.cn, TEL/#{E: 18802601190, QQ: 366604016
We provide custom synthesis tailored to customers’ specific needs in research and study. E-mail: market@volt-amp.cn
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0038 | 26DCzPPy E{##7#}
2,6-bis(3-(9H-carbazol-9-yl)phenyl)pyridine
CAS 1013405-24-7

Grade >99%, Sublimed

. Q

0039 I TXO-PhCz &¥¢ta#l
2-(9-phenyl-9H-carbazol-3-yl)-9H-thioxanthen-9-one 10,10-dioxide
CAS 1623010-64-9

Grade >99%, Sublimed

Reference  Adv. Mater., 26(30), 5198-5204 (2014)
HER HOMO =5.78 eV, LUMO = 3.58 eV

0040 | TXO-TPA &6t
2-(4-(diphenylamino)phenyl)-9H-thioxanthen-9-one 10,10-dioxide
CAS 1623010-63-8
Grade >99%, Sublimed
Reference  Adv. Mater., 26(30), 5198-5204 (2014)
HELR HOMO = 5.37 eV, LUMO = 3.49 eV

00
D
g)
0041 | PXZ-TRZ F6t4#1
10-(4-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-10H-phenoxazine
CAS 1411910-25-2
Grade >99%, Sublimed
Reference  Chem. Commun., 48, 11392-11394 (2012)
B HOMO =5.5 eV, LUMO = 3.1 eV

08

FRERIZHREE, ESHETERER, www.volt-amp.cn, TEL/#{E: 18802601190, QQ: 366604016
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0042 | PXZ-DPS &3%t7#
10-(4-(4-(10H-Phenoxazin-10-yl)phenylsulfonyl)phenyl)-
10H-phenoxazine |Q
CAS 1477511-57-1 m
Grade >99%, Sublimed U
Reference Nat. Photonics, 8, 326-332 (2014) E
N HOMO = 5.59 eV, LUMO = 2.79 eV H
O‘S 0 E
>
(¢p)

0043 | CzP-BZP &Zft#d
4-(4-(9H-carbazol-9-yl)phenyl)-7-phenylbenzo [c] [1,2,5] thiadiazole

CAS 1864826-67-4
Grade >99%, Sublimed
O NN

\
m WaW
0044 | TPA-NZP I5%#4E
N,N-diphenyl-4-(9-phenylnaphtho[2,3-c][1,2,5]thiadiazol-4-yl)aniline
CAS 1439389-33-9
Grade >99%, Sublimed

,S\ Q
NN
\
QOO

0045 | PFO EXEEY
Poly(9,9 - dioctylfluorene)
CAS 123864-00-6

Reference  Appl. Phys. Lett., 2004, 85, 4576-4578
CgH17._CgH17

OO

0046 | PFSO B4
Reference Adv. Funct. Mater., 2013, 23, 4366—-4376.
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0047 | PF-TD2PO1 B55¢E2 &4

0048 | PF-TD2DV2 EEXEEEH

0049 | F8BT &XREY

CAS 210347-52-7
CgH17_CsgH17 NN

0050 | F8T2

CAS 210347-56-1

CgH17< CgH17

HY O,

0051 | PFSO &XRaY

| PFSO &X8Ra1

FRERIZHREE, ESHETERER, www.volt-amp.cn, TEL/#{E: 18802601190, QQ: 366604016

We provide custom synthesis tailored to customers’

specific needs in research and study. E-mail: market@volt-amp.cn

Our products are used for testing and research purpose; they are not guaranteed in patent contention by customer use.
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W 37— OLED &ytii#t! RUBFIEycidst PAC

2019 F, B CHIRARAERTIZAE Pl F MEREIARNEM L, IRITTFR T -SSR OR SRS PAC,

HiFgRaaSRAINEFE (EQE) X277 10.5%, MEREBIFFEIFIREN, £ 1000cd m2HIRET, 2GR
15 7.5 %0 EQE, BRSHGEMERRPMEFEEIFERN T2 58 T SERE, M T SR S SHERRIEE, H5HE

RIS TAIRE (Ta—S1), SH—SFIAMREESIL T2 565K, MR TRE S S ns REAFEREST, MiE

SAVId31VIN d310

BT SRERRRBFHATE. BUNSRESIZARESIE, NI, BES EL SOERUMIRAHAZ, IEBRT TTA
NXSRRRITTENR/N. EESTREIENRICHR, AREIAN, BRI ER AR AR FEEN =LA TFRIB

A, ZARAFREIFSERIFT—RAOH, SRR, RECATBEAIGHIEHRM THANRIT RS,
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Literature and Reviews
1. Highly Efficient Blue Fluorescent OLEDs Based on Upper Level Triplet—Singlet Intersystem Crossing. Adv. Mater. 2019, 31, 1807388.

https://doi.org/10.1002/adma.201807388

FRERIEHREE, ESHETERER, www.volt-amp.cn, TEL/#{E: 18802601190, QQ: 366604016
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| BmPyPhB (B3PyPB)

N ET005
I %?fgiﬁﬂg ETL 1,3-X(3,5- Mt E-3-ERE %

ETOO1 | PBFDO; Poly(benzodifurandione) 1,3-bis[3,5-di(pyridin-3-yl)phenyl]benzene
55 n BEEY Highly conductive n-type polymer CAS 1030380-38-1
Reference Nature, 611, 271-277 (2022) Grade >99%, Sublimed
conductivity > 1000 S/cm

Concentration 10-12mg/ml (DMSO Solution)

ET002 I Liq ET006 | BPy-TP2

8- ELEEI-£8 2,7-Di(2,2"-bipyridin-5-yl)triphenylene
8-Hydroxyquinolinolato-lithium Reference J. Mater. Chem., 2012, 22, 20689—-20695
CAS 850918-68-2 CAS 1394813-58-1

Grade >99%, Sublimed Grade >99%, Sublimed

d3AV1 LHdOdSNVHL NOH10314

/ITi

|

N

N

Pz

ETO07 | 27TPSF

ET003 | TPBi Reference J. Mater. Chem. C, 2018,6, 10276-10283
1,3,5-= (1-FE- 1 H-FFEmRme-2-5 )2 CAS 2812576-78-4
1,3,5-Tri(m-pyridin-3-ylphenyl)benzene Grade >99%, Sublimed
CAS 192198-85-9
Grade >99.9%, Sublimed

O

N
L O
N
=N
@N@ ET008 | M-I IR R

Tetrakis[4-(4-phenylphenyl)pyridine]methane

Reference Angewandte  Chemie, International
ETO004 | TmPYPB Edition (2013), 52(47), 12395-12399
3,3"[5"[3-(3-MLEELZRE[1,1:3' 1" ZBK]-3,3"- E LI CAS 1319736-15-6
3,3"-[5-[3-(3-Pyridinyl)phenyl][1,1":3",1"-terphenyl]-3,3"-diyl]bispyridine Grade >99%, Sublimed
CAS 921205-03-0
Grade >99.7%, Sublimed

FERUERIZHERIE, ESMETEREK, www.volt-amp.cn, TEL/{#S: 18802601190, QQ: 366604016
We provide custom synthesis tailored to customers’ specific needs in research and study. E-mail: market@volt-amp.cn
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ETO09 | TFQB

1,3,5-tris(4-(4-fluorophenyl)quinolin-2-yl)benzene

Reference Advanced Functional Materials, 2011,
21(20):3889-3899.

CAS 1350742-67-4

Grade >99%, Sublimed

ETO10 | BCP
2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline
CAS 4733-39-5

Grade >99.1%, Sublimed

ETO11 I BPhen
4,7-diphenyl-1,10-phenanthroline
CAS 1662-01-7

Grade >99%, Sublimed

ETO12 | Phen-NaDPO
(6-(1,10-phenanthrolin-3-yl)naphthalen-2-yl)diphenylphosphine oxide
Reference Adv. Funct. Mater., 24: 6540-6547.
CAS 1480371-38-7

Grade >99%, Sublimed

e

FERUERIZHERIE, ESMETEREK, www.volt-amp.cn, TEL/{#S: 18802601190, QQ: 366604016
We provide custom synthesis tailored to customers’ specific needs in research and study. E-mail: market@volt-amp.cn
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ETO13 I CN-T2T
3',3",3""-(1,3,5-triazine-2,4,6-triyl)tris(([1,1'-biphenyl]-3-carbonitrile))
CAS 1872292-95-9
Grade >99%, Sublimed

N

ETO14 I PO-T2T
((1,3,5-triazine-2,4,6-triyl)tris(benzene-3,1-
diyl))tris(diphenylphosphine oxide)

CAS 1646906-26-4

Grade >99.5%, Sublimed

ETO15 | TRZ-m-phen

3-(3-(4,6-diphenyl-1,3,5-triazin-2-yl)phenyl)-1,10-phenanthroline

Reference Science Bulletin, Volume 63, Issue 7, 15
April 2018, Pages 446-451

CAS 2244035-12-7

Grade >99%, Sublimed

N
O~
N

o

ETO16 | BPTRZ-Py-TPO
(3-(6-(3-(4,6-di([1,1"-biphenyl]-4-yl)-1,3,5-triazin-2-
yl)phenyl)pyridin-2-yl)phenyl)diphenylphosphine oxide

Reference Sci. China Chem. 63, 904—910 (2020).
CAS 2366141-56

HER HOMO = -6.45 eV, LUMO = -3.06 eV
Grade >99%, Sublimed

d3AV1 LHdOdSNVHL NOH10314
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Fotoa,

ETO17 | A2
2,2'-((6-phenyl-1,3 5-triazine-2,4-diyl)bis(3,1-

phenylene))bis(1-phenyl-1H-benzo[d]imidazole)

Reference J. Mater. Chem. C, 2020, 8, 2700-2708
CAS 2126846-63-5
Grade >99.3%, Sublimed

4
N

O O
O

4

O

m
—
m
O
_|
Py
o
Z
—
Y
=
Z
o))
U
O
A
_|
>
=
m
A

ET018 | SPPO13
9,9'-spirobi[fluorene]-2,7-diylbis(diphenylphosphine oxide)
CAS 1234510-13-4

Grade >99%, Sublimed

ETO019 I DPEPO
(oxybis(2,1-phenylene))bis(diphenylphosphine oxide)
CAS 808142-23-6
Grade >99.5%, Sublimed
OFR Lo
0
ET020 | PC61BM
[6,6]-Phenyl C61 butyric acid methyl ester
CAS 160848-22-6
Grade >99%, Sublimed
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HOLE TRANSPORT LAYER

| =7EHE HTL
HT001 | PF8Cz

poly((9,9-dioctylfluorenyl-2,7-diyl)-alt-(9-(2-ethylhexyl)-
carbazole-3,6-diyl))

Reference Nat. Photon. (2022).
Dol 10.1038/s41566-022-00999-9
Grade Mw > 100000

HT002 | PF8Cz-X
poly((9,9-dioctylfluorenyl-2,7-diyl)-co-(9-(2-ethylhexyl)-

carbazole-3,6-diyl)-co-(9-(4-(4-vinylphenoxy)butyl)-

carbazole-3,6-diyl))

Reference Nano Research, 2025,
10.26599/NR.2025.94907407

Dol 10.26599/NR.2025.94907407

Grade Mw > 30000

HTO03 | TFB
Poly[(9,9-dioctylfluorenyl-2,7-diyl)-co-(4,4’-(N-(4-sec-butyl-

phenyl)diphenylamine)

Reference Appl. Phys. Lett., 87, 023506 (2005)
CAS 220797-16-0
Grade Mw > 30000

CgH17. CgH17

LA,

Crosslinkable TFB (TJ#3ZHX TFB) also on sale
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HTO004 | PFB
Poly[[(4-butylphenyl)iMino]-1,4-phenylene[(4-
butylphenyl)iMino]-1,4-phenylene(9,9-dioctyl-9H-fluorene-
2,7-diyl)-1,4-phenylene]

CAS 223569-28-6

Grade Mw > 30000

C4Hg C4Hg

CgH17._ CgH17

L0}

HT005 I PTAA
Poly[bis(4-phenyl)(2,4,6-trimethylphenyl)amine]
CAS 1333317-99-9

Grade Mw > 30000

=0,

HT006 | Poly-TPD
Poly[bis(4-phenyl)(4-butylphenyl)amine]
CAS 472960-35-3
Grade Mw > 30000

RYanWsH

HTO007 | S-poly-TPD
Poly[4,4'-(N-(4-secbutylphenyl)diphenylamine]
CAS 2243991-97-9

Grade Mw > 10000

Ko+,

L
©)
-
m
-
A
>
<
(2]
o
©)
A
-]
;
=<
m
A
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HOLE TRANSPORT LAYER

HT008 | HATCN HTO012 | Spiro-OMeTAD
2,3,6,7,10, 11738 &-1,4,5,8,9, 127 AFAHTE 2,27, 7-[UIN,N-Z(4-REERE )= H]-9.948"% T
Hexaazatriphenylenehexacabonitrile 2,2'7,7'-Tetrakis[N,N-di(4-methoxyphenyl)amino]-9,9'- O
CAS 105598-27-4 spirobifluorene r-
Grade >99%, Sublimed CAS 207739-72-8 m
N N Grade >99% 5'
\\ // N, ~N,
\,—\/ 0 >
NN pa
ptate oL S
=N N=
p \ / @)
N N 7 / 2
oA OO =
HT009 | NPB -
N, N'-ZI3RE-N N-(1-255)-1,1"- B4, 4- T f% 5
N,N'-Bis- (1-naphthalenyl)-N,N'-bis-phenyl-(1,1'-biphenyl)- ON O\ m
4,4'-diamine pv)
CAS 123847-85-8 HTO013 | F8T2
Grade >99%, Sublimed CAS 210347-56-1

O Grade Mw > 10000
Q ~ CgH17 CsH17 s s
I n

HTO10 | TCTA

4,4' 4"-= (MR1-9-B) ="Kf%
tris(4-(9H-carbazol-9-yl)phenyl)amine
CAS 139092-78-7

Grade >99.7%, Sublimed

8 (3
Cr o

HTO11 I TAPC

4,4 IRSETINN-Z(4-RERE )R]
1,1-Bis[(di-4-tolylamino)phenyl]cyclohexane
CAS 58473-78-2

Grade >99.5%, Sublimed

&
/®/NN\©\
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HOLE TRANSPORT LAYER

B Nature Photonics: &48E QLED =y Ekmitisl PF8Cz

2022 F, #IAZES—EIERE. INEFRASHEETAZE YNRESIE, EathiE. SNEFRRNIRE (QLED) MFF
R EESHRE. IRARKR: BRI R TR R BE ISR E T A= UEMER IR Fith, IS, 55 QLED
HERKAIR BEE. RIBLAS, FRARBIIRI, BizaksiE, SRt EEESD 72 (RmEHR X ERER) R &Y PF8Cz,
IZARSIERREWIEHE TFB 1ELL, BEEEXM LUMO sk SE/INIEEELR, AMKRIEIRNB TN, R&, FREEE
Akl RBEBMOS TEMAEIE. S¢ QLED REEE, SRIMETHENBIL 21.9%5 28.7%, EEMEEOEE 7 NEREIERIR
BNSESEE. 1. 5% QLED S3ISEI THKIA 4400 /)\id5 580000 INEITIESR (100 BAF FRERR 95%), HEBRHREH
QLED &=(E.

ZAERIEHLL“Solution-processed green and blue quantum-dot light-emitting diodes with eliminated charge leakage’ 9RR&ZF Nature

HIAVT LHOdSNVYL 310H

Photonics, #IAFPmMEL, EXEMGE, FXERFENEMETAFUFEL (RRROERIARATRRE) AAEE
BFE—FE.

HE -0

Device structure: indium tin oxide (ITO)/PEDOT:PSS/HTL (TFB or PF8Cz)/QDs/Zno ssMgo.150/Al.

TFB or PF8Cz solutions (in chlorobenzene; 8mg ml™" for the green and blue devices and 12mg ml™" for the red devices) were spin

coated at 2000 r.p.m. for 45 s and baked at 150 °C for 30min to form the HTLs.

b

P . 108 100 € 150
P v 3 Green
10" H photon 107 - . E
— (] H 410* <. 100 5
§ ; 1 - -2 | TFB based < 3
£ 107" H c 107 P o <]
j:’ [ f Green QD-LED {102 g S s e 2 50 =
£ ool i V, =205V ] 8§ & '0r s PF8Cz based vl 8 g
= L | HE . L 10° 2 % 100 L 'dE) 0 gj
‘@ [~ = L =1
5 10" H 100 8 5 1o Ble £ 20 Ble 3
° H 3 £ 2 3 T =
E 4 1N - 402 L .-.. TFB based [ 3
§ 107"} e — W 5 10}
£ [ Blue QD-LED 110 100l o a =
S ool V,=245V | 4 PF8Czbased -
. AL . L 10° 1074 b . A 0 . L . 0
15 20 25 30 35 40 400 500 600 15 20 25 30 35 40
Voltage (V) Wavelength (nm) Voltage (V)
d e 100 100
30 + Green QD-LED (28.7%)
~ 80F 57 480
Blue QD-LED (21.9%) L g g
@« =<
% 207 g eof 160 o
~— - ['s)
o :
e g 2
w 40 - 440 =
' - et s
10 Display Lighting qu El
2 ol l20 &
0 s . L L 0 0
10? 10° 10* 10° Green Blue
Luminance (cd m™) IQE  [_|PLQY (IQE limit)
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CATHODE INTERFACE LAYER

B Nature: RIGHE! BES n BIREY]

BT AF RN SR ERERLRER R, Bkt DIt R T —MeanaitiE. TTMHEaY

n BISHEESFER (FRHWKE_E) (PBFDO), PBFDO BEE6ILRAIESER, 7iLF) 2000 Scm-1 LA L, HEEEHE

RUREElE, ERBEEYMINEEREEETIRER FEERIFIERINTIYE. ETEESH n BSEINRIMERE

#£, PBFDO e, BIBHUZRAELURZMERIBRNAE LRZRT RIFFNARR. ZAMRELA solution-

processed n-type conducting polymer with ultrahigh Conductivity” A& ZF Nature,

or:az s, K

O 0 10
Coenzyme Q10 Idebenone
>
o Xid

- Oxidative polymerisation and in situ n-doping
- Facile synthesis of highly conducting n-type polymer

ZR: PBFDO

KA N BISHERE

WA

{27 BT EMTPKEIR, DMSO B (GRE 10-12 mg mL")
taE: BBS%>1000 S/cm (RIEETTIEE, [UHREHEIN)
FREE: RIS

BEZR EERER-5.2 eV, THEKEL 4.7 eV (UPS)

fEFEK: EREF
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PEROVSKITE PHOTOVOLTAIC $5§K8 y6{A 4%

| $55RE YERt48 PSC

PPOO1 | Spiro-OMeTAD
CAS 207739-72-8
Grade >99%, Sublimed

<> <>

@O/

S

(g *N
PP002 | PTAA
CAS 1333317-99-9
Grade Mw > 30000

Ho=0,

PP003 I Poly-TPD
CAS 472960-35-3
Grade Mw > 30000

RYanWH

PP004 I S-poly-TPD
Poly[4,4'-(N-(4-secbutylphenyl)diphenylamine]
CAS 2243991-97-9

Grade Mw > 30000

RO,

PPOO05 | TFB

CAS 220797-16-0

Grade Mw > 50000
CgHi7._CsHi7

L0

PP006 | FRRESHESEL FAI

CAS 879643-71

HN™ NH2
‘HI

-7

PP0O0O7 | FRREFEESSENE 37K FAPDI;
CAS 1451592-07-6

IH
- -
HI—Pb2*-IH
+

H
AN
HN” ~NH,

PP008 | FRRKRESEEAT $95K FAPDBr;
CAS 1008105-17-6

I?rl_-l
HBr—Pb2* BrH
+

H
AN
HN®™ ~NH;

PP009 | FRREEESSERE#37K MAPDI,

CAS 69507-98-8
H
HI—PbZ*-I1H
+
H
- NH2

PPO10 | BCP

2,9-Dimethyl-4,7-diphenyl-1,10-phenanthroline

CAS 4733-39-5

PPO11 | C60; Fu
TR E S Fullerene
CAS 131159-39-

llerene FHEIREIR

2
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PEROVSKITE PHOTOVOLTAIC $5§K8 y6{A 4%

| BEEHE SAM R o
(4-(7H-dibenzolc,g]carbazol-7-yl)butyl)phosphonic acid

SAMOO01 | MPA-CPA CAS 2882156-63-8

Reference Science, 2023, 380, 404-409 Q

®
CAS 2971088-37-4 J—IOH

N
- oY

NO_}SHOH SAMO007 | Br-4PACz

O Vi o) [4-(3,6-Dibromo-9H-carbazol-9-yl)butyl]phosphonic Acid
N

—0

QH
O=P-OH
SAM002 I 2PACz
(2-(9H-carbazol-9-yl)ethyl)phosphonic acid
CAS 20999-38-6 N
o
HO-P=0 Br Br
NX SAMO008 | Ph-4PACz
(4-(3,6-diphenyl-9H-carbazol-9-yl)butyl)phosphonic acid
CAS 2814500-04-2
SAMO003 | MeO-2PACz OH
0=P-OH
[2-(3,6-Dimethoxy-9H-carbazol-9-yl)ethyl]phosphonic Acid
CAS 2377770-18-6

YT
N
SAMO009 I Poly-2PACz
OH
=P

S AL BYEGE DIVLTOAOLOH ALIMSAONId I

3
P

-0 o—
OH -OH
SAMO004 | Me-4PACz N
[4-(3,6-Dimethyl-9H-carbazol-9-yl)butyl]phosphonic Acid
CAS 2747959-96-0 n
OH Poly-4PA
O=P-OH SAMO010 | Poly Cz
OH
O=P-OH

N /

!
SAM005 | DMACPA
(4-(2,7-Dibromo-9,9-dimethylacridin-10(9H)-yl)butyl) n

phosphonic acid SAMO11 | Poly-4PADCB
CAS 2971088-37-4

Br
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CATHODE INTERFACE LAYER

€005 | PDIN
I Bﬂ$&ﬁﬁ)§ CI L Reference Energy Environ. Sci., 2014, 7, 1966. O
C001 | PNDIT-F3N-Br CAS 117901-97-0 >
Reference J.Am. Chem. Soc. 2016, 138, 6, 2004 :_EI
CAS 2169941-79-9 o
Solubility Soluble in MeOH %
N —
g4t Br'N+ NTBr' 5
o
€006 | PDINO ;
Reference Energy Environ. Sci., 2014, 7, 1966. O
CAS 1558023-86-1 m
C002 | PNDIT-F3N ;
Reference J. Am. Chem. Soc. 2016, 138, 6, 2004 I_-ﬁ
Solubility Soluble in CH2CI2, CHCI3, Toluene, ;U

MeOH (+ 0.5% AcOH)

coo7 | PDINN
Reference Nat Commun 11, 2726 (2020)
CAS 1020180-01-1

€003 I PFN-Br N H

Reference Chem. Mater. 2004, 16, 4, 708-716

(7"
CAS 889672-99-5 O.

Solubility Soluble in MeOH H © N
\BI; \B,;j /F\l\/\/N\/\/ (0]
~N NT~
Coo08 | NDI-N-Br
CAS 81253-99-8
Br’
C004 I PFN O NN
Reference  Chem. Mater. 2004, 16, 4, 708-716 \ © O o]
CAS 673474-74-3 \/g':.\/\/N
Solubility Soluble in CH2CI2, CHCI3, Toluene,
MeOH (+ 0.5% AcOH)
C009 I NDI-N
CAS 3436-54-2
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CATHODE INTERFACE LAYER

B 17K PNDIT-F3N & PNDIT-F3N-Br (B FREE

2015 &, ST AFRIEREFIRAIRIT T PNDIT-F3N & PNDIT-F3N-Br [EiRFAEE L. H, PNDIT-F3N-Br EEBEZ, Biz
ERENREMZHRE, B THIEKEREE .
1ZAERLA“n-Type Water/Alcohol-Soluble Naphthalene Diimide-Based Conjugated Polymers for High-Performance Polymer Solar Cells” /g

& ZT Journal of the American Chemical Society,

d3AVT 30V4d31NI 3AOH1VO

MRl ZRR PNDIT-F3N PNDIT-F3N-Br
BRI AT EREMIEE(>12 mg/mL, FEN 0.5%ZERENA) | PNDIT-F3N-Br ANaF THF, Sifh. BERFIK.

EEBEIATIANMNSRRETHF), S5, BRPEZE | EIEPEHEESR, £ DMSO HAREREF, BEEM

(7BREE>30 mg/ml), DMF,
LUMO #3-3.91 eV #3-4.18 eV
HOMO #3-5.55 eV #3-5.47 eV

(a) |—*—PNDIT-F3N-50m T
e —8— PNDIT-F3N-220m I e —
“g o —— PNDIT-F3N-50nm (b)
5 v —— PNDI1-F3N-Br-3nn
=z —w— PNDIT-F3N-Br-20nm 80
g —+— PNDIT-F3N-Br-50nm
= -5 — ff )
= 3 60 |
E 3
&
S S 40
s
E
E 5. 20
-20. T T T T 0 .
0.2 02 04 06 08 300 400 500 660 760 800
Voltage (V) Wavelength (nm)
5 80
d ()
o~ @ 70
T .
i —e— PNDIT-F3N-5nm 60
~o={PNDIT-F3N-40nm
E 5] —PNDIT-F3N-100nm —~ 504
> 271 =——{PNDIT-F3N-Br-5am X
= === PNDIT-F3N-Br-41nm = o e R TR I B T
E =O0=1PNDIT-F3N-Br-102nm g PBT4T-20D: PC;BM 3
10 ’
a 0 = 301 ——PNDIT-F3N-Br (1020m)
£ —C0—PNDIT-F3N-Br (5nm) PEDOT:PSS
g 204 —+—PNDIT-F3N (100nm)
5 53000 —=—PNDIT-F3N (5nm) ITo
&} 104 Glass
20 0
02 0 02 04 06 08 300 400 500 600 700 800
Voltage (V) Wavelength (nm)
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OPV DONORS EZREYIEMIn] EHlE

* D004 | P2F-EHp
I ﬁdzﬂ"ﬁlﬁ'szé{zlg OPV Donor Reference  ACS Energy Lett. 2019, 4, 10, 2466-2472

@)
BRI IRYE M SR B RIS TENXE, —REEF 2
BERIZAMEELRER, MEaOEEERRERS AR w)
@)
&7, Z
D001 | PTzBI-dF %
Reference  ACS Energy Lett. 2020, 5, 6, 2087—-2094 wn
EFEME PTzBI-dF:L8BO:Y6 RISSASCI T C.H
S e — 28 CaHg™ "C4Hg
18.26% R R SRR PR e, EaHo
CAS 2626933-88-6
D005 | PTzBI-Cl; PCIT-EHp

Reference J. Mater. Chem. A, 2020,8, 23519-23525
EF PCIT EHp:Y6 [BEYIRIREHRIIL 27.3
mA cm? IRZEERREEFNE 820 nm KK
HEA 100%A9=PERE FREE,

C4Hg CoHg “C4Hg

D002 | PTzBI
Reference  Adv. Mater. 2017, 29, 1606396.
CAS 1800499-46-0

D006 | PTzBIl-oF

Reference Adv. Mater. 2019, 31, 1902899.
BT PTzBIl-oF FERAYIAPHREREMERA
# 15.11%

D003 | PTzBI-Si

Reference Adv. Mater. 2019, 31, 1902899.
PTzBI-Si: N2200 £R&¥IAFHAEE b, L
T 1. 76 %R THREE R,

CAS 2226225-32-5

. D007 | NT812; NTOD
>8i0_, Jdo- Reference  Adv. Mater., 28: 9811-9818.
SI\OSK
CAS 2100300-49-8
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OPV DONORS EZREYIEMIn] EHlE

D008 | PMé DO11 | D18
Reference Adv. Mater. 2015, 27, 4655. Reference Sci. Bull. 2020, 65, 272. o
EF PM6: L8-BO Y OPV 284 PCE 5% D18 RiAEEE= RN AT U
18%. fRZEERRIRMHAY PM6 I RIZSZ RS EF D18:Y6 19 OPV 2&4 PCE i#&1d 18%. <
BRI, RERLR. CAS 2433725-54-1 O
CAS 1802013-84-8 HER HOMO =-5.51 eV, LUMO = -2.77 eV g
el HOMO =-5.45 eV, LUMO = -3.65 eV O
&

D012 | D18-Cl
D009 | PBDB-T; PPBDTBDD Reference  Adv. Funct. Mater. 2021, 31, 2102413.
Reference  Adv. Mater., 28, 9423-9429 (2016) D18-Cl 184 D18 M=, D FEAEUR, X
CAS 1415929-80-4 XIS RER SR/,
BER HOMO =-5.33 eV, LUMO =-2.92eV CAS 2433725-53-0

G HOMO = -5.56 eV, LUMO = -2.78 eV

D010 | PM7; PBDB-T-CI

Reference  Adv. Mater., 30, 1800868 (2018) D013 | PQM-CI

CAS 2239295-71-5 Reference Adv. Mater. 2022, 22050009.

oM HOMO = -5.52 eV, LUMO = -3.57 eV EHTF PQM-Cl: PY-IT (9LBREYIABHEEE D

SCILT 18.0%HKI PCE, 80.7%HY FF &, &F
PQM-CI B9ZMSERER T PCE X%l 16.5%.
BER HOMO =-4.93eV
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OPV DONORS EZREYIEMIn] EHlE

D014 | PBQX-TCI

Reference  Adv. Mater. 2023, 35, 2210865.
ETF PBQX-TCI RIREBHIYRREIMSTIN T
19.51 %I IR

Y HOMO =-6.09 eV LUMO =-3.08 eV

DO15 | PBQX-TF
Reference  Adv. Mater., 33 (41), 2102420 (2021)

ETF PBQx-TF I=JT88{4 &K PCE /9 19.0%
HER HOMO = -5.41 eV, LUMO = -2.82 eV

D016 | PCE10; PTB7-Th

Reference Adv. Mater. 2013, 25, 4766.
2013 £, EF PTB7-ThHISEH3RE T 9.35%
BIZEER. BRI PTB7-Th B AT HIEEHL
JEEERMIEE (OPD).

CAS 1469791-66-9
HER HOMO =5.24 eV, LUMO = 3.66 eV
Solubility Chlorobenzene, dichlorobenzene
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D017 | FBT-Th4
Reference Adv. Mater. 2014, 26, 2586. o
B4R Eg=1.62¢eV, HOMO =-5.36¢eV )
s
e
C4oH O
CyoHlgy 12 2° A
D018 | PTQ10 m

Sci China Chem., 63: 265—271 (2020)
Reference EF PTQ10: Y6 HIBEHAPHREEE thIh=R4E
RS 16.53%.

CAS 2270233-86-6
uv 450 to 620 nm (in CHCI3 and film)
HER HOMO = -5.52 eV, LUMO = -2.76 eV
CgH17
0~
7 CgHys
N N
7\
S n
F F
D019 | PTQ11

Adv. Mater., 31, 1905480 (2019)
Reference 5 PTQ10#ELY, PTQUM EMEFRINS F4E
R ENEEL SR AN = =

LN HOMO =-5.52 eV, LUMO = -2.76 eV
CgH17
3—<O_<C H
7\ 6'113
N N
1\
S n
F F
D020 | DPPEZnP-TEH
Reference J. Am. Chem. Soc. 2015, 137, 7282.
CAS 1797409-92-7
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OPV DONORS BEZREYILEHII R ESI G

B TzBlI Z7REY)! BRERLN PTzBI-dF

2020 F, SRR TAFE WYNEHIRENEITER TzBl REY LHNFEBNEMNESR T HESERREYILEIR PT2BI-

dF, EF PTzBI-dF: Y6: PC71BM HIEH KPABEE s H4RIMESIL 17.3%H9 PCE,

2023 &, T EHZE PTzBI-dF:L8BO:Y6 HISS4SCIN T 18.26%HIREEIEIRERFINL EEM, T 85 °CIESINIR 1400

SHONOd AdO

INEFIE, (AR LAGRISIE 95%HI%IIAIERE.

C4Hg i C4Hg™ "CyHs
215
PTzBI-pF PTzBI-dF
PCE: 1.4% PCE: 16.8% — 17.3%
d
©) 12 @
=== PTzBI-pF_sol PTzBI-pF_film e PTZBI-pF:Y6
10 === PTzBI-dF_sol PTzBI-dF_film T -| e—pTzBI-gF: Y6
o 1.04 - <
o £ ol
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Literature and Reviews

1. Tailoring Regioisomeric Structures of m-Conjugated Polymers Containing Monofluorinated m-Bridges for Highly Efficient Polymer
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OPV DONORS EZREYIEIIIn] EF Sk
B SXERR OPV SINEHERNZSF1E NT812
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RS, SERRCIRRIERERNAZ] 10%LA L, FEIERRERIAR] 1um B, SHAMRALERFTE 8%LA LRI CRRAEHIRER,

SHONOd AdO

—=NT812in DCB 0 !
_ 6 f——NT812in film & —e—190 nm A §
% g[—~NT1014inDCB E 4F | ——250nm 10}
,: —=—NT1014 in film E ——320 nm "
< 4l < 8f | —=—340nm 29
z F- ——440 nm w
z sl 2 12} | ——520nm g 8r
g 5 a —=—810 nm 71
NT812, R = 2-octyldodecyl 2 s B0 | A—=fmenm .,
NT1014, R = 2-decyltetradecyl 1 x\ 5 ol SIEL 6
o
N 2 3 " she " X " .
%00 400 500 600 700 800 02 0 02 04 06 08 200 400 600 800 1000
Wavelength (nm) Voltage (V) Film thickness (nm)
\—O—NT812 0 | 80t
| —=—NT1014 e —=—Conventional
E 5t | —=Inverted 60l
% -10 :5; i
-§ A5t 2
€ —e—Conventional
e 20 20 —=—Inverted
£
H . L L L L L 25 n ) L 0, M " L N N
—-— | — 2 45 4 05 0 05 1 °2v°m M(V) 0s L 300 400 500 600 700 800 900
. .
Electrostatic potential surfaces Potential vs. Fc/Fc™ (V) e Wavelength (nm)

2022 5, g TARE CYNESIREINS LB EXELRE. KRG CHMARAERLNETRELEFGE,
BTEEINTHIEET NT812:EICO-4F [EATYERES. ZasSCEINE FRERIRAIRE/SARBR. £-0.1

VT, E241E 860 nm EIMHEALUIENZ S 5x10"3 Jones, XER SIS OPD B EHIRNZR S —,

(a) 7 (b) o2 (c)
,»/VV
3 A N 6 x o=
s ¢ 0% — ]
501 = T
: , 8 osl <
R 4L \ 04 < 210"
& NN i \ T 3 2
2 20 Q 2 B -}
o ]
=
20 02 8 §
10»!0_ g
op = S0t
0 I S Mo ol . s
300 400 500 600 700 800 900 1000 2 15 -1 05 0 05 1 15 2 o v 2 3 "
Wavelength (nm) Voitage (V) 0 e Frl%uency1 ?Hz) i e
1 3 12
(d)10 (e)10 = = f
155 10*} o 1} i
. ¥ Ll
& 10° y =
w0k —T\ T 100 of 308
N < 10°} y 3
> 06
5 : - g
= < 107} Vd 2 —
© ol ] 4 Fad |
2 10° /4 E
~* 4 Fo2
o L 8
ks d: X o o
10" 107" —— - . L
300 400 500 600 700 800 00 1000 10‘“109 m“ 107 mﬁ 10° 0% 10% 107 0 0025 005 0075 0.1
|EICO-4F
Wavelength (nm) 1,, @860 nm (W cm) Time (ms)

Literature and Reviews

1. A Novel Naphtho[1,2-c:5,6-c'Bis([1,2,5]Thiadiazole)-Based Narrow-Bandgap m-Conjugated Polymer with Power Conversion
Efficiency Over 10%. Adv. Mater., 28: 9811-9818. https://doi.org/10.1002/adma.201603178
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OPV ACCEPTORS

| BTP-BO-4Cl; BTP-4Cl-12

. A004
I ﬁ*ﬂlﬁlﬁ'fki{zlg OPV Acceptor Reference Natl. Sci. Rev., 7, 1239-1246 (2020)

RZSEBIRBII N TR, RERIF, SRS 791 BTP-4CI KINITIERE, A 2- TE¥H %
BT 2ZHCE, ARESEF. £F <
st ERIE, L8-BO: PM6 84 PCE (BREIHL PM6-BTP-4CI-12 AGSE(: PCE SAEIT 17% >
19%, CAS 2414918-25-3 8
i
A001 1 Yé )
Reference  Joule 2019, 3, 1140, —
FEIEBEIAME, 2019 &, PM6: Y6 ;CU)
BRERIAET 15.7%. 2020 &, D18: Y6 @))

ARASIERESH 18%

CAS 2304444-49-1

A005 | Y6-DT;DTY6

Reference Joule 4 (9), 2004-2016 (2020)
BEAREANEETTIREMEEAIDTY6 29
KERBHARERBF AR, &F PM6:
DTY6 AEFCE AR — RPN TAIEHLK
PHEEERE, , SCERT 16.1%HYDISREEIRRER

A002 | Y7; BTP-4Cl

Reference  Nat. Commun. 2019, 10, 2515
fEtL Y6, BTP-4CIfJ LUMO BEF(E, B2
BREEBERLE/N, VOC RS, EF
PM6: BTP-CI 884 PCE ix%| T 16.5%

CAS 2447642-40-0

A006 | L8-BO

Reference  Nat Energy 6, 605-613 (2021).
ET L8-BO RIBRLEHEHAPAREIthSCIL 1Al
FTRARY 18.32% (AIEED 17.9%) AIRER.
RLSCFRIRAMAREIIERT L8-BO

CAS 2668341-40-8

A003 | Yé6-BO
Reference  Adv. Mater. 2019, 31, 1903441.

5 Y6 #gtk, Y6-BO EEESHAIRE
CAS 2389125-23-7
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OPV ACCEPTORS

A007 | L8-EH
Reference Nat Energy 6, 605-613 (2021).

A008 | LC-333
Reference  Nat Energy 6, 605-613 (2021).

A009 | BTP-eC9
Reference Adv. Mater. 2020, 32, 1908205.
CAS 2598965-39-8

A010 I N3
Reference Joule, 3 (12); 3020-3033 (2019)
CAS 2640657-07-2
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A011

Reference

CAS

] N3-4Ci
Mater. Chem. Front., 2020,4, 2428

2758987-27-6

A012

Reference

CAS

| N4; BTIC-4EO-4F
ACS Appl. Mater. Interfaces 2021, 13, 5, 6147-6155

2640657-07-2

A013

Reference

| N4-4Cl; BTIC-4EO-4CI

ACS Appl. Mater. Interfaces 2021, 13, 5, 6147-6155

A014

Sd0L1d400V AdO
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OPV ACCEPTORS

AO15 | EH-HD-4F

Reference  Sci. China Chem. 64, 1192-1199 (2021)
ESNAFRUETLIESBEERINERS
FEUE, EaEdom IR, HERREERT
/O ERRK, ETF PM6: EH-HD-4F BIAFH
BEFEjthaR{ PCE fBIAZIT 18.38%.

A016 | DTC11
Reference  EF DTC11 HIBHIHASEEBERIAE 19%

A017 | IEICO-4F

Reference  Chemical Engineering Journal 452 (2023) 139295
ETF PTB7-Th: IEICO-4F BEHIKFRREE
ERFBIT 10%, |EICO-4F ERTATFHIEEHL
JEEIRMIZE (OPD), EF NT812: IEICO-4F
#I%2H9 OPD BBM47£-0.1V T, 860nm ZF=RIMH
BALIRNZE 5.0 x 10 Jones, XZ2ATIIYE-
1415 OPD HISRSHURNZERZ —,
2089044-02-8

A018

Reference

CAS

A019

Reference

| IEICO-4CI

Adv. Mater., 29 (43), 1703080 (2017)
HOMO = -5.56 eV, LUMO = -4.23 eV
2240998-88-1

Sd01d300V AdO

| COTIC-4F

Adv. Energy Mater., 2018, 8 (24), 1801212

COTIC-4F IRUZI 700 nm ¥ RENALI/NTE]
(£3 1100 nm), SEFHE~1.1 eV, ATH

fRELSh (NIR) MEREHAPHEER AL

FEFEERIIES

2455510-64-0

A020

Reference

CAS

| coTic-4cCl
Sci. China Mater., 2021.64(10): 2430
COTIC-4CI BIREBERENLLIM (NIR)
HOMRIL, SEEELM 600 E£T 1400nm, YEEEHs
f&A~1.0 eV

2328092-51-7
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OPV ACCEPTORS

A021 | Imc = B VIN
Reference Adv. Mater. 2015, 27, 1170. I E:IE i}]lﬁ*j*'l’ O
HOMO =-5.48 eV, LUMO =-3.83 eV B AR AR, L PC61BMAIPCTIBM A% T
CAS 1664293-06-4 <
NEENENRENTEY), BTESNBFFEMNE. SRRMIEF >
O
EHBENTISNBFIERER, EEFZRMRFHIETHIAE O
M
i, X—ATERBEWIRAE NG, ALBATRHSEE 3
BB, %
A025 | C60; Fullerene ()]

CAS 131159-39-2
ITIC-4CI
A022 I Grade 99.9%

Reference Adv. Mater. 2018, 30, 1800613.
HOMO =-5.75eV, LUMO =-4.09 eV
CAS 2253663-81-7

A026 | PC61BM
[6,6]-Phenyl C61 butyric acid methyl ester

Reference Science, 258 (1992), 1474—-1476
HOMO =-6.1eV, LUMO=-3.7eV

CAS 160848-22-6

Grade >99%

A023 ] N2200; P(NDI20D-T2)
Reference J. Am. Chem. Soc. 2009, 131, 8.
HOMO =-5.77 eV, LUMO =-3.84 eV
CAS 1100243-40-0
CgHa7

C10H61‘g

A027 | PC71BM
[6,6]-Phenyl-C71-butyric acid methyl ester

A024 | 2Bth-2F IERRIRSEE
Reference  Adv. Energy Mater. 2021, 11, 2102591
HOMO=-5.55 eV, LUMO=3.98 eV

Reference  Sol. Energy Mater. Sol. Cells, 97 (2012)
HOMO =-5.9 eV, LUMO =-3.9 eV

CAS 609771-63-3

Grade >99%
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INTERMEDIATE MATERIALS Hal{ft3%l

| &+

B{A+4% INTERMEDIATE MATERIALS

IMO01 133546-47-1 IM002 1800244-07-8 IM003 1800499-42-6 IM004 2499490-20-7 IM005
CBH17 C8H17
S ﬁsHﬂ o<N_o oN_o
N-N NN Br g s__Br Br_g s_Br
Br_g ! [) Q Ly N
‘ / 4 \ F 2 F aa
STy NNN N‘N’N
(A O
N.o.N N~ O
S CeH
gtz C4Hg™ “C,Hs5 CoHg™ "CyHg
CgH17
IMO06 2433725-51-8 IM0O07 1415929-78-0 IM0O08 1430201-57-2 IMO09 1237479-38-7 IMO10 3093-88-7

0,0
F<~"g

I\
Br~>g” " Br

s&F

Reference: Adv. Mater. 2022, 2205009.

DOI: 10.1002/adma.202205009.

ZEBTTAI T AREEYAITEL PQM-CI, IR PQM-Cl #IEHILEREYIKIEEE

TERAFENAE! 18%AEE.

Active layer Voc V] Jsc [mAcm™] FF [%]? PCE [%]?)

PBDB-TF:PY-IT? 0.936 2238 741 4.0 £ 0.4) 15.8 (15.5+0.2)
PQM-CLPY-ITY 0.920 243 807 (79.1£0.2) 18.0 (17.6 £0.2)
PBDB-TF:PY-IT9 0.935 227 67.5 (67.1+0.8) 14.3 (141£0.2)
PQM-CL:PY-IT 0.918 241 74.8 (74.2£0.3) 16.5 (16.2+0.2)

)The average PCE values with standard deviations were obtained from 5 individual devices; ®'Rigid devices; “Flexible devices.

IMO11 1098102-94-3 IM012 1294515-75-5 IMO13 1098102-95-4 IM014 1160823-77-7 IMO15 1160823-78-8
C2H5]/C4H9 C4H9\[CZH5
oCsHi7 oCsHi7 CeHi7:g 0 0
S S \ S S \ SN
4 Br— Br -sn¢ Sn- 4 -sn< Sn—
S / j/sm 7S 24 s % 7 72N
O, O, .0 (0] (0]
CgH17 CgH47 CgH47
CoHg™ "C4Hg C4Hg™ CoHs
IM016 1352642-35-3 IMO17 1352642-37-5 IMO018 1514905-25-9 IM019 2237223-05-9 IM020 2239295-69-1
CaHo CaHo
= CyH = C,oH
Ty CoMs Ty Cobs
S \ S
4 _ 7 _
APV s s
S\ S\
C2H5 — CZHS — Cl
C4H9 C4H9 C4H9 C4H9
IM021 86134-26-1 IM022 469912-82-1 IM023 143367-56-0 IM024 1619967-09-7 IM025 2119752-09-7
F 4
‘ / \ S \ B st .
snSosnt | e T psh- | sneS s s 8 N | g LDy
7/ n\ \
/U\ 7 s 7 SN \ /[ S 7/Sn\\F /S,ns\/
Vi
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INTERMEDIATE MATERIALS Hal{ft3%l

IM026 2304444-52-6

IM027

IM028 2758115-09-0

IM029 2855048-11-0

IM030 2855048-12-1

C4He C4He

S
CeHi3 N CeHis
S S,
S Ny
S/}/ \i\s

C4Hg C4Hg

S
CeHis NN CgHia
S S,
RENaeYS
OHC S/? \TS CHO

Cy4Hg C4Hg

S
Cotlis N2 Cobi
S S
A Wy
N N

S S

Cy4Hg CyHg

S
CeHis NN CgHis
S S,
B L 77
N N

OHC™ 'S S7°CHO

IM031 2304444-51-5

IM033

IM034 2376334-93-7

IM035 2389125-24-8

Cy4Hg C4Hg

)

CeH1a N CgH1a
S S
= L 77
N N

S H H S

CaHs CoHs

s
CHe VA CyHo
s 5
A ey
N N

S H H S

CirHas, S S _CiiHas
I \ | W, 1

oncs N

IM036 76186-72-6 IM037 1613460-25-5 IM038 2478684-01-2 IM039 1674364-99-8 IM040 2033133-88-7
CqHo Ceft1s CioHa1 C1oHz
NSN N 02H5 N C4H9 i CgH17 C12H25
\ . .
Br Br N\ /N N\ /N N\ /N N\ /N
O,N  NO, Br Br Br Br Br Br Br Br
02N N02 02N N02 02N N02 OzN N02
IM041 25121-83-9 IM042 763114-94-9 IM043 950223-97-9 IM044 2653216-27-2 IM045
Br CoH1g Cy1H23 CoHs CeH13
S
S S S - S g
IM046 507484-54-0 IM047 2083617-82-5 IM048 2197167-50-1 IM049 507484-47-1 IMO50 2652583-73-6
N N N
i i i
= O = =
0 o \\N \\N 0 o \\N
F F cl ClI Br Br
IM051 1080-74-6 IM053 2558206-70-3 IM054 IM055
N
A
~ O
N7

IM056 3525-25-5

IM057 227953-67-5

IM059 306972-63-4

IM060 51655-63-1

C4H9 C4Hg C,H C4H
4Hg 4719
Br
HO/\)\CZH5 Br CoHs ~CHs HO CeHis
IM061 272788-71-3 IM062 2577473-65-3 | IM063 1448593-52-9 | IM0O64 2128304-89-0 | IM0O65 1446438-69-2
CgH17 /\/C\e,Hn CgH47 CgHq7 CioH21
HO/\/\C10H21 Br C1oH21 C1oH2 C1oH21 HO C12Has
IMO66 1661914-65-3 | IM067 1154738-85-8 | IM068 1562171-25-8 | IMO69 85531-02-8 IMO70 732276-63-0
C10H21 \/\/%OHZ1 C10H21 C4H9 C10H21
HO Br Br Br
Br CqoHos CagHos C12H25 CgHys C12H25
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INTERMEDIATE MATERIALS Hal{fF44%

IM071 663943-27-9

IM072 1282616-14-1

IM073 276690-04-1

IM074 444289-55-8

IM075 287976-94-7

A0,

o8
S

AT,

6

ol o

LI,

IM076 131059-46-6 IM077 106614-59-9 IM078 156178-44-8 IM079 61600-39-3 IM080 180416-07-3
: ¢ 0 s
ool o'ey, | o'y, | SO
O O O e o o N~ SN

IM081 58047-44-2 IM082 4049-72-3 IM083 20440-92-0 IM084 899-26-3 IM085

oo,

s

oL
O,N NO,

o0,

T,

IM086 64634-57-7

IM087 100308-67-6

IM088 16012-40-1

IM089 103052-38-6

IM090 58047-41-9

F

’
JORON

AT O,

Cl

CI/©/N\©\CI

“CL
Cl Cl

Cl

JOReN

IM091 1147081-43-3 IM092 1228632-34-5 IM093 400607-02-5 IM094 952514-79-3 IM095 597554-03-5
O ;Q O ,:Q 0 Q Q W & oH
)-8 — )-8 N ) e N OH Db

N r ‘O N Oi @ O @[N/)—QBOH Q OH
IM096 1198396-46-1 IM097 954137-48-5 IM098  1609484-28-7 IM099 128388-54-5 IM100 236389-21-2

(D » oo | O T
QI §)
S | Ot X g B‘.’“
L1 B, D Bon
0 HO®'OH

IM101 854952-58-2 IM102 864377-33-3 IM103 419536-33-7 IM104 23674-20-6 IM105 474688-73-8
i QO O | O | SO
HO. @ i O OH A a
B B-OH
OH HO
IM106 1373114-50-1 IM107 1241891-64-4 IM108 20302-14-1 IM109 400607-31-0 IM110 31574-87-5

o
Br Q'O

) $2
o

LD
ase

3

IM111  673474-73-2
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S

Br Q' Br
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