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The present invention provides PHPIT and fabrication thereof.
PHPIT has a side-chain-tethered with hexylphenanthrenyl-imidazole
polythiophene. The visible light absorption of the PHPIT/PCBM blend
1s enhanced by the presence of the electron-withdrawing
hexylphenanthrenyl-imidazole. The PHPIT/PCBM blend experienced

more-balanced electron and hole mobilities and solvability.
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wHEEMGE T TFHEY — RIS ATHE-FA-], - R
RER  EXMABRAEZED—CATEE -HEHTEE
A AT — 3,6-=—i2 3F-9,10-—E & 3-Ey A E
(3-thiophenecarboxaldehyde) ~ — % & % X &
(4-hexylaniline) -~ — B% B 4% (ammonium acetate) $1 — &
B (acetic acid)2— % — LA REELA—F —1Lo -
BEZ2RTRE bbb HE— T KRS (hexyl
_ [ _ magnesium bromide)#» — Ni(dppp)Cl: 2 — % —{t & R &
UNEA—F_tbth: BITF b mBE— N-BT 8%
Bz (N-bromosuccinimide, NBS) - — m & k& (THF ) R 3% &
B 2z — % = 4 4 R B E £ -
HPIT(2-(2, 5-Dibromothiophen-3-y1)-6, 9-dihexyl-1-(4-hexyl
phenyl)-1/phenanthro[9, 10-d]-imidazole) : A &K # 47
HPIT- m & vk~ — F % % 1t 4 (methyl magnesium bromide)
fo— Ni(dppp)Cle 2z — ¥ wit & R E #E A R KG T L
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(3, 6-Dibromophenanthrene-9, 10-dione) o # & 3 4] ¥ >
e 4% N-7& T — & 2 B (Mbromosuccinimide, NBS)i& 3% & A
AN ackd (THF) fo B & ey 9,10- = & 3k (9,10-
dihydrophenanthrene)Z & MW » RE KR E4HEH 20 &

48 o MKETFor B 84 (NallC0s) » A B A KT %

BR - B ERALHK LA (ethyl acetate) A XE » ¥ F

R sk (MgSO0s) ER&E &R 3,6-=/2-9,10-= & 3
(3, 6-Dibromo-9, 10-dihydrophenanthrene)- 4 % - 4 3, 6-
=78-9,10-= & 3 f» = &1t 4% (chromic trioxide)# #

® Bt & &F (acetic anhydride) W £ A B FTREZF T
| % ksl A L NH BamER s (ethyl
acetate) fv N E B > #F F AR B (MgS0.) IR 4% &

3,6-—i%3-9,10-=# -

2% H2BE1IBAT L3, 6-=i23-9,10-=8

@3-+ w3 & B (3-thiophenecarboxaldehyde) ~ # T %

¥ Bk (hexylaniline) - & & 4% (ammonium acetate) -~ $L &

8 (acetic acid) W R B2 % » BB ARZXLE—Lte]
( 6, 9-Dibromo-1-phenyl-2-(thiophen-3-y1)-1#-phenanthro[9
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,10-d]imidazole) % & & & -
BEHLBEIBAT £EF oW BTERELE
(hexyl magnesium bromide)#= Ni(dppp)Cl: R /& 2 %% ° #
Ft i R Z % = & <3 #
(6, 9-Dihexyl-1-(4-hexylphenyl)-3a, 11b-dihydro-2-(thiophe
n-3-y1)-1#phenanthro[9, 10-d]imidazole) &8 % A& # ¥ » &
R o
Ww¥ | Borr AF—1tbdhdt N-I8T —8 2K
@  (/-bromosuccinimide, NBS) ~ w #iok % (THF) & & 8 R /&
> #% , # LA AF
HPIT(2-(2, 5-Dibromothiophen-3-y1)-6, 9-dihexyl-1-(4-hexyl
pheny1)-1#phenanthro[9, 10-d]-imidazole) &5 4% A& # + » &
R e
BEMHL2BE 1 Brxo HPIT £w &%k (THF) »
¥ £ ja 4t 4% (methyl magnesium bromide)#= Ni(dppp)Cle

) 4 J& Z % # E3)| PHPIT
.‘ (poly(hexylphenanthrenyl-imidazole thiophene))

(poly[(2-(thiophen-3-y1)-6, 9-dihexyl-1-(4-hexylphe
nyl)-1#-phenanthro[9, 10-d]imidazole)]) -

BBAE A B PHPIT B3IAZMETHE TR
B RAESHITFASGZERE -ZE—F 8 FAEE
“1,3-—a A ARz RATH-XBABEEH/ST TN
BWEHE B RETHSFFXIENRRIBELETFRAETR
REE R AN KRAATHBAE -
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£k » #& PHPIT # [6,6]- %X & Co- T B ¥ &5
([6, 6]-phenyl-Cei-butyric acid methyl ester, PCBM)#
REARAH  HAZARBEBOABEHSL [TO /
PEDOT:PSS / PHPIT : PCBM (1:1, w/w) / Ca / Al # K
P s E A o

FERE THEAATAREZA HFPATHAERTER
EMRBFREREMAMRAE -

% 1 R HATHRHET > TEREMRFAE 120 °C
‘%%%TW ERBRENATEREE KRHFELEHHMA

Stk REAREE A 8. 3mA/cn’ E)E"‘Ei%#%f&
2hH 3 1h BHNFRIHBENTHA 20 282844 T
ERFBENSERA 30 28&ESHFERXT  AETREE 11.3
mA/cm’ Bk kM ERAD 4 1% RAT 32%2 % -

A4 )
SAFRAR 10CEKX | oo (V) |Jse ma/eany | R (Esci?(;?)
(%)
PEPIT/PCBY (w/w=1:1) ®X 20 o 8.3 62 3.1
48
PEPIT/PCBH (w/v=1:1) @k 30 o, 11.3 60 4.1
48

%1%
5 2BA—RERHIINETHEHOMGE » AR
B 26 1) 2 F %o PIHT/PCBM #atbdk - B ETR T A > &
% 8 = PHPIT $2 PCBM 45 /& & 4 & &) L # & # 7 45 2] &9 5h 20
¥ F % % (External Quantum Efficiencies, EQE) ¥ % %
78 4oty PSHT/PCBM t# » HF » MARHFRE KA 30
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SEAFTFHEARRRYE RELE > AEAZIFTHEHAY
S TXBEBESLE TRET LE AL factor, FF)
EHRA - BE AT BOEARRGHS FHRT
RARBRAHEHBARIORLEARA  RETAETR
MAFER -
#3A-BACHBFAAERFRESFR 2030 &
45 42 E ¢y PHPIT/PCBM BB X R FHhBEHESH T
%  ERFREAFTEHMWE 30 24855 R M S, a k& 3%
e ®E 2,27 H A e WA AR K (internal light
absorption)3¥ /o & 7] 4E M o
% 2 RBTAARGHBE TR PHPIT/PCBM £
P3HT/PCBM & 2 ER - EFeh @ R A dmAeyb % - &
FERA -TFHAHER AL THE  ATEEESHERT

R % B (short-circuit current density) °

BaFasen 12008 Xk TREHE(UN) TFEHE(L) ,
e/ [Lh
120°C (cm’/Vs) (cm’/Vs)
P3HT/PCBM (w/w=1:1) ®& Xk
1.8x10° 2.5x10° 13.8
30 »42
PHPIT/PCBM (w/w=1:1) ®& Kk
6. 6x10° 1. 6x10° 2.4
20 48
PHPIT/PCBM (w/w=1:1) ®© Xk
1.8x10° 3. 7x10° 2.0
30 »n48
PHPIT/PCBM © k 45 4#-4% 4.4x10° 1.4x10° 3.2

®2%
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. —#EpitdhanF ERBANSLERMADS S
T — gz orTA-FA-1,3-—REREE -

2. WY HFEANEEHE | BAAAEZIENITAYS
UENFTEMBE T TFHRRE VLS —TAETRE -
3. ¥ HEABKBA R 2HAmMmEXEp A ST ED
&, 4  PHPIT(poly(hexylphenanthrenyl-imidazole

thiophene)) °

@ 4 —HANETELHOAKREYF > B[6,6]-FXA-Co-TH
FEEAEDITAY G FTHREHE MR A8 AENZ
EnMAYE S TFH—REELESTEA-F A, 3-
—REAER -

5. WP HEHEEE 4 AAAEZIKGREELH AR S S
FoRAFTREDMADE S THRKED LS —TAT
fE A o

WY FEHNEEE O AMLEIABETLHN ARG S
® 3 , 3 » 2 &
PHPIT(poly(hexylphenanthrenyl-imidazole

thiophene)) -
1. ~ #BBAGETLH ARSI T I E 2 asd
AT — 3,6-— 2 E-9,10-—8R 8, 3-"Eu ik AB
(3-thiophenecarboxaldehyde) ~ — % @ # X B
(4-hexylaniline) - — & & 4% (ammonium acetate) 1 — &
o

& (acetic acid)zZ— % —1t o REAE A —F — 16
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AT B —ibbh s — T K21 4 (hexyl

magnesium bromide)#» — Ni(dppp)Cl:x — % — 1t 5 R &
NEE—F b

AT H E — b & & N-/8 T — 8 = B
(N-bromosuccinimide, NBS) - —wm &,k (THF) & % &
B 2 — % = 44 4 R EB A % -

HPIT(2-(2, 5-Dibromothiophen-3-y1)-6, 9-dihexyl-1-(4-hex
ylphenyl)—lﬁLphenanthro[Q 10-d]-imidazole) ; A &
#4733 HPIT ~ 3% wm & vk ~ — F AR 1b 4 (methyl
magnesium bromide)#f» — Ni(dppp)Cl: =2 — % wit 4 K
B BAMATABRECHEIARS ST
WY FEAHEEE TEAMEZEBEZRGETLHEA
BarFratr EVasRGEaiLshas T
F ik o
Y FEAHNREESAMEZ R ABARGETLOEA
MEa s TIXRTE SERpiTEans T —RI&z)
el A-FEA-1,3-—fuXEH -

&tt

FHMB S TXRIE EPZENiTEd
Ehas—TRERE-

1. 4o 9 3 @ﬁd%&@% 8 HAMZHEBAKGRETLYH
AMar TR E EFPaEnpMeddsTEDE
A PHPIT(poly(Chexylphenanthrenyl-imidazole
thiophene)) -
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12. —# 24 PHPIT&H F ik > 20 a4
#AT— 3,6-—i83-9,10-—&F & 3-E=uHAH
(3—thiophenecarboxaldehyde) I < SRR S S
(4-hexylaniline) ~ — & & 4% (ammonium acetate) $L — &
& (acetic amd)i——%*&é\&ﬁééi—-ﬁ—%bé\% ?
B ITH B — b i — T KR4 (hexyl
magnesium bromide)#s — Ni(dppp)Cl: =2 — % —ItA4 R E
NEEE s
® A BB OB — N-RT @35 R
(N-bromosuccinimide) (NBS) ~— THF R @ ez — % =
e REELE— HPIT, A&
# 47 3% HPIT ~ 3% THF ~ — ¥ X /& 1t 4 (methyl
magnesium bromide)#» — Ni(dppp)Cl: Z — H Wi 4 R
JE ’ 1 LA 7 R, % PHPIT
(poly(hexylphenanthrenyl-imidazole thiophene)) -
13. ¥ EHGEESE 12B8AmlZ UHPIPITH A £ ¢

@ L PPITTEAAAABEE RN A RS ST -

14




1370824

6 13
e~y ST
N N

CH,COONH,/CH,COOH

CgH

Ce

—N ~ 2eqNBS
[\ ~ THF/CH,COOH
Br S Br
(HPIT)
a) CHyMgBr
THF

b) Ni(dppp)Cl,

CGH13

CgH
ray ST
N

—N

%1 HE

PHAEL  HEza 101548188

[UE 4 RIEER

Br
i Br
cGHu—O—NH, CeH13\©\
- N
N

(gi a) CgH,;MgBr

S

(1) b) Ni(dppp)Cl,
THF

C.H

] 8' 13
I CH
H13\©\ ,O 8 13
N

=N
/ \

S
2



1370824

PHEAL HE2ZAH 101448188

80 H & — &
\
1 / \ktA/ \
70- /\
. s
60 1 \/ \
® ma ‘/6""0 N ™
%uﬂ ._.‘_—* O’—‘O/(lj;\..- o
T 7 +P3HT/PCBM eI
K ] EK120C, 3054 \g\
% | —C— PHPIT/IPCBM (1:1, wiw) '\\z'
s EK120C, 20545
| —A—PHPIT/PCBM (1:1, wiw)
104 EIK120°C, 3053
| —0— PHPIT/PCBM (1:1, wiw)
0 [E]],F:JZOC 45 %
400 450 560 5%0 G(IJO 660 700
® EF(nm)

%28



1370824

P -4Ex8# 101544188

.00

3

3.00 pm

.00

2

1.00

% 3\ E



1370824

PHMAL S E2B8 1014548188

% 3B B




1370824

wHANL - FEZBH 101 44188

.00

00

1

% 3CH



	首頁
	聲明/優先權
	摘要
	指定代表圖
	說明
	說明(修正/更正20120418)
	專利範圍(修正/更正20120418)
	圖式(修正/更正20120418)

