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Abstract: We have synthesized new pure blue-emitting hyperbranched polyfluorene (Hyper-PDHF) through
As and Bs type monomers via Suzuki coupling polymerization. The weight-average molecular weights
(My) of the Hyper-PDHF was found about 35,000 with polydispersity index as 6.1. The UV absorption
peak of the Hyper-PDHF film was at around 335 nm which was far blue shifted than that of linear
PDHF film which was found at 380 nm. The pure blue photoluminescene (PL) peak of the Hyper-PDHF
was measured at 419 nm as main emission with 397 and 444 nm as shoulder peaks. The Hyper-PDHF
showed also higher PL quantum efficiency in solution than linear PDHF (Hyper-PDHF, ®sol =0.81; PDHF,

$s0l=0.78).

The annealed PDHF film (5 hrs on hot plate at 80°C) showed increased shoulder peak

emissions and emission color was changed into the green emission. But, Hyper-PDHF film shows almost
no excimer emission peak even the film was annealed. The enhanced PL efficiency and no excimer
emission of Hyper-PDHF results from the inhibition of excimer formation by the introduction of the
hyperbranched system into the polyfluorene backbone.

Keywords: Hyperbranched polyfluorene, Photoluminescence, Blue light-emitting, Electroluminescence

1. M 8

1990 Cambridge 7%l & Z(dg-Hd
Ar)d &) (poly(p-phenylenevinylene), PPV), A4 9]
o] &3 uEA wgrfol o=

AL Fo) nEAE

(polymer light-emitting diode, PLED)7} X 1% 3

Zadt olF A4 wa e 4%
wolWA AAZF At S5 wE

ekl Aol %&ﬂ A o]}, PLEDY]

), PR, %—a(u}a} 2 2l)
PPP), 2] (¥] 2 #) (poly(thiophene), PT),

- Ee (k-

e ase
A A
w2

s 2]

(poly (p—phenylene),

Y (EF

A tAaEgelse $&rtsAoR 2s PLED <2d) (poly(fluorene), PF) #=Hd 53 & 2o 11
of tieh e A7t Ho A Ak [1-3]. f=Fd 5] Baso] ok [45]

ole] A4 wel UM AA, wA FAL WA o Feu B AW @ A WA 5o 4
= 285 o]gste] &AE TG 1 el A og <l F(EFFL) (PF) F=A7 #e A7
of sl W BAS AUsE ol FARLE s} molpd. AW Za(EFed) fEA A9
a. Corresponding author; taekahn@ks.ac.kr Sodeel PL2 AANs et ARl =



702

Fag e wgo]l SUkste] HA4S WG R A
A B AR8A 2AEA NeEert golAs A
ARl EAZE = Aem A Y o= EH(E
Fodl) aiEAe] FAREo] Wi HYFAow Aot
o] uEA ALE7HY] aggregationol oA wHAEl=
excimer g/l o3 FuF dge L3 Tt A
woz deA dn [67]. ol £AE sdstas
ZY(EFL) Ao 9 el ofF Z X FA
(H=g 52 EfdelihE EstAY EFH(EF
o) nFA deke] aiar AFEZES] packing S 9
S 4 & end-cappers =YsHE 5o Al=7F H o

A gk [891.

AT E 2EA e WEtE Fste] 71E
-°4 *dﬁo %al(%‘?-g‘?ﬂ) TER7L ol dlo]w B Al X
IEAE AytBs FEjQ WA

mlu
€ oo

)
% /‘}*0“0}04 %*éé}%‘ﬂ [10,11]. 719 Ad Zg(2
o) aFEA HEe] slolHHEMA E(FFLA)
o] AS B} AFERE aggregation D excimer ¥4
o] 94 HFqom o= PL % electroluminescence
(EL) 59 5A4<& T3l v A stoh
2. Al B
2.1 A2 ¥ T|=
2 AgolA AlE"E Ay FAo dFAJA 27-bis

(4,4,55-tetramethyl-1,3,2-dioxaborolan-2-y1)-9,9' -di
hexylfluorene®] 749 2,7-dibromo-9,9’-dihexylfluorene
GFAE ol &ste] 7]Eo HarEolxl AW El Pd
Zu| & o] &3t coupling WS Egld z‘sLH@}og]:}.
By &9 @akel 13 5-tribromobenzene? 7%
anh-ged oA Fsel BARY glol M F3
of o] &atqtt. w3 THH StolHB WA E(FF
e&)el 2t Br 75 7]& end capping 87 9138k
N,N-diphenyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaboro
lan-2-ylanilineS 4-bromo-N,N-diphenyl- aniline<
o] gafo] A Pd ZulE o] 48 coupling WE& F
stel g,

2.2 Hyper-PDHF2| &AM

Hyper-PDHF9] 4% 29 13 o] 2,7-his(4,45,5-
tetramethyl-1,3,2-dioxaborolan—2-y1)-9,9' ~dihexylfluorene,

J. KIEEME, Vol. 23, No. 9, pp. 701-707, September 2010: T. Ahn

Pd(PPh3),
—_—

toluene
reflux

Pd(PPh;),
—_—

toluene
reflux

O O n

PDHF

Hyper-PDHF
Fig. 1. Synthesis of Hyper-PDHF.
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Fig. 2. TGA thermograph of PDHF and Hyper-PDHEF.
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Fig. 3. UV-visible spectra of Hyper-PDHF and PDHF.
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Fig. 4. PL spectra of Hyper-PDHF and PDHF.
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Fig. 5. PL spectra of annealed (80C for 60 min) PDHF
and Hyper-PDHEF.
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Fig. 6. EL spectra of PDHF and Hyper-PDHF thin films.
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