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Fig. 1 Synthetic route to diarylfluorene-based polymers: PDBF;5 and PDBF 4.

1 SCIGEY

1.1 HEmRTRME
Wi LR At ((H-NMR) A% 1% (13C-NMR) Il

TRIIR ] INM-ECZ400S/L1 A% iR e 1A%, LA
SARE T (CDCLy) A 34T 5
I F i ER B R 15 A% U(GPC) A 15 2,
e 2% VU UK (THF) N sh A s 8 ah-m] Wi

RE VX



FEFEAE: AR WA R A AR AR A R S e i e 3

(UV-Vis) 1% Y% 1% (PL) 4 1) 5K Fi| Shimadzu UV-
1780 A4 4841~ 0] W, 735t ' FE 11 F1 Hitachi F-7100 £¢
PCAEAGEATIN:  RAEWRIFAI FRR (T, )8
A E ST TCGAER RS FIAITH], IR
JE A Fl A 25~700 °C, ARIE# R 10 °C/min;
B T AL G UL 5 (T,) >R Fl DSC214 Polyma 2R 2
P EACER R TSR], REER
YL 30~300 °C, FHE#EZ A 10 °C/min, P
TR N 25 °C/min (2); AR R im it Je B
B (LVIOOND)TE & il N IHAFRAE; WL &R TR
R (PLQY) £ 4 18 1 2 A7 wlAT (Xe900) Y %% T 68
FLSP980 MR K7 .

(@)
100 |

80

60

Residual weight (%)

40}

200 300 400 500 600 700
Temperature (°C)

0 100

(b)

15t Cycle ---- 2nd Cycle

Heat flow (mW/mg)

0 50 100 150 200 250 300
Temperature (°C)

Fig. 2 (a) The thermogravimetric (TGA) and (b) differential
scanning calorimetry (DSC) curves of PDBFg, with a heating
and cooling rate of 10 °C/min under nitrogen atmosphere.
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Fig. 3 (a) UV-Vis absorption and PL spectra of PDBFg
and PDBFy,, in dilute solution (10~ mol/L in toluene) and
spin-coated film states; (b) PL spectra of PDBF s/PDMS
and PDBFg;o/PDMS composite films at different PDMS

blending ratios.
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Fig. 4 The atomic force microscope (AFM) heigh images

of polymer spin-coated films. The scanning range is 5 pm.
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Fig. 5 The microscope pictures of (a) PDBFs/PDMS and
(b) PDBFg;o/PDMS composite films at PDMS blending
ratio ranging from 10% to 70%. The scale bar is 20 um.
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Table 1 Surface energies and Interaction parameter for polyfluorenes with PDMS.

Contact angle (°)

Surface energy (mN-m2)

Polymer

Interaction parameter (y) (K)

Water EG*® ye 78 y
PDMS 118 102 8.21 0.69 8.90 -
PDBF g 86 72 9.37 11.91 21.28 2.66
PDBFgo 103 82 16.13 1.76 17.88 1.55
2 EG is ethylene glycol.
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Fig. 6 The microscope images of films spin-coated from tetrahydrofuran solution. (a) Image at white light; (b) Image at UV

light; (c) The strain-stress curves and (d) elastic modulus of free-standing composite films with PDMS content of 50 wt%.
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Fig. 7 (a, b) The current density versus voltage curves of PDBF; and PDBFg,, at different loading contents of PDMS; (c, d) The

luminance versus voltage curves of devices based on composite films of PDBF g and PDBFg;q with different blending ratios of

PDMS.
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Fig. 8 (a, ¢) The EL spectra of devices based on PDBF; and PDBFg;, composite films at different blending ratio of PDMS.
All spectra were recorded at applied voltage of 8 V; (b, d) 2D images of voltage-dependent EL spectra for PDBF¢/PDMS and

PDBFg;o/PDMS-based PLED devices (10% PDMS).
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Fig. 9 UV-Vis absorption and PL spectra of PDBFg;, films spin-coated from various eco-friendly solutions (10 mg/mL).
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Fig. 10 The EL spectra (a, d), current density-voltage-luminance (J-V-L) curves (b, e), external quantum efficiency (EQE) and

current efficiency (CE) versus current density curves (c, f) of PLED devices based on PDBFg, films spin-coated from toluene

and isobutyl acetate solutions.
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Research Article

Tuning Compatibility and Optoelectronic Properties of Polyfluorene/
Polydimethylsiloxane Composite Semiconductor Films

Qi-xin Duf, Xiao-qi Guo', Tian-ci Wang?, Jian Tao, Ya-min Han", Lu-bing Bai", Jin-yi Lin
(State Key Laboratory of Flexible Electronics, School of Flexible Electronics (Future Technologies),
Nanjing Tech University, Nanjing 211816)

Abstract In response to the need for stretchability and environmentally friendly processing in flexible displays,
we designed and synthesized a polyfluorene derivative, PDBFy;,, by incorporating hybrid siloxane side chains.
Composite semiconductor films were constructed by blending the polymer with polydimethylsiloxane (PDMS)
elastomers, and we found that the siloxane side chains effectively regulate the compatibility of the composite
films, significantly suppressing phase separation and maintaining uniform morphology even at a PDMS content
of 70%. This polymer exhibited blue emission with a thin-film photoluminescence quantum yield (PLQY) of
50.7%, along with good solubility in various green solvents while maintaining optical properties comparable to
those in conventional toluene. This enabled the potential for eco-friendly fabrication of stretchable displays. Polymer
light-emitting diodes (PLED) fabricated from both pristine and composite films showed promising deep-blue
electroluminescence. This study provides a viable molecular design strategy for developing flexible optoelectronic
materials that combine stretchability, green processability, and high performance.
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