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Large-scale active luminance film with enhanced polarization made
of aligned quantum-rod-containing polymeric nanofibers
for highly efficient and wide color gamut LCD displays

QIN Jing, WEN Zuo-liang, LI Shang, ZHOU Zi-ming, HAO Jun-jie,
WU Dan, LIU Hao-chen, CHEN Wei, XU Bing, WANG Dan,
CHEN Rui, WANG Kai*, SUN Xiao-wei "

(Department of Electrical & Electronic Engineering » Southern University of
Science and Technology , Shenzhen, 518055, China)

Abstract: CdSe/CdS quantum rods (QRs) with polarized light emission have great potential in the
next generation liquid crystal displays (LCD) backlight. Aligning these QRs in large scale is the key
for practical applications. In this paper, we report a large scale film made of aligned QRs in PMMA fi-
bers. Making use of a new tributylphosphine (TBP)-assisted synthetic method, we firstly synthesized
uniform CdSe/CdS QRs with high absolute quantum yield (QY) of 60%, narrow full width at half
maximum (FWHM) of 25 nm and large Stokes shift of 182 nm. Then, these oil phase CdSe/CdS QRs
QY )
dimethylformamide (DMF) and polymethyl methacrylate (PMMA) were used to electrospin aligned

( maintaining the high absolute dissolved in the mixed solution of chloroform,
QR-containing PMMA nanofibers. Collecting these fibers by a roller, we were able to make large-scale
active luminance film with enhanced polarization with these PMMA nanofibers aligned. For a 5 cm’
size film, the polarization was measured to be 0.45. The film was further inserted into a mobile LCD
for test and the brightness of LCD was enhanced by 18.4% with the film. Our results indicate that our
aligned film is a very promising backlight solution for highly efficient and wide color gamut LLCD dis-
plays.

Key words: quantum rods; polarization; electrospinning; alignment
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Fig.1 (a) Schematic diagram of the synthesis process
of CdSe/CdS QRs by TBP-assisted method.
Structural formulas of (b) TBP and (¢) TOP.
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Fig.2 Low resolution TEM images of (a) CdSe
cores and (b) CdSe/CdS QRs. HRTEM im-
ages of (c) CdSe cores with a lattice
constant of 0.37 nm and (d) CdSe/CdS QRs

with a lattice constant of 0.39 nm.
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Fig.3 X-ray diffraction (XRD) results of powdered
CdSe cores (blue line) and powdered CdSe/
CdS QRs (red line). The XRD PDF standard
card of CdSe (blue bar, JCPDF of No. 02-
0330) and CdS (red bar, JCPDF of No. 41-
1049) are also exhibited under XRD results,

respectively, as the references.
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Fig.6 Time-resolved photo-luminescent decay of CdSe
cores and CdSe/CdS QRs synthesized by tradi-
tional method and TBP-assisted method. The
corresponding absolute QY and lifetime are in-

serted beside data with a same color.
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Fig.7 SEM images of the nanofibers electrospun on
(a) a plane collector and (b) a roller with a

high-speed rotation, respectively.
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Fig.8 (a) Schematic diagram of the alignment of
QRs in nanofibers and (b) TEM images of
the aligned CdSe/CdS QRs embedded in the
electrospun nanofibers. Inset is the an higher

resolution TEM result of the aligned QRs.
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Fig.9 Exhibition of the ALEF fabricated by electro-
spinning without postprocessing (left) and
with a postprocessing of vulcanizing (right)
under (a) white light and (b) UV light.
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