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Abstract: With intrinsic linearly polarized luminescence properties, perovskite nanowires have attracted wide-
spread attention. However, in the absence of template-assisted alignment during film formation, perovskite nanow-
ires are difficult to achieve uniform orientation, thereby limiting their potential applications in linearly polarized lumi-
nescence. In this work, we address the challenge of template-free oriented film formation of perovskite nanowires by
combining the regulation of their aggregation structures in suspension with the scalable blade coating process. By op-
timizing the suspension concentration and the shear force during blade coating, we have achieved perovskite nanow-
ire films with a photoluminescence polarization degree of 66. 7% and an electroluminescence polarization degree of
27.5%. This study presents a novel approach for the large-scale and cost-effective fabrication of high-performance

linearly polarized luminescent devices.

Key words: metal halide perovskites; semiconducting nanowires; blade coating; orientation optimization; linearly

polarized light-emitting diode
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Fig.1 (a)Schematic diagram of the synthesis of CsPbBr; nanowires by ultrasonic assisted method. (b) XRD and (c¢)ultraviolet—

visible spectrum of CsPbBr, nanowires

3.2 SSREMKEMEHRIE

Pl 2 78 T CsPbBry 4 K 22 (9 A [] 5 3 1Y i
# M F I8 3 8% (Transmission electron microscopy,
TEM)FAEE . K 2(a) ((b) 7351 7R T 9 800 7% Y
TEM P4 LA B R (¥ CsPbBrs 44 K 28 K B 48 31 1

J7 1, AT LU #), CsPhBrs 44 K £ 1 K B 3 240 A
£ 200~500 nm 35 [l N, 94 K 26 09 O ¥ K N
320. 2 nm, YKL F K H 642, 7 nm #EH A AL
SE LR AT B B 9K 2k X T g2 i TR R
A Y S R EAORE WA . K 2(c) .



SRR, G BHERAT 4 K L TR E 1) Bl R G2 Ml A R GBS 1401

(e)

()

(100)
@ 8
4

12
30F
L =320.2 nm 10r d, =150 nm
25 % d
20} ) 8r
g 2
E $ 6
. 15 3
101 4
5 2 -
2 1/nm
00 100 200 300 400 500 600 700 O] 1 12 13 15 16 17 18

Length/nm

Diameter/nm

B2 (a)CsPbBryZ KL 19 9 800 % TEM [ 5 K (b) X i i 4 R 22 K I GE i B J5 85 () CsPhBrs 4 K 2 B9 115 kA5 TEM ]
PR (d) X1 B AR GE T 7 18] 5 (e) CsPhBry A1 K 28 1Y 55 73 9 TEM PR K (£) 28 FFT 28 4045 21 1 477 5 BE B
Fig.2 (a)9 800X magnification TEM image and (b)corresponding length statistical histogram of CsPbBr; nanowires. (¢) 115 kx

magnification TEM image and (d) corresponding diameter statistical histogram of CsPbBr; nanowires. (e) High resolution

transmission electron microscopy image and (f)diffraction spot pattern obtained by FFT of CsPbBr; nanowires
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(a) Temperature-dependent PL spectra of CsPbhBrsy nanowires. (b) FWHM-T curve. (c) Photon energy-T curve. (d) Laser

intensity dependent TRPL spectra. (¢)PL lifetime-laser intensity-PL intensity curves
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Fig.4 (a)Schematic diagram of a film-preparation apparatus using spin coating. (b)SEM, insert FFT pattern and (¢)PLDOP of

spin coating film. (d)Schematic diagram of a film-preparation apparatus using blade coating. (¢)SEM, insert FFT pattern

and ()PLDOP of blade coating film
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(a) Energy level arrangement of device. (b) EL spectrum of the device, with an inset photograph showing the device in

emission. (¢) L-J-V curves of spin coating(SC) and blade coating(BC). (d) EQE-J curves. (e) ELDOP curves of devices

prepared from 0.5 g/mL nanowire dispersions. (f)PLDOP-Concentration-ELDOP curves
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