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Abstract: As a new semiconductor material, metal halide perovskite (MHP) has shown excellent performance in
photoelectric applications. Among them, MHP based light emitting diodes (PeLLEDs) have developed rapidly, and
the efficiency of red and green light devices has reached the commercial level. However, the efficiency of blue
PeLED still lags far behind the counterparts, which largely hinders the application of PeLED in the field of full color
display. In this paper, the blue-color quasi two-dimensional PeLED based on dimensional modulation is prepared by
adjusting the proportion of mixed halogen anions and the composition of quasi two-dimensional perovskite. Firstly,
we used the addition of phenylethylamine chloride (PEACI) to CsPbBr;: PEABr quasi two-dimensional perovskite to
gradually replace phenylethylamine bromide (PEABr) , and realized the modulated emission peak from 502 nm to
476 nm. However, with the increase of PEACI, the defects and n = 1 low-dimensional phase in thin films gradually
increase, leading to a decrease of device efficiency. We introduced guanidine bromide (GABr) into CsPbBr;: PEACI
blue quasi-two-dimensional perovskite, and the n = 1 low-dimensional phase was significantly inhibited, which was
conducive to exciton energy transfer, and finally the performance of quasi-two-dimensional PeLED was significantly

improved in the range of blue light. This work provides a new approach for realizing efficient blue PeLED.
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Fig.1 Perovskite films at different PEACI replacement ratios. (a)PL spectra. (b) The corresponding CIE coordinate. (¢) UV-ab-

sorption spectra. (d)PLQY data.



1016 K it

L
2

1l 44

h T BRI ERT RE E R R B T
CsPbBrs;: PEABr(0. 2 mol/L: 0. 2 mol/L) 45 £k #" {£
KR A PEACI & 4 L 5] (PEACL 5 PEABr 1) f&
L) 9 85 SR AT R R AT T 58 A WO T RO BUR
JEMRX . WK 1(a) TR, BE & PEACL Lb 9] ) 1
T, %S i WA, PL & S g 4 I 2 T 503
nm (0%) 498 nm (25%) .492 nm (50%) . 488 nm
(75%) #1477 nm(100% ) , I H. 34 B A 857 1 & Gt
S 2 W 55 (FWHM) (~24 nm) , PLOG % i1 55 n 4
3D AP E o 78 1Y K ST 21 06 55 3R W1 A SR 45 4
1o BE A Y O BAA AR B A 2% B2 o AN Y CLE A b
B 1(b) fim . B 1(e) AR ok, 75 ~393, ~
419, ~446 nm Kb 43 HIXF R F o fH 8 1,2, 3 M+
Wi . AT HhRT DL I R =2 AH B T R

Wk PEACL LU ] (4 385 I iy i @0 /b, no= 1R 5F
IE W A 06 ) 328 o i, R = 1 AR AR A Y 20 53 Bl
H PEACIH I AT N . SR, n = 1AHE B UE W]
REHIERFEAIES0N, XA T H TR
VR o PR, Ry 7 s 2005, Wb 20 A ME 2R B K
Fr Al n = VA BYIE AL, X — SO PLQY 245 1%
LSSk o an & 1(d) s, B PLQY fifi 5 PEACI
Fb 451 F 384 0 1 98 /) L 3K 5 n=1 A LG 38 i At 2
) C1A X

F 1 AR PEACHER i LU 4] 5% 1 T 1 45 19
PeLED 1 HL Bk M E 2 %0 PeLED #5144 4514
WK 2(a) s (p-i-n 45 #4 : TTO/PEDOT : PSS/CsPb-
Bry: PEA (Br/Cl)/TPBi/LiF/Al) . #% 14 M1 5 &k Ot
(EL) &% an i 2(b) iR , & wi R S — 4E i

% 1 CsPbBr,:PEA(Br/Cl) PeLED 4 BHEELZ X SH

Tab. 1 Electroluminescence parameters of CsPbBr,: PEA(Br/Cl) PeLED device
PEACY/% V.V EQE, /% CE, /(cd-A™") PE, /(Im-W"') L, /(cd-m?) EL peak/nm FWHM/nm
0 3.1 4.1 8.7 6.9 2 884 502 25
25 3.1 3.6 6.1 4.9 1590 496 27
50 3.1 2.9 4.2 3.3 1367 492 27
75 3.1 3.1 3.8 2.9 1235 488 26
100 3.1 2.6 2.2 1.7 409 476 25

(a) (b)
LiF/Al

TPBi

CsPbBr;: PEAB1/CI

A N7
/" \ 25%

With PEACI/3.6 V| (¢)
0%

With PEACI

50%

S A
L 1 1 - 1 1 1 1 1
1TO 450 500 550 600 650 0 0.1 02 0304 05 0.60.7 0.8
A/nm x
10°E 10*
(d) o (e)
o 10k 10°}
£ 1L &
z 10; £ 10°F
E 100; T 10}
> 10E 3 )
g 1072 F = 10°F ——0%
< 20} o
= 0 : 750
5] _ -2 == o
£ - 10 ——100%
&} -5 1 1 1 -3 1 1 1
10 3 4 5 6 10 3 4 5 6
A% A%

&l 2

AT PEACT B 4 Hb i) 2% 44 T il 4% 1 PeLED HE 850 & B M RE o

(a)PeLED %% {14 45 #4 75 72 & (45 44 : ITO/PEDOT: PSS/

CsPbBry: PEA/TPBI/LIF/AL) 5 (h) EL G35 () CIE 1815 (d) ML E-HL TR 25 (o) S B -HL TR Hh 2
Fig. 2 The EL performance of PeLED prepared under different PEACI substitution ratio. (a)Device structure diagram(structure:
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Fig.3 EL efficiency of PeLED prepared with different PEACI replacement ratios. (a) Current efficiency (CE) -current density

curves. (b)Power efficiency( PE)-current density curves. (¢)External quantum efficiency(EQE)-current density curves.
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Fig.4 Perovskite films with different GABr ratios. (a)UV-visible absorption spectra. (b)PLQY data. (¢)PL spectra. (d)CIE dia-

gram. (e)Schematic diagram of the role of GABr addition.
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Fig.5 Different GABr adding ratio under the condition of the preparation of PeLED electroluminescent performance parameters.

(a)Device structure diagram (structure: ITO/PEDOT: PSS/CsPhBrsy: PEACI: GABr/TPBi/LiF/Al). (b) EL spectra. (¢)CIE

diagram. (d)Current density-voltage curves. (e)Luminance-voltage curves.
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Fig.6 EL efficiency parameters of PeLED prepared with different GABr addition ratios. (a)Current efficiency(CE)-current den-
sity curves. (b) Power efficiency (PE) -current density curves. (¢) External quantum efficiency (EQE) -current density

curves.
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Fig.7 Scanning electron micrographs of the perovskite film. 50%PEACI(a) and 16 mg/mL(b) GABr sample. (¢) X-ray diffrac-
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tion spectra. (d)The comparison of the device operational stability under a constant current density of 15 mA/cm®.
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