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Comparative Study of Perovskite Light Emitting Diodes Fabricated By
One-step and Two-step Approaches

Parinaz Moazzezi*, Vahid Ahmadi'" Masoud Payandeh?, Bahram Abdollahi-Nejand"2,

1 School of Electrical and Computer Engineering, Tarbiat Modares University, Tehran, Iran
2 Nanomaterial Research Group, Academic Center for Education, Culture and Research (ACECR) at TMU,
Tehran, Iran

Abstract- These days, achieving the optoelectronic devices with low energy consumption attracted much attention in the
photovoltaic field. In this regard, along with low energy consumption, fabrication of the perovskite light emitting diodes
(PeLED) with low cost materials and methods proposes are of great importance. In this work, two approaches of one-step
and two-step deposition of the perovskite layers in fabrication of PeLEDs is studied. The results show that despite the better
surface coverage achieved by two-step deposition method, it presents lower luminescence in comparison to one-step
approach which can be described by lower recombination in bigger perovskite crystals.

Keywords: Light Emitting Diodes, perovskite layer, one-step and two step deposition

FrY
2ib g yiws BBWWW.OPSLIE colu yo a5 cul jLael glls ()90 0 allie oy


http://www.opsi.ir/
http://www.opsi.ir/
https://www.opsi.ir/article-1-1548-en.html

[ Downloaded from www.opsi.ir on 2026-06-19 |

VWAS Crage Vo) Y

90 5 Gld>p S Glas Y o slawnlie asll
Sl 428 5 118 Con 0590 01380 5 Slae 5 glal> 1o
Gala3T e, ¥

il 2j g (Blugp JeS e o S
ITO/PEDOT: PSS/CH3NHsPbBrs/ZnO/Ag
Sl o ooy ioles V SS jo lisle gl

VO Olakad 4 1, ITO @Y 45 lol sgs esle sy
o Sy o 9005 s @ope o (Sl VB o
Jole 5 s g aids SO Sde @ la)l 3 L1 ]
A2 )0 e oS (0 loy a0 A gles o HCI
Syelit ploxg Jsibigngs DI Ol alewy 4 al> o

.«)9.:06& & &

A
=)
2
2 -4.6
=2
E ITO
<
<
-
-5.7

J POV T IR L WL B LW

P ad, 5 a4 gbaY g5l ol She Y S
J-es v
‘) 0,0 0diBS lewl gy PEDOT:PSS ng«.l.» ools
s Slomen (550 BB Ll 5l as ojls oage 5
osle (pl sl asaz g b ojls colSgpn Y L oonlio

o (V% eV) Syl sl Lws 2les g Sl e
Jid axl ol b g ,mS by s G ol b wilgs

Iy oole (pl . aiden Sguga |y 0,381 203l g &S ugames

Fre

Oln! SEged (5,9L8 g (qwiige il IS uedd 9 Sigied 9 SUbl il A e slez g S

doddo )

SlE ) e S lbcuSg s el gl Jls o
slabes o Slas a¥ el Slis Y Cggw oo &
SIS alor 1 58 4 pamie (SouSIl ol 5 ol
390 sl 98 U (S0 4l j0 ilas LB 655
ool el sly b Sy onl WlaS 5 axg
Dlcal colie s o5 auje b (S iSlgn]
ol gl GcolSugn 69, w3l Oldlhs
Iy SGE )l olge sl Shg 5l (> olge pl a5 Caslosls
Sl (Blasil colld (090 )15, diges Glgie 4y e aijls
3 e (Senl g S Sl slodasiie plais
OS> Cohl alexr 5l 1, Sl e Slge Slaseis
Ivls s Sl 5 Solke sl da el oYL
aQ Ls...\...ll.ib wls.wj).: \b‘}o aS Cawl ool QL....J Sllas
Sk sl wile conbin e g5 olss pils cle
5 Vb Guilaiiog) goglsS o0l ariiy ke hai yo
B N )
IV, 813 oolial 8y oS yg slo o,l58050
slao,lidl o Collug, Y ulacey) cosls
GaY ohS 5 $59988,00 Il St Sl (S )95
39 sl al> o S5 olas Y [flewl collugy Sb
Slp ol e b Gl A iz oo g sl al> e
oolaiw! Sy94 ‘YL g~.°.»5 Lv u.alS.u.a}).» 4.»3! 4 QS’L' Cawd
Ao S5 by, oJonS g slaogms jo il ad S I8
Lo g, ;50 & o Slis Y Ssge e 4
L W}.\ eJL> UJ‘ L: J}w ° oolazl i
Olya olwl azel )0 9 ColSugy o) Y el
QJ‘).:L.) RN u,..alf )L».ma |) o)‘).‘i‘ o..blS swl&wjf
JeeS)g o3 (23l s ¢l e (i e
3 el Sy Y CehS (gl a2y

Narrow band width at half maximom®

2l o yiws BBWWW.OPSLIE colu jo a5 el jLael glls (590 50 allie oyl


http://www.opsi.ir/
http://www.opsi.ir/
https://www.opsi.ir/article-1-1548-en.html

[ Downloaded from www.opsi.ir on 2026-06-19 |

VWA age V)Y

700
I 1400
.
600 "
- 1200
<& /I' u
51500 o L1000
< W = £
£ 400 Fa Lsoo 8
> o
B o 3
< 3004 " 600 <
3 ./- e
= ( 400 E
@ 200 = 3
3 v 200
© 100+ ; i
.7.,.7.7.,_-’ =0
0 = aman =
% T T T T T T T T '200
1 0 1 2 3 4 5 6 7
Voltage (V)

o Gl o 5y s eileiiegd ol Glr S Y IS8

ol oads Glas Y Gl al> 0 SO0 4 oSy
90JL>)OJJW‘SQGMLHA\/5?J:5L@&J¢
blas 9 00y w‘y.i; )L....».: w‘.i....’j): 4_,5/ sd‘dl};a
Dodise JpS S5 Oz s &5 Sl ST J
[EPOW) J.J‘y ° FLY ;)5...: < )Jw)..) laasls o)’Lb" Lol

Sro opl a4 baly ol 5 0ad uiluiey) ialS

3004
: I 250
250 5
— /
&
5 200 4 " -2005‘
< -] E
E / L1s0 B
2 150 /S P
/
L1
2 1004 / / 0o €
[= g 5
8 / 3
3 50 / - 50
7/
04 S 4 Lo
T T T T T T T T
10 1 2 3 4 5 3 7
Voltage (V)
aS ol

o 3 3y o i) S g ol Sz S

Pin hole ¥

Yo

Oln! SEged (5,9L8 g (qwiige il IS uedd 9 Sigied 9 SUbl il A e slez g S

g adds py90 Foo oo by jo,0ds S Y Jlade o
S9y 2 st G aY Gigy 4 4l Y Dae gy

[0] oS o Glis Y @Y 55

gl a0 S5 gy 4 b Sy Collugy Y e
2 S oo Gl Y gl Al e g0 gy 4 K00 L
ol Jley Al a4 s oS Solis gl Al e g0 g,
Jobonsd sl 4 a5 35 (nl mols el Sl a¥ g9

20,5 0aliial MABF B> olias Jsibil

@ omb b guite b 0,5 i jlaw 1,200 &lys 6l
B llasn 6oy 2 25 SLE AY b,
sasns Jlnl i ZNO a¥ jlsle opl j0 e
Gros Sod)b g 4 g by w5 e Wl ) g Sl
O 1y Collug p jo b oy Sal jgase (Y eV)
3l ey olge 4 Cos Y pl Cuje S
S el Vb 8 1 bl 4 el oy F8 alex
S o0 S ) JeS g5 sy sl g 35 b
Sl e oole o ZNO oSyl 4 azxgs b uzren
5SS e Cow 0,531 (o,lagl Sgets e can

29 (oo Cugh,

L:‘ ‘\S’)jb LY O oolazw! szb JL@A u|9_~: @ c).n.; )‘
g b ooy S50 Y (Jske g5, Swle 5l oolanl
b Glas Y Gl b

ke mY

@ olKiole;] o oo aitle slo diges pgas O S

e oo i |y gl dl> e 9 5 (gl dl> o ST i,
@UAQY)QJMQ@QL&;\‘S\“J&&)IQ}@
IS $FRS mbaiedd 9 (185 by ol Al g

3%

2l o yiws BBWWW.OPSLIE colu jo a5 el jLael glls (590 50 allie oyl


http://www.opsi.ir/
http://www.opsi.ir/
https://www.opsi.ir/article-1-1548-en.html

[ Downloaded from www.opsi.ir on 2026-06-19 |

VAP Goge VoY (0l Sigish (655L8 5 (qwaige il JiST (aedd 9 Sigigh 9SGl Guil a8 e slez g G

b Jel> S jgame 5 ol 55 o Jal> S5i5 Jsbo

(100)
G5 S S5k 5 Al 0 s Wl e G S
il valyx susad rals
(200)
(300)
1 1 L ' L 1
0 10 20 30 40 50 60
2 theta (Degree)

S axs F Sl o S5 Slis Y wiges  lal> e 90 SLas Y aiged

. s o aLf.&iLn'T S ol aitle glo digas O s
Slp @l d o909 sl Ao ST g, Gebos (ol yo 2 Sio Wged D S5

2l JeS 58 sloogs o CalSgy Slas Y
Ol ol mls 4 4z b e85 15 anlio 5)9e
rhw 0529 b gl a0 g0 Culugyy jo 45wl oold
Slgi oo a5 08 fol> (5068 Guilaieg] i Gibs
sl Jlaw S 50 yieS ) «uS Sk E5 4 baye

Aol ey

122y

Y. Rong et al., “Solvent engineering towards [1]
controlled grain growth in perovskite planar
heterojunction solar cells,” Nanoscale, vol. 7, no. 24,
pp. 10595-10599, 2015.

G. Xing et al., “Low-temperature solution-processed [2]
wavelength-tunable perovskites for lasing,” Nat.
Mater., vol. 13, no. 5, pp. 476-480, 2014.

Z.-K. Tan et al., “Bright light-emitting diodes based [3]
on organometal halide perovskite,” Nat. Nanotechnol.,
vol. 9, no. 9, pp. 687-692, 2014.

B. R. Sutherland and E. H. Sargent, “Perovskite [4]
photonic sources,” Nat. Photonics, vol. 10, no. 5, pp.
295-302, 2016.

Y.-H. Kim, H. Cho, and T.-W. Lee, “Metal halide [5]
perovskite light emitters,” Proc. Natl. Acad. Sci., vol. sl o SO colSug Y SEM aF o
113, no. 42, pp. 11694-11702, 2016. )

Sl pags CulSug Y SEM D

colagy a¥ XRD b e Vo Sa
ISo j0 a5 jshailen s oo las | CH3NH3PbBr3
g Al cod LSis ColSugp canl oad ools ol
a5 sl gme cpay cpl 9wl POB2 jea> g0
odd b Collugy 4y oads Sl 4 PhBry  oles

frs
2l o yiws BBWWW.OPSLIE colu jo a5 el jLael glls (590 50 allie oyl


http://www.opsi.ir/
http://www.opsi.ir/
https://www.opsi.ir/article-1-1548-en.html
http://www.tcpdf.org

