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Bandgap Engineering of Perovskite via Vapor-Assisted Solution
Process (VASP)

A. Fathzadeh, B. Abdollahi Nejand, M. K. Moravvej-Farshi

Faculty of ECE, Nano Plasmo-Photonic Research Group, Tarbiat Modares University,
Tehran, Iran.

Abstract- Using the Vapor-Assisted Solution Process (VASP), we investigate the effect of the bromine and iodine
halogen organic compounds on the perovskite bandgap. For the bandgap engineering, layers of PbBr,l,—, (x=0, 1,
2), deposited on Meso substrates, are exposed to the MABr vapor and optimize the time and temperature for this
process. Presence of MABr vapor increases the time required for the formation of the perovskite layer, with
larger grans and more uniform surface. Moreover, as compared the ordinary two-step spin coating, VASP has
the capability of synthesizing perovskite layers in large-scales with lower costs. Hence, VASP can overcome an
obstacle that mass production of perovskite solar cells is facing.

Keywords: Band Engineering, perovskite, VVapor-Assisted Solution Process.
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! vapor-assisted solution process (VASP)
\egard's law

® Fluorine-doped tin oxide

4Ti0, Paste

Collugpn POl Y55 b oo e o plas & S
S 4 BT cpl b asles LSS pn g 9 S e
Kl 8 S sl oosy s, 55 MABE 1 salicul
lodds ai3les gand g5 slaJsle IV sladasis
P pr oL el ems S8l e
Pol; s o ead e gloolug,
Sl 5y g (S cu e POBI, g PhliPhBRL(Y:Y)
o S ol o5 JLasl ol S 5 el Sl
2 b bl 550 BB oles 4 laaasiie cpl il

L] ol 0ol w.:LoJ \ ‘_JB«.\.‘> B “""&“"5)"

20

— Pl
_ — — Pbly:PbBr
VE Pb82 ;
S 12
<<
£
=
‘B
f =
(7]
[m]
£
o
5
(@]
0 T T T T T = T
0.0 0.2 0.4 0.6 0.8 1.0 12 1.4

Voltage(V)

o a5lu slaJsle dnsin JJogei -5 S5

oat a5l sla Jsho oWagish slo asuie 1) Jpox

s Voc Jsc | FF PCE | Eg

' (V) | (mA/cm’) *0) | (eV)

Pbl, -4 V£ SOF | Y | VL,YA

Pbl,:PbBry(1:1) \,0Y Ve A | YN[V AaY

PbBr, VY 0,F SYA | 0 | Y,vA
Sy Al

Oles o il g eole L (g 5l 6 pSoe b
iS Sgete |y oad hSad Cullugn gloay CoaS
e kel el el e i jlu a1l
ol ol Cullugp Y maw ad 5)lsen 5 aasls
Ly ) Sy )0 ey Comd il b a5 ols ol
3 MABr Ly (6 pee o LQQT oole L1384 (PHBIyl, )

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


http://opsi.ir/article-1-1833-en.html
http://www.tcpdf.org

