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Abstract

In recent years, towards the development of emerging
technologies related to renewable energies, the Perovskite
solar cells have been the focus of many researchers in
applied sciences and optoelectronic industries. Among
these, metal-organic halide perovskite materials have
shown many remarkable characteristics, including high
light absorption range, tunable band gap, low exciton
binding energy, and long diffusion length of charge
carriers. These characteristics make these materials
occupy a special place in emerging photovoltaic
technologies. In this research, with the aim of creating a
better understanding and gaining a more complete insight
about solar cells based on metal-organic halide perovskite
materials, a part of a comprehensive review of this type of
technology, which includes the introduction of the
crystalline structure of perovskite materials, the study of
architectural types and familiarity with the manufacturing
methods of lead-based perovskite solar cells are
investigated.

Keywords: Perovskite solar cells, Metal-organic halide,
Cell architecture, Solution-based deposition, Vapor
deposition
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5 Inverted Structure
¢ Mesoscopic perovskite solar cell: MPSC
7 Planar perovskite solar cell: PPSC
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4 Normal Structure
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! Poly (3-hexylthiophene-2,5-diyl)

2 Phenyl-C61-butyric acid methyl ester
3 Highest occupied molecular orbital
4 Valence band



a 142 Slio VFe) Gl F o)losd 3 Jlo lgal anly oDl o1l olSiils wlge ¢l g pdaw owdige pole )3 Ciliizg ale 4yt

S el 58 Ol g 5 0501 el
o S pke a3 G55k dnTE Ol 3L ol
a5 0 edan it 4Y colis Sl 515
Y 5 dkd ¥ c b Sl sl Gl s Jle

L8207 5505 (Ko o i odns Uiz
Dok G0 DL st il 3 O 5 F 5w
Jos 5 Goleand | Glmto ColSuy i
o A GAI0E 5 Ol (o b ol 5B s e
e 5 ol Y s 0l sdandlinl Y
Lyl s a1y oy skiasdlisl Y 5 ol sy
W Cumdge &S AS yaside o SO1S ol bl [E0]
ol s S5 sbaaY (551 55 e
S5 gl 45 Al s o po s Sl (S 5
v o kb O Sl edas Wil 4¥ 4 by e 2ol )l 5
AL Jl Y colaa 5l 65 5l gl Sl Soml /FeV
oY 4 by HOMO 5l (550 mhae S J0s
L;jjj\clmj\;\!l.g YV U o dbe e sdias el
S M| sl andls 3 Jls sy c bl
a5 05 Sl e dliml oY colis Sl o i
eV 5l i Ml K 5 Voo 5 el 4 e Jlad
b el ke alS 5 oy Sl L;)j@.? sl sy
S5/ eV i ol S ealin S a4 S dal s
b s g e a skl &Y 4 by o HOMO
cle 53 0L S5k Jleal il Esl Jlé g
o230 sadss Lol jho Sl S O S 5 S e
S5 gekasglas Vv K s 5d e Jlas g s 05 S
ilises slaaY 3 0 5SE a5 Sl (63050 3l (g5l (55

J)‘ﬁM&)‘ﬁ g:,.:K.w_}ﬂ Ls”\ﬁ";‘)? dudjl,w

3 Heterojunction
4 Minemoto

aM:duﬁij‘ osle (LUMO) ’aJ..i.;dUr.\i‘ L;}g}ﬁ dl;'.:')j‘
.a\iLs (Q)JL{J‘ OMJJGJJ‘ o3le (CB) Vg;.“»\.bh )‘y li) oJJ}-
il Colus oY (5 HIGE Gl b b Gl
W s Jrals celbVL 55 g LHOMO S il
S5 chw L HOMO S s b e 5Ll
Bl o o= G‘J;'d.w‘ d\ﬂ 4SJ.>u S u,i.nls el u’:‘llt’.
Lol S0k & e (nl & 5580 SalSas n saY
Ny it gl s DY) a8 el
O Ol ek pdy b I8 655 HOMO
Jjﬁa.& L» oJJ}- odkaasdlas! osle gg: LS‘J" IYA] bj,.jgfo
)|J.T (5;&&0‘0‘5 W 9 YL» o;ﬁ;— JU:J &U}T cYL»
Sl ezl 55 50 (Jled ga0Y (6551 315 LHOMO (65 5l
S e s Sas 60 goasolis &4 (IS
bl 56 Y pase el L Jlasl dul b s s
saY 53 Lol Js 4l aS el (g b lae 5l S
S e SRl Sl il oS 5k e ) s
dl:d L;m}! 9 Q)JJQ‘ aM:dLE.L‘ odle C".’.‘M )‘}4 c)l_' )‘J.A
G s Sl ag Candy 5 55 55 B AL

[Fa] sl aals Sl 3 -

(n-i-p) Hoere Jolsie ;s {p-i-n) o)l ! axio sl

LUMO LUMO

Energy

"
HOMO

o) pane sl b s s 5 s S5 (-4 S
S3A 5 S leslsr b (@ dpin) Ol sl b mdavs 5 (0
ety 32 b il (glagslene 3 Ll JU! sladul 3

Ml e Kas

NS Sl Sy S ospslaas 4 gy edlen

oY Olbe S mie a3 b el S 5L el s

! Lowest unoccupied molecular orbital
2 Conduction band
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! Casting method
2 Single step deposition



D 142 Slio VFe) Gl F o)losd 3 Jlo lgal anly oDl o1l olSiils wlge ¢l g pdaw owdige pole )3 Ciliizg ale 4yt

TiO, Paste b, CHyNHI CHNILPBI,
Q oslei salo iy

A [:> n [:> \qi\\

\
mp-Ti0; Film Pbl; Film 5955 3 abgd YO e

S Sl ¥ 4 e Slesls b VY IS
TEF 8] osab s = ict o sladm jops SlisaY

TS S Il s LY s 5 S5,

PbXy (5L dls ool iy Slad s o 255 ol 5o
G b ss 5 coslie N> 3 CHNHX I s
o ol iy SluaY WL o ag dBlus b
Al ose g L 55 8 o gl oo 33 53 i
mp- Se) 05, eduns izl Y 55, 2 POXe (s34
(S A o e s el s (THO,
g3l o 53 S gy, POXG VU 55 o JLEAY
osbe yiy Jsloee 5l pwlio Hlade daasY 5 5 00s 5 o 51 e
Gk 5l s el PbX: &Y s, » CH:NH:X
093 385 5 huOles el SO L SRS A
aslsl 53353 0 0305 O gy CHINHZX VS ¢ sl
(Al s 03 S i clie glanl g Jles! L

OF JSDUT sty Ml o Sl 1Y

Jeo]
“' PhX> CILNILX
gy dates sl i Jsln

X1, ¢, Br Xe=l, O, Br

. ST CONTING -
oo Sl Y 4 e el 2 b VY IS
TEV] it it e (sl s Lz
by Sl gla gy, (@
2 Sl gla b sl ol VL easl o8, e
Lo Ay S seY il s

S i as ide b Sl sl colews

3 Spin-spin
4 Vapor deposition technique
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! Sequential two-step deposition
2 Spin-dip
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! Thermal ablation
2 Co-evaporation deposition
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! Sequential evaporation deposition
2 Chen
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! Low pressure-vapor-assisted solution process
2 Leyden
3 Dual heating zones system
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° Dip coating

10 Doctor blading

11 Atomic layer deposition: ALD

12 Spray coating

13 Ink-jet printing

14 Screen printing

15 Slot-die coating

16 Substrate vibration assisted drop casting: SVADC
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