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for preparing a perovskite

compound and a perovskite photoelectric device comprising same.
A method for preparing a perovskite compound according to an em-
bodiment of the present invention comprises the steps of. preparing
a metal halide-ligand solution containing a divalent or trivalent metal
cation and a monovalent anion; and preparing a perovskite compound,
represented by the following chemical formula, by mixing the met-
al halide-ligand solution, a metal oleate solution containing a mono-

wherein the halogen donor
[Chemical Formula] ABX3

(where A is a monovalent metal cation, B is a divalent metal cation,
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AE Y, Feolv = (polyimide, PD),
%] ol ©l]| 2 %< F(polyethersulfone, PES), 3= 2] o} =L 2 ] o] E(polyacrylate, PAR),
=] ol E| 2 o] n| = (polyetherimide, PEI), & ¢ of] € &l 1} 32 €| o] E (polyethylene
naphthalate, PEN), 3= 2] ol & €l ]| 2] 32 & ¢ o] E(polyethylene terephthalate, PET),
<423 d 9l A4 3} o] = (polyphenylene sulfide, PPS), =] o} & #| ©] E (polyarylate),
2] 7R Y| o] E(polycarbonate, PC), A& 2 @ 2 E 2] o} M| H| o] E(cellulose
triacetate, CTA) 2 A& & Q 2~ o} A g o] E 3L & 3] 9 U] o] E(cellulose acetate
propionate, CAP)Z -8 A B 5] 3= A1 4= 1 o1}, o] o)) A| g A] eFi=1.
1= 7|H H {71 7S o] FaE = 5 e & AR o] Fol A= Ao
7ol 7 & 71 A9 A2 AT ol E Fal Al
o]

e o

= Ao HEZE ATl E BA 27} oluE =
A

A= B4 3 PE}T (Fluorme doped Tin Oxide, FTO), ¢!
1§ 2F3}5 4 (Indium doped Tin Oxide, ITO), &F 1] F & At E}O}Od(Al—doped
Zinc Oxide, AZO), 15 & 4F8}ol<d (Indium doped Zine Oxide, IZO) =+

o] 59| Z3HEE o] Foj A= well A A EE = gl o, oo AlghE = A
ot

A s A =, Al A= F 2459 2
highest occupied molecular orbital) 7=
WA SR ASAITOE 28 Sl

A1 A= 7] Aol & 71785 2 (thermal evaporation), 2 AFH 5
evaporation), RF 2~¥ B # (Radio Frequency sputtering), "} 1H| E &
2~ B] ¥ (magnetron sputtering), 2! 3 5-ZF(vacuum deposition) &= 3} 8} 4]
% ZF(chemical vapor deposition) % ©] = s}1}o] ¥ 0 2 A= 4= gt}

A A 22 5= (HOMO;
Tl FolstnE ATt

o?.ilﬂ
o

£ e
Olt

Zk(e-beam
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[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]
[135]
[136]
[137]
[138]

[139]

[140]

3 A1 A=-2 OMO(O=organic(f7] &) B metal oxide(= 543} =),
M=metal(= %)) 729 59 A=A A5 £33 5 o).

AAlefoll whebA, Al A= A &) 1Q/em? WA 1000Q/cm2oH, 53-8 2
80% U1~ 999%E - ek

19l % Fakgol AsE o Y AF o

AHE-817] of i 10000sen 22542 45 9 Aol ol s 2ot 7ol =
A Lo Aol AstE = vy ol ¢}

L3, A1 A= e kol 80% Hl‘io G
HZH AT 0| E FA Axpo] A Fo =

Ax pE52 AL AT 2 G 245 Abolol
Atololl A AAE GolatA deEe 4 .

|2 E 2Tl E FH 2A7F g AR AR Y= A, AR eSS A2
A=om2iy Fdd A& F 24T
HA AT Y FAA 2 AR = A5, 2 s A E A Al
XJ%LSLE SolstA AgH s & 4 v

11lﬂﬂﬂ?¢4T#49%ﬁ“mm%mC®)%ﬂﬂ°Eﬂ,

7)) & &l (perylene), TPBi(2,2',2"-(1,3,5-benzinetriyl)-tris(1-phenyl-1-H-
benzimidazole)), PBI(polybenzimidazole) = PTCBI(3,4,9,10-perylene-tetracarboxylic
bis-benzimidazole), NDI(Naphthalene diimide) 2 ©]& %] #-X A, TiO,, SnO,, ZnO,
ZnSn0;, 2,4,6-Tris(3-(pyrimidin-5-yl)phenyl)-1,3,5-triazine,
8-Hydroxyquinolinolato-lithium, 1,3,5-Tris(1-phenyl-1Hbenzimidazol- 2-yl)benzene,
6,6"-Bis[5-(biphenyl-4-yl)-1,3,4-oxadiazo-2-yl]-2,2"-bipyridyl,
4,4'-Bis(4,6-diphenyl-1,3,5-triazin-2-yl)biphenyl(BTB), Rb,CO;(Rubidium carbonate),
ReO;(Rhenium(VI) oxide) & o] & of == & £ 85t 4= 9]

A7 F¢ 79 {54 = PCBM((6,6)-phenyl-C61- butyrlc acid- methylester)
PCBCR((6,6)-phenyl-C61-butyric acid cholesteryl ester) 5= ] 21}, 7] B4 2 o

A= A2 ot

_>&
ot
-
_‘ﬂ

AAlelol wpehA, | 2 B 2Tkol B s bk QIS E = 79l A - At
TES R TIO, Aol ALO; Al e 34 o] 75 AR % 5 S

AT AETRELT|E S o] Ao R Az
AlRE AT E e F3ehs AR, T8 AYe Aetns i

A7 vl R B sTkel B b e syl e Sheha] 12 mAlE - glem,
uhebA sl sholef sheb 2% Al 4 gl

[her 1

(1714, A= 17} 54 ol o1, Bi= 27F Hoi= 37k 54 Fol+-0laL, X3= 17}
Qo]gol )

a+2b=c (a,b,c &= A1 4*) B== a+3b=4c (a, b, c &= A
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[141]

[142] [3}sH2] 2]

[143] ABX;

[144] AVIA, A 17F F 4 ol BE 27 w5 ol 2 X+ 17} &l 2ol th

[145] gt A7) stk 1= B E = 3HEE o B7F37F ol 21 T, a+3b=4cE
TrEsh= ob7] 3hehA 1-1 WA 1308 FA| = 31812 F o= st R BA[E
T Atk

[146] (3} 1-1]

[147] AMX3

[148] [3}8h4] 1-2]

[149] AM2X7

[150] [3}8h4] 1-3]

[151] A3M2X9

[152] A7) 3}8k2] 1-1 W A] 1-391 4 A= 17F 9ol 0], M2 37} %Fo] -0l X+=
17]. go]&o]q‘

[153] A7) 3% ddol=-g s &8 27} ti= 3719] 34 %ol 2 17} S0l
e g x3tstE o2, 3 WA S12000 4 Al ZdhE sl EH 270l E
shgt=oll 323 = 27F == 371 9] o ol -3 17} 2ol Al vsheE
AA A 5= ok

[154] A7 17F F 5 ol & AR, 5ok Y, ?O}Hl‘%ﬁ, Li*, Nat, K+,
Rb+, Cs*, Fr, Cu(I)*, Ag(D* 2 Au(D)* 5 o] 1= h}p& E3Hs 4= gl o, o] o
A §HE = A& of T}

[155] 71 27F T4 ol Pb, Sn2t, Ge?*, Cu?, Co+, Ni+, Ti2+, Zr2+, HP+% Rf>* 5
o= stuE X3 o, old A gE = A ot

[156] 371 37F F & 4ol & Sb, Bit B In+ 5 O] = ShHE 3 = 9l o, o]
A §HE = A& of T}

[157] 271 17F Lol & &2 A o] 2-(F-, Br-, Cl-, I-), SCN-, PF6- ¥ BF4- % o] =
st S 23 4= glow, ofof A ghHE = A& ot}

[158] 71 17F Lol &S F,Cl, Br 2 1 & ¥3sl= & =27 29|, BE,, PF; ¥ SCN-
T o=t E 8T o, V] B AgtE] = A1 ol

[159] A7 gl E = £-9 Yol ¥l (oleylamine, OLAm) 2 £-d| ¢} 4k(oleic acid, OA) =
Aol o= shE 3 4 9lo, Y] EE e Al g E = A of )

[160] A& &, A7 35 Sefol=-ite §N2 271 54 Fol 2 = pb>, 17F
Lol &2 = Br, 7] 2l =2 OLAm 2 OAS ¥¢}38t 4= 9l o, o]of ujz}
(OLAm)PbBry(0OA)E ¥ 33t 5= gt}

[161] A Al oo whetbA, J7] Xz dd o] T2 Folg EFE AL, A =2 Aol
TR Folg 23T = vt

[162] o & &9, 7] AR H A7 o] E 83h=-2 CsPbBr;©] A U, CsPbBr; I, &
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[163]

[164]

[165]

[166]

L X
> 0

7] 28 2obo] B B O] X0} AR Aol B B2l Sol

A%, 247] SR B 2ko| E sl R o] oA E 2

22O A 2] W] 4 < 5l

TAHLR B Aol
shel, 7] )20 2 spol £ B o] o
&7 A ZE TP E BtEs XS

Eo ] ol 4= 9},

45 het A 845 ol B4
=0
!

i%
)
ol
1o
<
N
N
>
fru
o
K
ot
et
.
=)

[e)

O
r
O

o & 59, & 4°% 32 P3HT (poly[3-hexylthiophene]), MDMO-PPV
(poly[2—methoxy—5—(3 ,7'-dimethyloctyloxyl)]-1,4-phenylene vinylene), MEH-PPV
(poly[2-methoxy-5-(2'-ethylhexyloxy)-p-phenylene vinylene]), P3OT (poly(3-octyl
thiophene)), POT( poly(octyl thiophene)), P3DT (poly(3-decyl thiophene)), P3DDT
(poly(3-dodecyl thiophene), PPV (poly(p-phenylene vinylene)), TFB
(poly(9,9'-dioctylfluorene-co-N-(4-butylphenyl)diphenyl amine), Polyaniline,
Spiro-MeOTAD ([2,2',7,7'-tetrkis (N,N-dipmethoxyphenylamine)-9,9’-spirobi
fluorine]), CuSCN, Cul, MoOy, VO, NiO, CuO,, PCPDTBT
(Poly[2,1,3-benzothiadiazole-4,7-diyl[4,4-bis(2-ethylhexyl-4H- cyclopenta
[2,1-b:3,4-b']dithiophene-2,6-diyl]], Si-PCPDTBT
(poly[(4,4'-bis(2-ethylhexyl)dithieno[3,2-b:2",3’-d]silole)-2,6-diyl-alt-(2,1,3-benzothiad
iazole)-4,7-diyl]), PBDTTPD (poly((4.,8-diethylhexyloxyl)
benzo(] 1,2-b:4,5-b']dithiophene)-2,6-diyl)-alt-((5-octylthieno[ 3,4-c]pyrrole-4,6-dione)-
1,3-diyl)), PEDTBT (poly[2,7-(9-(2-ethylhexyl)-9-hexyl-fluorene)-alt-5,5-(4",
7,-di-2-thienyl-2',1', 3'-benzothiadiazole)]), PFO-DBT
(poly[2,7-.9,9-(dioctyl-fluorene)-alt-5,5-(4',7"-di-2-.thienyl-2', 1,
3'-benzothiadiazole)]), PSiIFDTBT
(poly[(2,7-dioctylsilafluorene)-2,7-diyl-alt-(4,7-bis(2-thienyl)-2,1,3-benzothiadiazole)-
5,5'-diyl]), PSBTBT
(poly[(4,4’-bis(2-ethylhexyl)dithieno[3,2-b:2’,3’-d]silole)-2,6-diyl-alt-(2,1,3-benzothia
diazole)-4,7-diyl]), PCDTBT (Poly
[[9-(1-octylnonyl)-9H-carbazole-2,7-diyl]-2,5-thiophenediyl-2,1,3-benzothiadiazole-4,
7-diyl-2,5-thiophenediyl]), PFB
(poly(9,9’-dioctylfluorene-co-bis(N,N’-(4,butylphenyl))bis(N,N’-phenyl-1,4-phenylene
Ydiamine), F8BT (poly(9,9’-dioctylfluorene-cobenzothiadiazole), PEDOT
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[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

(poly(3,4-ethylenedioxythiophene)), PEDOT:PSS, poly(3,4-ethylenedioxythiophene)
poly(styrenesulfonate), PTAA (poly(triarylamine)),
poly(4-butylphenyldiphenyl-amine), 4,4'-bis[N-(1-naphtyl)-N-phenylamino]-biphenyl
(NPD), PFI(perfluorinated ionomer)-‘ﬂr =3

PEDOT:PSSH] Z~(N- (1 U3 Elp-3 )W %] H (a-NPD),

NN-H (222 dll-1-¢D)-NN-T - Wl 4] | (NPB),

N,N-H # ' d-N,N"-H 1 23-m 3 d)-L1-v ¥l 4,41 o} 1 (TPD), 1]

kg Al ol (CuPe),

4.4'4"-E ] 2~ 3-vE ol ) E 2] 7 o} Fl(m-MTDATA),

4,4'4"-E 2] 2~(3-v d ) d o} ] ') 7 = A il Al (m-MTDAPB),

Z~EF] A E(starburst) 3 o} F¢1 4.4' 4"-E 2 (N-7HeE2)H E ¢] 3 J o} I (TCTA),
4,4 4"-EZ (N-Q-HZE)-N-9 d op ] 1o)- E 2] 9 d o} ¥1(2-TNATA) H °] 5 9]
TELA| o A Aol & Fi) o] At AElE =gl o) A BERE A Y= AL
ol e,

A2AFE AF 53 0 DA AR A 2ot = 4 L)
o
I

ﬂ%g XMXﬁﬁﬂﬁgiﬂﬂﬂﬁﬁﬂ%@ﬂMfﬂmu%m&
B3Py, ek (Pd), 7-2](Cu), %%:’— 15 (A, B-4(0), 33} 29 E(CoS),
32 (CuS), A HANIO) == o] 59 EFEAL 7 Yo, o] AlghE =
A& ofrt.

A2 A= AL AT A A et i A o2 =
5 Ao Agding

A2 A= 3 AT T AF EAAEMHOMO) == FE 9

Fqo] GolSHES e AYRE 7HM, W WALEol Hof i F& Tl
A

o=

i

f=1
ol gk ¥ g o A Aol whE M B2 H AT o E P A= Y]
HY5S T3 RGB A L = gz B 24 3 HE7], A0

E kg o] Ao o) upE |2 H AlolE J)fﬂ Z=A}-2] PL(photoluminescence)
A 2 (HEX] 3 = fwhm (full width at half maximum)-2 “J-2(20 °C)°ll 4] 10 nm W #]
30 nm¥ = 1oy ulERAE A = 15 nm WA 20nmY 5 AT

S g o] AAl oo & d2H AT ol E G At
EL(electroluminescence) A3%-2 15 nm WA 40 nm¥Y 4~ QA 2., vl A &A=
22nm WA 30nm 4= ).

g o] A Al oo mhE HlEH Aol E B Al wE Eewo] A oA

. =
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[176] TA Ao B %}UM A A o o] whE iﬂfﬁlii? ol E %xj 2 A}2]

vl 231 3= 70% WA 95%Y 5=

[177]  H3H & g o] Ao uh& s lf’a'ﬂ*ﬂﬂ‘f FA A
PL(photoluminescence) 3182 350 nm W #| 1200 nm¥ = ). oW, vl g2l 5} Al =
420nm WA 670nm< <= A T}

[178] ola}, V| H A7) E E5E ol 5 X395t W2 H ATl E 3 AR E
Aol B ajareol upe} Azgh 3 Gt EA W A EA HIULE
T8t

[179] 1. B E2BAF}0|E 3 E 9 A=

[180] ["‘ Al 1]

[181] ol 6 mLel &#] Do}l (OLAm) 8 mL, < #] 2] AHOA) 6 mL 2 PbBr2
0. 734ge 80°Cel *1 23 2 wukslo] (OLAm)PbBr,(0A) & 1S A %314t}
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A FEA Fol 2 =S 7HE 7 9o, o] & E¥ehE d Ao A E &
Tl M s =Y g

[219] =47 o] dAldef mE 2 H Aol E A Azl A e I eE
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Ao #%3= 3354cd/m?, Bl o3k A o $1 532 612cd/m29l A& el st = gl

[221] L5 E o] Ao 2 W2 H AT ol E FH A9
EL(electroluminescence) 4 =& =A|$F 1] 32 o] T},

[222] =55 sk, 4] A el 32 B A2l tiate] of 428nm, G A4/l thate]
°F 523nm, R A 4foll thabe] oF 622nme] PL 348 7HA] &= A& golst 4= glt}
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9] - %A} & F (external quantum efficiency)S S A] gk “12f| 3 o] T,
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