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ABX;
(7] sska) 1614, 37] As b elela, 7] M 27F w4 FolelH, 7] X 17F T2 Folo
o)

TAHCR, A UFe] f7] @R, 17he] 7] Fel Ei o5 23 4 gl

dZH2ATlolE g3 dety 1 T A FRl mWEh, {7 selRIm HRBEAvllE SehE

(organic/inorganic hybrid perovskite compound) ¥ F7|F&dgtol= HEZH AFLo]E 3}¢HE (inorganic
metal halide perovskite compound)¥ 4 ¢lt}.

noh FAReR, 8§ 104 A bl §7] A=Y A, ARBATtE SRS 47189 A%k, T8
9B % X2 FAH §7183 FrlEel B FHE £77] stelnes szusstel= SR & itk
W, SH 1604 A7h 17be] 7] ol edd A9, smnsstelE B F7%el A B % X% F4Ho]
B 9Ee PR §7] 35 deels slznsvlelE 3R 4 v

A Fol, Ak #7] EEYD A ol A EE F4) B, obZI(NH), A0, Aot (L),

gdzl7], YEZZI(-N0), "ISAIZ7I(-0CH;) = olnuEe]5717F A8E Gl A4 T S 47 £ o

El A7 R7) ol A% LiT, Na, K, R, Cs, Fr, Cu(D ', Ag(D', Au(D' EE oS¢ 23 F 9
t}.

B=Ph, o™, Ge, Cul, Coo, NiCL T, e, nit @ RET F Mol o]n suE x3e 4 9ut.
X=F,Cl,Br 21 % o= aus 333 4 glom o]Le] 37|71 Bwats & BAw ohehd 7] =

Ao APEE AL o)

weta] | HEBEATFOE 3RS g (single) TF, ©|F(double) 7%, AF=(triple) 7%, EE
]

el o] HREATMlE S S 3 19 HRBEATIIE SehEd 3akele] @S THHE AeolH,
olF Txo HRBATIIE gt (ADL(BLy(X1). oF (A2),(B2),(X2). 7} w2 FolX FFess AT

olu], (A1),(B1)y(X1). ¢ (A2),(B2),(X2) oA 2] Al 2 A2 SdsAY AR & 17} Fo]2oH, Bl ¥ B2
SUAY AR thE 27k F& ololal, X1 9 X2E FYsAY AE OE 17F folg 9ndtt. o]
A, Al, BI, X1 A2, B2, X2 ¢} #Holx 1 7}A] ode] th& + Urt.

MNe Fx9 HRHEAIIOIE FES (AD,(BL),(X1). ¢ (A2),(B2),(X2). ¢ (A3).(B3),(X3), 7} nth=E %rofx
FETS(130)s FA4e Aol ol Al, A2, A3= FUIAY AR v 17} FoleH, Bl, B2, B3:= ¥4
AU AR thE 27k F4 ol EE 37 5 delolal, X1, X2, X3' TdIAY AR v 17 Fol
25 ougtl. o§7)4 Al, Bl, X1 ¢ A2, B2, X2 © A3, B3, X3%& ZHolx= MR 1 7} olde] dE 4 Y},

FE2E-ET T2E (AD,(B1)(X1){(A2),(B2),(X2) 1, (A1) (B1)y(X1). 1 F+xo]H, o nd zpAo|th.

A2 A% £EFS A £5F B AT 7539 £ A, A% $EFS ARD2TblE FFEFAA A
A ADHES & 5 ok, Ed 4T £EFS ARDAAE FEFFIA YY

o] Al wE T4 Abske o] A B8 Alxd a5 Arske o] ARSHA o A2
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A% 5%

ofj

o A%, gRopl FAH A4 £EF EE AT FEFel AE F vk

il

Az eEsS E9# (fullerene, C60), Z¢d =4, #HZ#A (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) % ©¢]&9 H=A, Ti02, Sn02, ZnO,
ZnSn03, 2,4,6-Tris(3-(pyrimidin-5-yl)phenyl)-1,3,5-triazine, 8-Hydroxyquinolinolato-lithium, 1,3,5-
Tris(1-phenyl-1Hbenzimidazol- 2-y1)benzene, 6,6'-Bis[5-(biphenyl-4-y1)-1,3,4-oxadiazo-2-yl]-2,2"'-
bipyridyl, 4,4'-Bis(4,6-diphenyl-1,3,5~triazin-2-yl)biphenyl(BTB), Rb2C03 (Rubidium carbonate),

Re03(Rhenium(VI) oxide) & A= o= s 2T 4 gl3, 23 K== PCBM ((6,6)-phenyl-C61-
butyric acid-methylester) X=+= PCBCR ((6,6)-phenyl-C61-butyric acid cholesteryl ester)¥d < o1}, 9]
of FAAHEE AL ot}

A FEEe gomy WS Fu IHD 5 dn, §9mY PP suny, sxeelny, $EHGATY
olzy, AVAEE, Exviolay, IEhvlolmd, wiEd, £3Y, H39, Ao=EE, 23% ZHY, 44
El RIS
°

4 FETES AT FEFL PHT (polyl3-hexylthiophenel), MDMO-PPV  (poly[2-methoxy-5-(3',7'~
dimethyloctyloxyl)]-1,4-phenylene vinylene), MEH-PPV (poly[2-methoxy-5-(2''-ethylhexyloxy)-p-phenylene
vinylenel), P30T (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 ([2,22" ,7,77" -tetrkis
(N,N-dipmethoxyphenylamine)-9,9,9" —-spirobi fluorine]), CuSCN, Cul, MoO,, 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 (polyl[(4,4" -bis(2-ethylhexyl)dithieno[3,2-b:2" ,3" -dlsilole)-2,6-diyl-alt-
(2,1,3-benzothiadiazole)-4,7-diyl]), PBDTTPD (poly((4,8-diethylhexyloxyl) benzo([1,2-b:4,5-
b']dithiophene)-2,6-diyl)-alt-((5-octylthienol[3,4-clpyrrole-4,6-dione)-1,3-diyl)), PFDIBT (polyl[2,7-
(9-(2-ethylhexyl )-9-hexyl-fluorene)-alt-5,5-(4"', 7,-di-2-thienyl-2',1', 3'-benzothiadiazole)]), PFO-
DBT (polyl2,7-.9,9-(dioctyl-fluorene)-alt-5,5-(4',7'-di-2-.thienyl-2', 1', 3'-benzothiadiazole)l),
PSiFDTBT (poly[(2,7-dioctylsilafluorene)-2,7-diyl-alt-(4,7-bis(2-thienyl)-2,1,3-benzothiadiazole)-
5,5 '=diyl]), PSBIBT (poly[(4,4" '-bis(2-ethylhexyl)dithieno[3,2-b:2" ' 3" '-dlsilole)-2,6-diyl-alt-
(2,1,3-benzothiadiazole)-4,7-diyl]), PCDIBT  (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)diamine), F8BT (poly(9,9" '~
dioctylfluorene-cobenzothiadiazole), PEDOT (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), W]Z=(N-(1-YZ€-p-3d))HX]( a-NPD),
NN'-T (GZgadl-1-2)-N, N -t d-sxd  (NPB), N,N'-tad-NN'-H] A= E-mEadd)-1,1'-t)sd-4,4'-t]
ofwl (TPD), & ZE=RZAobd(CuPe), 4,4',4"-Eg (3~ o)) Ee]w do}vl (m-MTDATA), 4,4' ,4"-E
2= (G- A d obv] i) 3] =5 AP A (n-MTDAPB),  ~BPH A E(starburst)® oFRlIF<Ql 4,4' 4"-Eg(N-7}ER)E

A Dol (TCTA), 4,4',4"-EF A= (N-(2-1=Zg)-N-# ol = )-Eg | do}rI (2-TNATA) R o] 59 FFHA oA
Aoj& st o] dEd o 9o, A7 245 dFAHHE AL ofyrT.

=

¥ FEFS S9m9 PHS B FHY 5 9n, §9mY PEe 2uny, Axdony, $EIALY
olmy, AYAmY, sErhelny, retvlolmy, wmy, gmY, Y=y, oiny, ~3d Zay, 93
A =AY 2wz =y

A2 AL A7H EAo] 3 AxA E4= dAdE 4 Jdu. A2 A= dF0EAD), 24, F(Aw),
T (Cw), ZFFP), HNFPt), JFTHHIFE(T0), JFFAMNSFE(120), LFrForAdrtslE(A20), B4
sk AFSA (FT0), ©FAUFB(CNT) 2 22f# (graphene) T FHol®= o= dyZ ¥3ta 4= o}

, Exvelsy, astdetsd, bt
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