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A7 A A AT, F2[9,9-912(30-(N, N- Hodoejn| )22 d)-2, 7-F2)-YE-2, 7-(9, 9-USH
Z=24d)] (poly[(9,9-bis(30~(N, dimethylamino)propyl)-2,7-fluorene)-alt-2,7-(9,9-dioctylfluorene),
PEN] ), Zgdg@a o7l (polyethylene imine, PEI), Zgog@o]lwl o] EA|#o]E =(polyethyleneimine
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A7 AR FESFL, &4 A3 E(metal oxide), BCP(Bathocuproine), Bphene(Bathophenanthroline), TAZ(3-
(Biphenyl-4-yl1)-5-(4-tert-butylphenyl)-4-phenyl-4H-1,2 4-triazole), Alq3(Tris(8-
hydroxyquinolinato)aluminum), TPBi(1,3,5-tris(2-N- phenylbenzimidazolyl)benzene), %  T2T(1,3,5-
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CBP(4,4'-Bis(Mcarbazolyl)-1,1'-biphenyl), mCBP(amorphous_  4,4'-Bis(M-carbazolyl)-1,1'-biphenyl),
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% 4, B oune] gote] 3o mE 37t AvhES e Aelth(2=ALuE 100 m).
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ol Adolu AT Ade et A @2 "3 LA (saturated alkyl)7]"d = Tt

2 47247]= C1 WA C10 ¢247] =& C1 WX
1o 1 WA 4 719 g@2d9x7F 235 = A

6 24719 FE Utk olF Sol, €1 VA ¢4 2AYE 27 - e
ouiste}, WG, oY, L2B, o]x-TEd, n-78, o|A-PH, sec-tH R -FHE o] ol TA Y
22 v}

47 FANE FAAL AF Bol WY, olgy], Ze@Y], oamz;s], U], oa¥Ys], -3,
A9, 47, NFexzdy), A2erds), A2edds), A2edd7] 5 e

WAl A el (ary) 7] e B A#le] RE 947k ponEe A Qow, ofF p-onlge] ¥
o (conjugation) & FAFT Q= ABNE oJrletn, HaAFY EE §F 19 FINFY(S, daUEe

AR S UH e 1) ZAEVE LS.
2 Aol s e 2o} (heteroaryl 0
245 1 WA 37) Rska, UmAE 84 S usith. Ay
gtk 7] sEE 95 1 WA 3 238 Q.

~—
N

o pAldom, g Ee B AgE 6 WA C30 oFH7] B/E= A9 Ee WX SE 2 WA 30 dH=okd
7=, A Es AAEE ddr], A& B vXSE Y2y, A8 B HX S e Y], A8 e
v g HGERY], Ag s WX gE UZEAE Y], A e niAgd deHdr], A e v A bt
olFd L], AF T nAE p-HHAdY], A& E= v gE n-EAEY], A& E= WX g AAdT],
A%k = v A EE Egudddr], A8 Be v gkd ddedr], A Ee= n A gE udr], A E=
v g Srebd ], A Ee vRgE Bleddr], Ag B WA SE v EEY], A9 Ee vRdd vEE
7], A E== A AEE olmuEdY], A E= HAEE EgopEdy], g = HXSE SAREAY],
A E= A ElolEdr], A e HASE SAHolEdY], Af Es HASE ElojyolEdr], A
o Ee AR vedr], AR B vA e vEnndr], A3 B v g dr], A8 B v
A EgfopAdr], A& T vAEE AEfedr], A9 e nAgE AxEesdr], Ag Ee v
gl WlzolvgtEd Y], A9k Ee vAgE dwdr], AR B vAgE Fmedr], A$ B A gk o]
aFEdr], A% Ee HXASE FUSgdr], Ag Ee= vRgkd FAxdedr], A8 Ee vASE U=
Hetdr], A8k = ajAghd Wl=SAbddr], A8k e A gk wWl=Eebddr], g = H A gE of
AYudr], A& Ee vASE Audr], 28 e v A gkE FeEebdd ], Ak = v XSk HEAL
AL7] E= o5 =¢/Y = o, ol AdHA = Fevt
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a8y, HEBEATE %9 %A (perovskite quantum dot, ©]3F PeQDs)S W EARHA 3 A=
Aege Ay, PSS %7‘54_%‘;_} ¥ g (multicolored)3S Ldsy] o, €9 FAHS T3 Hy A=
T&3H7] ol SHAIZE EAgTE. o], PeDse] 544& WIA7]7] 9§ WHe] st
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[0114] 7] EHo] HEeste A, PeDse] ®W -5 EISHE (surface passivation ratio)S Hulglste] W 2
surface defect)S A7) $18te], PeQDse] xWell Aj= = | iF=(surface binding ligand)®] AM& 2

chain length )& =<2 AHo|t}.
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[0116] olell, 71 Al&e] f7] =R FFESE PeQDsi, £ AECA 1 AMEe] §7] BIt=r) wEA Sty o
U7k, 3 Ashi (surface defect site)7} S7FshAl ¥, F3A W& 54 (photoemission property) *3s}7}
dojt 4= ).
[0117] old g NS A7) Y3, PeQDs E3FF &M (PeQDs solution)ol 71 AAEY §7] 7|17=2 3= Hrlste] g
t= kS (ligand diffusion rate)S wil, 3% (Photoluminescence, PL) 545 &A= A7 €&
A .
[0118] add, I HUF 3 9 0= (residual ligand)E 4% A& (insulating) o2 ZHg3l7] wEo, =
o] B Hrbe BEAA djddo] =HA K.

[0119] A, AE o7t &2 BIE(dE o], € 10 ©]8h)=, PeQDs X3 & Gufjol] &3¥%] FoA R,
Fo] W gt=olt}h. oY 2 A& =R YFHEE PeDst, AE U2 dA 3T 7}7—ﬂ|(part1c1
to particle distance)o] Fo} #AZ™H (coupling)o] 7FsdbH, o]o w} HAAF2 EAl(electronic property)o©]
sdE 4 Q.

= T X»
[0120] ohek, ol A7 g AREY] PRER PeDs EWE FEEISiehs 21 g4o] o), AFAA B A7) v
F3h3lct
[0122] By PR o R, dZ(alkyl) 71Hke]l & AlE ]ZF=(Short chain ligand)E, =L #E%(boiling point)°]
ZZ (vacuum condition)olA Feol €3+ FHH(thermal evaporation)o] dojv}r] Har, oo

w3y wie, AF
2} PeQDs2] FH A =dE7] ofHY.

[0123] olell, PeQDs®] FWH] &7 7wk e AlE FEE AY =Y A5, 2o ogk 3d FEEggo] v,
BAA W& EA)(photoemission property)©o] 4] &},
[0124] kA, A(rigidity) 2 258 (boiling point)o] FOHAME Eat(molecule)©] Aoz & 2319 gt=
(ligand)E& =94 Aot o, 7] s8] 2 9 302 JFAIHE 7 /7] 5L oo H3sirt.
[0125] FAHoz, Ay B5ta 207 BAEE 7] fei, T4 ulel 7o) R-COHZEE 7]ole Zolth, 47

Rl—COOHoﬂ/H R= X3k = XS 6 WA €20 o r]ol== | WAl 1E](benzene ring)E XTsh= F7] At
(acid)o] Btk olel #eate], 7] R-COOH U] WAl mele] =A2 98], $Us whr Fo M3 27 Al
2 7+= (alkyl chain ligand) 0 27b=e] #uh, webd, 47 R-CO0H 2 ool 71913 A7) 8}sta] 202 A
g 7] gies 599 va fo A8 97 AL gzise guste], Audon e f=
AEAE, BEde JuHor Hurpe gdol g},
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a5 A,
g e T, WA BE, R Y BT 54S, 105 ol SHste v FAR, A%l A9 glo] 79
@ EW EAL ME U ¥e A TE, Uobt S5 A% P Wy veless TAY 5

fe] 1 (e} fe}
A7) REgstEe 14 A g7= w8k (solid-state ligand exchange, SLE) ¥kZ-o &) dA"E AL 5 9
=

TRz, 71 A& f7] EteR AAEE PeQDsS ZZFE wE fdo g A sl nA A g7ts wE
(solid-state ligand exchange, SLE) ¥F8-& §Eslx, 1 Ay HE BEEs=o] FAHE PeQDsE o] L35}d,

B AR F#EF N 37 FANES BHE 5 9

ol9} ZHAoR 71 AME F7] YI=ER HAA " PeQDsS A7) AR E5F Ao mEE 3 A7) HAxp &
2 e ZEE dHoll = wE gdo=m At 1A A k= wE (solid-state ligand exchange,
SLE) WbS-& F%3stal, FHF FsHstd dAHS XEste FARASTES A7) AR 75T dAdA €5 5 o

o] A9, 2 A& f7] =R HdAEE PeQlsS = wg oz Astel A A gzt= wdk
(solid-state ligand exchange, SLE) WF$S S%sla, 1 Ay HE FEE 320 3AE PeQDsE o] &3},
7] w2 AHAT el A7 FAHTE AT A
! ARG X, A7 2EA
2 AHElste mA A Et= w3k (solid-state ligand
exchange, SLE) Rk§ 9 T3 GAAZES A7) BEA A EE A A
S F At

A7) AEA AT, 2209,9-02=(30-(N, N- Helldore)Z2d)-2, 7-2=23)-¢E-2, 7-(9, 9-t5E

Z2d9)] (polyl[(9,9-bis(30-(N,dimethylamino)propyl)-2,7-fluorene)-alt-2,7-(9,9-dioctylfluorene),
PEN] ), Zgodadl oWl (polyethylene imine, PEI), Zgoddolxl o|EA# o€ E(polyethyleneimine
ethoxylated, PEIE) & 1&, X o]lE & 2 &£ o|A9 uEA Aefdz o]Fojz AY 4= A},

P A= P A=
AR 5%, AT £5%, Ars, D s

A7) FAA g thol Qo] A Qo] E AWt}

dlo

o} g},
7] AR 552, Zn0, Ti0,, Sn0, SrTi0s;, BaTiO; &2 &% AFstE(metal oxide) Al Y=g}, vies}

olo] =& wlulo] 2AL=E 4 v}, T, BCP(Bathocuproine), Bphene(Bathophenanthroline), TAZ(3-
(Biphenyl-4-yl)-5-(4-tert-butylphenyl)-4-phenyl-4H-1,2,4~-triazole), Alg3(Tris(8-
hydroxyquinolinato)aluminum), TPBi(1,3,5-tris(2-N- phenylbenzimidazolyl)benzene), %  T2T(1,3,5-
triazine) & ok 1F& EFste Wl AY & vk, o, ol A9 A o},

B71 AA e FAE, 5 WA 200 md - JAIRE, ofol] AFE A =

71 AE 4552, a-NPD(V,N'-Di(1-naphthyl)-N,N'-diphenyl-(1,1'-biphenyl)-4,4" '-diamine), NPB(N,N'-
Di(1-naphthyl)-N,N'-diphenyl-(1,1'-biphenyl)-4,4" '-diamine), TAPC(4,4'-Cyclohexylidenebis[N,N-bis(4-
methylphenyl)benzenamine]),  HAT-CN(1,4,5,8,9,11-hexaazatriphenylene hexacarbonitrile), PEDOT:PSS,
CBP(4,4'-Bis(N-carbazolyl)-1,1'-biphenyl), mCBP (amor phous_ 4,4'-Bis(N-carbazolyl)-1,1'-biphenyl),
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