=
kr
U
M
£
=
i
2
00
ro
-
m
O
Bh
£
Ol
0%

JIES LEDE ZEEC=Z AMEdte BIEXE FsIIASEY (CvD)ol <
ol A 2XH& 28 SHEHE HMZotA2Lt 28 e 22 QoA &I|-& BHEs
20| YOoKes Sd2 XULD JACH 22, MS20te HRXsS JI&9 g,
CVDE JIEt22Z 1X& nanowire, R &2 ZHAS el Z222 HES multi-
quantum well &t £¢2ES 40N Z2EZES LA HI|-& BHEts
22 =Lk 0l M= =2 38, sstSs200M =2 R S20I5,
Solgtstets, DEX S22 0I86tHAM 2= nm OlUWZ f® Xel &MI|-& HEs
20l =2 P& 0XHE quantum dotES &&ot= 2" Ol0 HE S4& B3

LED SE0l ol M CHR DX+ StCt.

1. OXt& Quantum Dot E&H
Quantum dot2 2 X3AJ(Jt 1L & H-21 HIE0| I =Ct. =H
ol *IXIet FAse S840l S =& dangling bondE XL UALEBZ HEQ
BIS20ILt =H X2 B0 oA O 2 22 8&F5 I &Ll Quantum

dotel X FJIE ZEot Sl4, 22|, BHSE 2HE SHM B2HoE 8IS

Q
=)
x
FH

HHEAH M, coordinating solvent?t 22 KJII=2 EAH
cappingAlAHA X2 &S 2H0t0F SHCH Ol2i8t =2 tsa 2.

| StHYHO2 collide YXOIHAE 2RSS XL =l
OIGIOIA 2 HRAXSO0| BT quantum dotOfl CHEH ZAIS 2t ZIQUCH £
o AOIA CdSE ZoEIl 8x1072 ©2 I Y2922 quantum dotl T8t Cd?,

S? jonol 222 XHGIHA £2H AWM CISS LXNIAIIE XHGICH[1]
(Cds)crystal <~ (Cd2+)solv + (82_)solv

0] &&HE size distribution0] HAM X2l ADQ H&AE HAS HZA|D]
4™ 3JIE =2elotes WAl =IO 0F UL

- Pyrolysis&

MITSl Bawendi groupOiAl ZESH 222 organometallic reagentE
300-340C Q! coordinating solventtff €1 MM AHZHE, annealingltXl Aldl= &
HOICt. Tri-n-octylphosphine (TOP)UI (CHj3).CdOl =0tJA= XD Tri-n-



octylphosphine oxide (TOPO)0l TOPSeO| =0IU= 2HES 400 FUs 3I19
quantum dotS €2 £ Us YHOIUCH[2] LR )= ISR F2 A2
CIASM 5% 016t2 R 2Ls LRI 2EE KRN £ AUNA 0| 2
1 U= LE-OICE OIE BIE2Z quantum dot HHE CHEGIAHAN BHESES
SEAFAIZI core/shell X2 0lF35 quantum dot 4 ZEIE WY ZUCEH [3,4]

- Gas—Fhase synthesis

BFE X quantum dot E42 <&t gas-phase ZHEH2 HEE pre—-formed
semiconductor €2 & Z&2 2& (0, Zn(3%), (2M))S tolgoltt O o
otel 2E0AM SAIN SZAIHAA BLSAIZCH HEE capping agentdt ULEZ
2AX 2AIJNE ZEGIIIF HHAKAM X 3D R S22 LSULH = 20l=
Pb(NO3),, Cd(NO3),& &St polyvinyl alcoholS H,S gas®et BtESAIHAM PbS, CdS
E sl BN JUApSB  [6]  (CoHs)eZnsS  formamide/PEO-PPO-
PEO/heptane microemulsion LHOI €2 = H,Sedt &7 & H, gasE bubbling Al
HAM LAS AJI9 quantum dotS EAoIIT oL [6] LAHS 2ADI9

= [e]

= SoiAM X2 d&8=

r

guantum dot2 &J| foi Al= microemulsion, polymer

Higte == UO0I0F StCt.

- Template Synthesis

Zeolite, layered solid, anodic aluminum oxide®} 20| 2LAs B2tS
of Zgst 22S LS El(template)2 AEs SAHYOICH vtexd 22
template o 22%s Mt 84522 00X quantum dot 48 13A9 2
LY zeoliteOl A A= EIRACH. [7]

=
S 4

o

supercageE X4l

IOA SHE quantum dot EHHEHESE =2 &Y, &2 ~300C £29
e g4 2EE RIGIER JIEQ CVDE 0I5 219 40l 2A 107° torr
Olotel XBE2 500C Olael NRg 7ols Aol dlotH FHXIJOF 2HEH6H™ A
S5 MU0 Rl Nz HOEIT

2. Core/Shell 013 Quantum Dot

ro

organic surfactantOil 2lol M 2 S X8 cationic,
anionic surfaceE SAI0l ES56tKl= R&tCt. HEES UE 79 BN
“capping”’Al21¥ & JIXl EGH0| 25 ESEE22 L HEEH quantum dotS &
H ECH E£8F 0 IRl 3382 BIEHME &6t A core/shellE E&3dtH band

gap AJIE NURr=Z0 ZEE £ Y= LEMXA SH AT

Ct2l= quantum dot

Ol



- Type | Quantum Dot

J&3.1(a)2 20| band gap0l &2 CdSeZ corell BIXIGHD band gapOl
Z CdSE shellOfl BIXIGHH LZE2| quantum well0] ¥ ECH CdSe EHE2 CdASH
O|oHAl capping EEZ CdSe ©dAHE2 quatum dotE2CH CHAGICH Ol M Xt=
QD HXHH HHJUA2LL FHE=2 coreti@F M0 UAHAM  hole—surface
recombination0ll 2|8t photoxidationOl ZXIEHA OtEE HAEH LIEFHCE [3]
- Type Il Quantum Dot
83.1(b)2F 20l band2tel offset0l CIE 2& & core/shell@ 018 &=
==

ICt. &, corelil= CdTeZE shelltl= CdSeE E4AIZ &S hole—electron

S 22t core/shelldll StEAIZIH EE22 core/shell interfaceOllAl radiative
recombination Z2MStCE Ol S JHAl Ol&te] Bt &2 0/2 &0
O = 9SS X|I O

L £ 2&9 band gapl| Ot &

s

=

Zo| W2 W & AT = OYs B
At

o

& &
&2+9] band gap offset X010 & ol= 1t
FO| BIEH X2 SdlA IREZ2 band
==

= Ct. [4]

=R
Xl J}o Ct
— o

O

gap engineering0| JIs& 212z o

electron

hole

22,1 (a) Type | quantum dot LHS & X, A 29 =i, (b) Type Il quantum dot
LHel &AH A2 SE|

3. EL 8 S& AMd

Quantum dot 42 X2 Z=HE AHEH Bawendi groupUlAl AtEst
pyrolysisg10] 0| =% USH 0|2 Hige =

g oFSIHA E=0I 2
core/shell quantum dot E&dot] OlE S&ot= AFIF 2ol dd T UL
StH LEDZ2 882 diMe €& &20 =2 HE LNE SHEH2Z 2010t
ot=dl ol M =2 0I2% = HMHMIt =4, MOHZE polymerOlLCt.



DabbousiS 2 polyvinylcarbazolelt oxadiazole REMZE Ol &l et Ly
CdSe quantum dot= €2 = ITO2 Al 82 A0l €0{AM LED EHS

0l ot
oot A L. Quantum dot sizeOll 2tM HEE= 2O A0 ZEBHUCH M2Y
=5 F-d)| HESE80 =UCH [8] 0lHE HFO AFBS=Z CdSe/ZnS
core/shell 2X2| quantum dot=2 poly(phenylene vinylene)lt X&6t0H M LED &
d42 24 N, 2010 =SESHACEH Quantum dot/polymer LEDS L& OE
3.1 220 HE (hole)g2 SWHAIIE =22 polymerdt AHEEIRUCH. CdSe &
2= guantum dot ELCF CdSe/ZnS core/shell quantum dotO| CHAAHOILF LED &
Ol S=0tAKXICH 20A12F 014 HSEH LHEE20| AAMGI MotEl= 2= &elst
ALt [9]

Quantum Dots

) PPV/PMA
Organic Hole
Transport Layer PPV/SPS
ITO
hv

&l3.1 CdSe/ZnS quantum dot/polymer ®*#Zx2| LED

? HARA Hel SUGtH  hexane/octane Z0HO S&HE core/shell
guantum dotZ2 substrate HEHH el = 24X AIHAA closed packed quantum
dot2 &2 = 0|2 0|28t quantum dot laser® E4d=2 IIAGHIIE SHALCEH

[10,11]

KSR LOfst ARZA WSS quantum dotL 20t L&ASZ2 S LG KB

CdTe quantum dot FY¥S poly(diallydimethylammonium chloride)2 =21

Hol LEDE A0 SIQUCH [12] CdTe quatum dot2 X+ 3D| B30l WekA
Bigt =0t OtLlet &MD|-& HeEtsENAl Bt Ol= CdTe quatum

BrE O OetM Al E=0t2] &AHA energy level X010t MIIE2 0|2
20| €ctX)| H=el ez oA T UL
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0l 210l guantum dot2 micelleOlLt glucoseshpere LHEUH ZUHA JHE



quantum dot2CH €& 2AETE ZUHAIIIH=E AT UYL 0l= LEDE EZA
2o SEE0E =2 MIE imaging It 22 MEstN 20 82 12 UJUCH
[13,14]

OlM 22 HHOZ quantum dot=2 0|8 LED S AMGIUCH 0=
ARNME=E =2 bulk material2t CHE quantum dotPtel &I|-& HE S8 &4,
AJI0 e 4 B S2 QoA KICH rHAN CHolM= XHMISH A=01 A
Lt B2 AI2H0l XLt =0l 24A0ts 840 USS &olg = JJUCH =9

g2 EHE 2 A2t |XE
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