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7] el FA %F/li‘ﬂE o] ZAFe] = (epoxide) & WHgA7|E EsstE Al EFA] EA AFA (prepolymer) Sl
A% BAow st A VaedAsl Babe ol EA nEA A Az
AT 3

Al 2%l lolA,

A7) dZFA SElawE HlAdE A o|ZA] x| (Bisphenol A type epoxy resin), =EFE o ZA] $X%
(novolac type epoxy resin), 443t¥ H|AHE A fIZAE oel238 4A|(hydrogenated Bisphenol A
diglycidyl ether type resin), Hl=#HE A S8 dZTArY oHlZ 4% (Bisphenol A side chain type
diglycidyl ether resin), @l W3d o|ZA] 4X|(urethane-modified epoxy resin), #FFEA tZFHPAd
A2 o FA] FX|(resorcin diglycidyl ether epoxy resin), ZZAIE o238 oZA] 4A|(glycidyl
ester type epoxy resin), p—ZAMIZAF OZFEAE dHEZ-o|2HZ 4X](p-oxybenzoic acid diglycidyl
ether-ester resin), A|"Fag] o|ZA] F=x|(alicyclic epoxy resins) % ZE|A|Holdl o ZA] =X
(glycidylamine epoxy resins)® o]Fo1xl olx MEEE o= syl AL 5H 02 st A Ud=ga
7F Ak o FA] A A A2 .

AT 4
Al 28l Ao)A,

d71 edlFA SYane ol IadAEY dFAl ZElamEA fuEolu| " ola gy olE
(dimethylaminoethyl acrylate), Tlo|Eolr]-od o}l o]E (diethylaminoethyl acrylate), 2-3}o]|=FA]
o el o}mHu o] E(2-hydroxyethyl acrylate), 2-S}o]|=SFAZ 2 o} 7 o] E(2-hydroxypropyl acrylate),
olgdRYo Y slol=2A ZTed ol E(acryloyloxyethyl hydrogen phthalate), B-3sto]=ZEAjo|E-p '-o}=
Az d Ao el ZeEg o]E(B-hydroxyethyl-B '-acryloyloxyethyl phthalate), 2-3lo]=FAldE ol 2
¥ 290l E(2-hydroxyethyl acryloyl phosphate), HE&gtslo|=z2F =3¢ ol o] E(tetrahydrofurfuryl
acrylate), #Wl& o}z o] E(benzyl acrylate), F|=A]ol® o}= =g o] E(phenoxyethyl acrylate), wEA]
old o} o] E(methoxyethyl acrylate), olEAloEl o}l &z o] E(ethoxyethyl acrylate), F-EA]olE o}
Ay o] E(butoxyethyl acrylate), HWEA||E Ao e o}z o] E (methoxyethoxyethyl acrylate), Z~E|o}&
ola Ay o] E(stearyl acrylate), =Z+$Z ofma e o]E(lauryl acrylate), old#ll ZEF toladyolE
(ethylene glycol diacrylate), Uoll€#dl Z2]F tjolzzdd o] E(diethylene glycol diacrylate), Ez|o gl
Z8F vtyoladeo]E(triethylene glycol diacrylate), 1,6-3A0]S  tjola ™ o] E(1,6-hexanediol
diacrylate), A Egoladwo]E(glycerin triacrylate), Tl-HAgogEHE Atolm @Yo E(di-
pentaerythritol hexaacrylate), Egv€ &= 23 Eglo}3d# o] E (trimethylolpropane triacrylate), B2
-(SAogAste) vlaHE A tola o] E(bis-(oxyethylenated) Bisphenol A diacrylate), =d 24
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g oel2 ol HdY o] E(phenyl glycidyl ether acrylate), €3 ZFTZ ZZAIE olHEZ ofmadoE
(ethylene glycol glydidyl ether acrylate), T23-1,2-t]2 ZZAd o€ Z o}aHd o] E(propane-1,2-
diol glycidyl ether acrylate), EZWEEZZ2® JTAE dEHZ ola e o]E(trimethylolpropane
glycidyl ether acrylate) % H|2dE AY A ZA] ggES ol Ho|E(acrylate of Bisphenol A type
epoxy compound)® o] Fo]Z oA HEEE o el AL EAoR = A YredArp Eakd o

A mRA BGA AP,

AT 5
Al 18l do)A,
7] dA7NE et T NSEALS IAHL oEA 2

(epoxide) =& o]FATS
= YA Udx=gAE 24

A7 6

A7 FAE dedas O-VI B I-VS 385 AS 5FoR 3t A Ymgairt 24kd ol &4
AR BEHA A 2
A7 8

Al 7l Lo,

A7) A 9l AtE CdSe, CdSe/ZnS, CdTe/CdS, CdTe, ZnSe/ZnS, ZnTe/ZnSe, PbSe, PbS, InAs, InP,
InGaP, InGaP/ZnS % HgTe® /8% oA AEEs o= gyl S 5o o= A v=dart &

A ol FAl A HEA Az

AT 9
Al 78l o)A,

A7) AR g

3] 10y (core)/A(shell) FEfSl A
PA7E ke o F

o
J{
o,
o
fru
ol
rlr
02
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A= g
Al AL

al

A7) AuAlE 3382 7}alA (chemical crosslinker) ¥ 332 7} A (photo-initiator)¢l AL EH o=z

Sl A AL AR ol EA] R B Az
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AT 11

A 1038k loj A,

A7) 3ttt A= o)W (imine) AY EE thololwl(diamine) AlGolA HEEH+E= AL EAFO=E = U}
A Yuedxrt BakE ol FA] A 53A A2

AT 12
Al 113kl gloA,

71 g8t JlaAe Z2olv -0} (polyamido-amines), A%< Zg|o}7l(aliphatic polyamines), AW
17 EFolW(alicyclic polyamines), W3IFE Eol¥l(aromatic polyamines), % 3% o}%l(tertiary
amines) SolA A8E 4 lov L nlEAsA= togd-Egolvl(diethylene-triamine), EZ|o & -
H22tol Wl (triethylene-tetramine),  EH|EZtol € @-HEFT] (tetraethylene-pentamine),  SNEpo| & @-3NA}ql
(pentaethylene-hexamine), S A} &l @ -t] o} 7l (hexamethylene-diamine), Z g o gl 2-t) o} (polyether-
diamine), H| - At e @ - E g o} 71 (bis-hexamethylene-triamine), t)o eojn) x5 2 ol vl
(diethylaminopropylamine), Ego}ld(triamine), Egvd v e @c]olrl
(trimethylhexamethylenediamine), Ao}l (oleylamine), TIZZH#A-EZ|o}7l(dipropylene-triamine), W]
2 (A E )-E o} vl (bis(hexamethylene)-triamine), 1,3,6-Eg]~-opn| & -& 4k (1,3,6-tris-
aminomethyl-hexane), 3,9-H] A (3-opn| =E 2 9)-2 4,8 10-H Eg}SAL =T Z[5,5] -8 7H 3,9-bis(3~
aminopropyl)-2,4,8,10-tetraoxaspiro[5,5]-undecane), FA#-tjo}ql(xylene-diamine), 1,3-H]2-o}r|=mE
-A A2 2H(1,3-bis—aminomethyl-cyclohexane), H] 22 (4-o}u| = A T 2N 2 )~ €k (bis(4-aminocyclohexyl )~
methane), H|22(4-0}0| =-3-H YA F 234 )-m| ek (bis(4-amino-3-methylcyclohexyl)-methane), ©]Z43EE-tjo}
9l (isophorone-diamine), N-o}7] o €l-31] #| 2}7 (N-aminoethyl-piperazine), #&l-t]o}](menthene—-diamine),
tjopbn| - #H d W €k (diaminophenylmethane), A&EAFF  H3F  obd -2 F Y |6 =(aniline-formaldehyde low
molecular weight condensate), m-¥|d#T]o}7l (m-—phenylenediamine), ©]o}v] =] d-A3(diaminodiphenyl-
sulfone), o t] | g o}w] = & ] 35 (dimethylaminomethylphenol ), Eg (v E)-oln] ol g 7| =
(tris(dimethyl)-aminoethylphenol )& o]Fo]Z Fo|A] MEEE of= sl AS EHo R s FAH Y
A7 Ak o FA] ALt HRHA] Al 2

471 FeH ZtuAle vlolF# A~ (MiChler's) AT, Wla-4 4'-vlo|dolm] il 2=, Wz, 3,5-H~

opv] i d)-N-wg-TF gl =, 3,5-H]=U -t Eotr =il d g )-N-v|d-T] # 2] =, 2,6-H] =
A Q) -4-7F 2 BAA AR A=, 2,6-0] 2= (4" -t W obr] e wll A 2] 9l ) -4-3] = FA| A A& 9
Ab=, 2,6-H] =4 -t "Eotn] il d 2 ) —4-7} = *l*lﬂifwh, 2,6-H] 2= (4" -t o dopw| il 2 2] 1l )—4-3]
AN AR, 2,6-H] 24 -t opn| el A 2] 1l ) -4-8] EZ A W A A Z S AL 2, 6-H] 2= (4" -T] o H o}
el A W) -4-3 =AM EA 2 A=, 3,3 -7F2 R H| 2 (7-Ho "oty x) Fuldl 7-t] o Yofu] -4~
g Fabd 3-(2-HlzEl ol E YD) -7-to dolu = Fuldd . 3-(2-wlFo|u S )-7-to| dojr| = Fup, 2-
(p-tHlgetr=2Ed) FA=d, 4-(p-tuldotn| = 2E )T 5, 2-(p-tulgolr| mE )Mz olE, 2-
(p-tHlEopr] e 2B )l AL, 2—(p—D1uﬂFJ°}UI w22 E)-3,3 -HHE-3-01E, Rl gHEgGR g

=

o, 2-WE-1-[4-(MEE )AL 2- R T wm e -1, 2 4T EESAE, 2 4Tl HE S AE,

2, 4-Ho| 2L 2IESAE, 3,5-1] ] Z2AESAE, 3,5- DluﬂE‘Eli*P , ElSArdl-9-2 1-3d-5-v 23}

E e, SoblEelE, NEY o dEe, WA oixpd oHe, 19-WAEE, s-UERel
Wl

UIel, 2-UEZZ20d olgdtEE 1 2-HAETH = 2 6-0H]|A4' -l A d)-A| AR 2 6-H]

(4" -0 A Tl E F Q) 4-H YA A2 A=, 2,6-H] 2= (4" -0k =i 2 ¢l )-4- ﬂé%*l*]ii‘sﬂ/\h, 2,6-H] 2=

(4' - A =M E ] N)-4-3| EFA| A AZ A=, 3,5-H] (4 -0l Tyl d g gl )-N-w&-F] | 2] =, 2,6-H]2=(4'~
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2t Azs AU, FadeEs =47 ded F Y.
w

TFAReR, B WAy ALEI7LES ol EA] Sl e vl2dE A dlEFA] X (Bisphenol A type epoxy
resin), x=E23 o|ZA] X (novolac type epoxy resin), F43td HlAHE A YIYAE dEHEY FX
(hydrogenated Bisphenol A diglycidyl ether type resin), Hl=dlE A S3F tZFgAE dHE X
(Bisphenol A side chain type diglycidyl ether resin), $-@|& W3 o ZA] 4=X](urethane-modified epoxy
resin), dx224 YIFYAIE AHE o FA] X (resorcin diglycidyl ether epoxy resin), A€ olHZ

g dZA FA(glycidyl ester type epoxy resin), p-SAIMIZAL TS AY o HE-oA2~HZ 52 (p-

oxybenzoic acid diglycidyl ether—ester resin), A|¥ZFarg] o ZA] $=X]|(alicyclic epoxy resins) ¥ &
Aol o FA] =X (glycidylamine epoxy resins) oAl AEE= o] ulgasi}, ojd IAFAE e

.

3, B gl AMRUEE oI EAIEY  AFA LFuvE guEoluod ol " olE
(dimethylaminoethyl acrylate), tlo|goln|=o¥ o} &g o]E(diethylaminoethyl acrylate), 2-8}o]=F A
g ol72 g o] E(2-hydroxyethyl acrylate), 2-sto]EEZA|Z 2 Z o} 2 g o] E(2-hydroxypropyl acrylate),
oladzdod slol=2A Zeg o] E(acryloyloxyethyl hydrogen phthalate), B-3lo]|=FAlo|E€-B -0}
2 A gAoed 2y o] E(B-hydroxyethyl- '-acryloyloxyethyl phthalate), 2-3}o]=FAlod olaH =2 Y
X ¥ o] E(2-hydroxyethyl acryloyl phosphate), HEglslol|=2F2F2 ol =g o] E(tetrahydrofurfuryl
acrylate), W& ola o] E(benzyl acrylate), HIAJolE o}= & o] E(phenoxyethyl acrylate), WEA]
¥ o}lA = o] E(methoxyethyl acrylate), SlEAlold o}z o] E(ethoxyethyl acrylate), F-EA]dE o}
AP o] E(butoxyethyl acrylate), WISAIAEAIA Y o}add o] E(methoxyethoxyethyl acrylate), Z2=Ho}d
ol d# ol E(stearyl acrylate), =92 olaH#o|E(lauryl acrylate), o€#d Z8F tvlotadyeolE
(ethylene glycol diacrylate), Hol€#dl Z&]F tjoladd o] E(diethylene glycol diacrylate), E&|E
28 = tolad o] E(triethylene glycol diacrylate), 1,6-3Alt]e tlola g o] E(1,6-hexanediol
diacrylate), Z#Ad Egoladw o] E(glycerin triacrylate), Tl-#HeogEHYE Atolm Ao E(di-
pentaerythritol hexaacrylate), EgWEEZz a2y Eglolad# ol E(trimethylolpropane triacrylate), B]Z2
-(ZAogAstg) v aHE A Tlola o] E(bis-(oxyethylenated) Bisphenol A diacrylate), #d ZA
d oJel2 olFHYo]E(phenyl glycidyl ether acrylate), o€z ZTZ AL olHZ ofmadoE
(ethylene glycol glydidyl ether acrylate), ET=23-12-U]2 AL oE= o} H o] E(propane-1,2-
diol glycidyl ether acrylate), EWEE=Z =23 ZFYAd dE= olFH# o] E(trimethylolpropane
glycidyl ether acrylate) R ®Hl2#E A o FA] 33HE9 ol H# o] E(acrylate of Bisphenol A type

epoxy compound)ol Al AelE = 9lo} o]o] ¥ = AL ofr},

T, B oddo gloja], Ay 472 EoelE F7F S E AL &L o Z A 2yum el wkes 5= gl
HE-S-A1 7191 o] Z Aol = (epoxide) S o|F AT TS Xgela, o E 3 £LS (6-C182 TAHE dZUAE X%
=2 2= B4 33T, o]Y3 BARE o|ZA A4k, o ZA] ek, o ZA] S8 o EA] i, o ZA] b
2k, ol ZAl U, JZFA LHIZ o] o, o] AR = gt

TSk, B oo ojA, A A A yYxgAtE [O-VI == M-V 33E=2, (dSe, CdSe/ZnS, CdTe/CdS,
CdTe, ZnSe/ZnS, ZnTe/ZnSe, PbSe, PbS, InAs, InP, InGaP, InGaP/ZnS & HgTe® A H oA AE=+= A
o] HtekA e, @ Fol(core) T o (core)/d(shell) FEHA AE EAHoZ & 5= ).

w3, B kg 9loja, Ay talAlE 384 7FalA|(chemical crosslinker) T 384 7Fw Al (photo-
initiator) & g3t} ojul, 7] 3ty slwAZE oW (imine) AE, thololvl(diamine) AE SOl
Agd $ glo=d, & Wgo] oo Y= A2 ofYtt,

TFAFoR, A7) dstd JtaARZE Egolulk-olWl(polyamido-amines), A|WE  Zg|o}wl(aliphatic
polyamines), AWZFHag] Zgjold(alicyclic polyamines), &% Za o} (aromatic polyamines), 2 3%}
o}¥l(tertiary amines) GSolA Ag=d F glow, ¢S nlgFsAl= Yoldd-Eg olvl(diethylene-

triamine), Ed g #-e)Zo}d(triethylene-tetramine), ElEz o] & A-AME}P (tetraethylene-pentamine),

_8_



[0026]

[0027]

[0028]

[0029]

[0030]

[0031]
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el & - AL (pentaethylene-hexamine), AR -] o} 71 (hexamethylene-diamine), E&| o8 E-t]o}Tl
(polyether—-diamine), H| - A e #-E g o} 71 (bis-hexamethylene-triamine), t]o| eo}n) =5 2 F ol vl
(diethylaminopropylamine), Eglolul(triamine), Egvd v e dc]oll
(trimethylhexamethylenediamine), #do}7l(oleylamine), TIZZH#:-Eg o}l (dipropylene-triamine), W]
2 (A E )-E o} vl (bis(hexamethylene)-triamine), 1,3,6-Eg] Z~-o}n| =w| &l -3 AH(1,3,6-tris-
aminomethyl-hexane), 3,9-R] A (3~ =X 2 H)-2 4,8, 10-El E&}FAL2 T 2[5,5]-2 6] ZH( 3,9-bis(3-
aminopropyl)-2,4,8,10~-tetraoxaspiro[5,5]-undecane), FA#-tjo}ql(xylene-diamine), 1,3-H]2-o}n|=mE
-A] A2 2H(1,3-bis—aminomethyl-cyclohexane), H] 2= (4-o}n| .= Al 2 2 8 2 )-w| B (bis(4-aminocyclohexyl )~
methane), H|Z(4-0}0] =-3-WEA] I 2324 )-1 € (bis(4-amino-3-methylcyclohexyl)-methane), ©]A3X2-t]o}
1 (isophorone-diamine), N-o}7]=of €l-3] #€}2 (N-aminoethyl-piperazine), WEI-T]o}7l (menthene-diamine),
tjobn| e #H d W €k (diaminophenylmethane), A& H3F  obd -2 F U |6 =(aniline-formaldehyde low
molecular weight condensate), m-¥d#T]o} 7l (m-—phenylenediamine), ©]o}v]=t]¥d-A3E(diaminodiphenyl-
sulfone), o] v & o} r] v ¥ 7| &= (dimethylaminomethylphenol ), 2 Ega(gdg)-olr o g E
(tris(dimethyl)-aminoethylphenol) 5olA AT = o= slel ZHo] Fo, o] daAHE = AL oy,

3, Fey stuAdRA FriaAe] wiEFR g dy 2= vlo]EelA(MiChler's) AE, HlA-4,4'-T]o| €oly
EAlFzdE, WFzdE, 3,5-H U -y "ol ewl A gl gl -N-w & -y d| ] =, 3,5-H| (4" -t H Eo}u] =l
ge)-N-wE-g =, 2,6-8 2 -gudolu] =l A 2| d)4-FI2EAIA T ZANAL=, 2,6-H] 2= (4'-H v Eo}

A2 ) -4-3| AN AZE A=, 2,6-H] (4" -H ol obr| il 2] f)-4-FF 2H A A AR A=, 2,6-H]
24 -t dopu el F 2| f) -3 ER AN AR A=, 2,6-H] (4" -H w o] ke w2 2] € -4-3] =S A E A
ARHARE,2,6-0] 2= (4" - ol obr| e fl A 2] f)-4-3| =S A A D2 Ak, 3,3'-7F 2R B2 (7-H o "o}
Uk Fukd, 7-reldobr]e—4-vE Fukel 3-(2-wlRE k& d)-T-H ol dob| ek el 3-(2-wld o v
D)-7-vell ot mFukel, 2-(p-tuldotr e 2E™) Fmdl, 4-(p-Hvldobr=2Ed) A=, 2-(p-H v
obF ke ~E R )MAE obE, 2-(p-UHEolr ke 2B R MFALE, 2-(p-H Wl obn] = 2E=)-3,3" -1 v E-3H-<]
=, uzaw HESFECE, 2-mE-1-[4-(MEE ) d]-2-REy e 22 9-1-2, 2 4-HH e 53t
B, 2.4-HAGESAE, 2,4-t0| 2 X2 2AESAHE, 3,5-U0| 2 X ZAESAHE, 3,5-UHEESAE, BS54t
d-9-2, 1-od-5-r ARSI ERE, 3opEllE, Mxd od oEHE, Wzl olhzd o=,
LO-WIRER, s-HERZMUEZH, 2-HEREFOH, ofdEE, 1 2-WAEF =, 2,6-1] 24" -opA| =Wl
gE)-A AR AR, 2,6-0] AU o EH A W) A-H G A AR A=, 2,6-0] A4 -opx =l P el -4-7H 2
AN AR, 2,6-0] (4 o EM A 2 W) 4= EF A A AR F A=, 3,5-0] (4 -obX il 2wl )-N-v]
H-vofE]E, 2,6-H A4 oA AV 2§ -4-TF 2 R AN AR A=, 2,6-H] 22 (4" oA A ] 2] fll-4-5] =
SAANAREA = GOl o, ol A FH= AL ofyH.

Eodbg o w3l Al s o R AF

i

7}

o

gk BAE S EA 1R BGAE AT

Eodtdolq A dRbd YA CdSe, CdSe/ZnS, CdTe/CdS, CdTe, ZnSe/ZnS, ZnTe/ZnSe, PbSe, PbS,
InAs, InP, InGaP, InGaP/ZnS % HgTeZ JA¥ oA Ael® ©d Foj(core) T o (core)/d(shell)

o, AMelE Filel ¥ @B g% A AP Bk ofF AN e@A B W@ oA
A% Ao, B el Wes} ofF Ande] o8] ARHE ow ANHAE P AL YA F
el ARE A AA JolX AR E Rolct,

AAd 1. AleF FH

H] 23|35 A(Bisphenol A), o9& 2 & 3to] =% (Epichlorohydrin), FAF8tUEF (Sodiun hydroxide), °ll &A%
EH(1,2-epoxyoctane), Tlobm] =3 d W €H(4,4-Diaminodiphenylmethane), ®lEz}&lo]==3F & (tetrahydrofuran)
o2 Alar-gEg A (Signa-Adrich)oll A FhEF e, CdSe/ZnS AP UmsiAbeE s EFA=
(Solutions) Abell Al 43k},
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AN 2. FAH gt B oA 2EA HgA A=

wowe] W gAE Vegazh BAE oEA n¥a BEAE Axs) slskel, WA w2 A 0.04
mol¥} oFFEZ3FFo|=d 0.2 molE 120TellA 30%3F WA F Wb Hakss dE T 1F 137
(vaccume evaporator)Z o]&3dle] A ASt o ZA] L E ATt

A7) A ZAl SFum (1, 1.5, 1.8, 2 m)$} ZA] 280, 0.2, 0.5 mb), CdSe/ZnS %¥AHA (0.5 m¢), 2 Tt
ol =ddHel(1 m)E HA WE&R Egsto] 1157 SNA UAE YA}l BALE o Z A
A HFAE Az THE 2).

(@2}
a
2
>
N
>,
)
'z

AAel 3. FAA/ANZA nEA BFAe] EAF A4AHA Fel

A7) ANG 2004 AR FAE At BAE olEA nEA mgAe B gge GaAny
(Micro PL setup using inverted microscope; Exicitation: 442 nm CW laser, 10 mW, Objective lens: 4X,
Images were captured by CCD)S o]&3lo] Z43% ).

EQ

& (CdSe/7nS UAFH o] LubA ol o ZA] mE ()9} B w o] LAYV =dE o EA] EXH(b)ol] A
(e}

= 3
49 W, tegAe] $HEE vheha ot
304 B S Fol, CdSe/zns Yol AR AH o FA £k EFHW 1 FHAYe] ZolE

g
B BAES e A Helsdn,

AR 4. FAA/ANZA] 1EA EdA] Fa s A

A7 AA el 2004 AxT FAFE GGt BAME A EAl iRz BEA] FstasS 5457 fskd,
TEA E3A7r ZHE fEHS 448 5F  dolt](blue ELD) tiwlolx el Ex PSS FHHSHEH
(Excitation: Blue LED at 448 nm emission peak), oju] &3& AFANEZnE(USB Ocean Optics
Spectrometer) S ©]-&3}%t}.

CdSe/znS BAAO] AWAR A TEAHDS B wEe DAo)7h B o FA AEA(2) BAHYE
el FFEHe E gof »}Emamua, 71 G B e 2ol A FA1 2 A ATy 4
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z:>-\ QDs(Alkyl surface)
SV

| Alkyl7| B ZgH8Hs Epoxy TER} | Ee 2R

®
o e

-
i [
MW L

)

EH2

Bisphenol A Epichlorohydrin Epoxy Oligomer

1,2-Epoxyoctane = i
4 4-Methylenedianiline

Epoxy-1,2-Epoxyoctane-QD composite

Epoxy-1,2-Epoxyoctane-QD composite
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Normalized intensity
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