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A7 2 AFAE Gallium(I11) acetylacetonate 1 GaP YA ] A 2w

A= oleic acid, lauric acid, palmitic acid, stearic acid, myristic acid® ©]|FoX|+=
T ol Aulx= S22 GaP FAE ] Al

3T 4

A1Eel Ao A,

A7) A1ARZAEAE oleic acid9l GaP A2 Az
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A1l hofA,

AEATASt AIANGAEA ] FHu &S ZFEATA 1 =mole)ol] tigte] AIAHEAAA 0.01 WA 50&<
GaP Gt o] A=y .

2T 6

Aol glolA,

A7) (Al L2 120 WA 350 TS GaP FAHE o] Az
ATE 7

Aol glolA,

271 Q)dAe] 23 AFAY] FFS AFEATA 1 =0l tiske] 0.01 WA 50 =olat, A2AHE A= dF
ATFA 1 Bol thate] 0.01 WA 508¢] GaP FAFH o] Al xH
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A0l holA,

A7) FAE e Hoedy] A 400 WA 520 nme! GaP ¥AFA .

A+ 13

A10% el hol A,

A7) A o] Fkag kxS (photoluminescence Quantum yield)-& 10% WA 60%<] GaP %FAF4 .
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olglal HFvtx HV|AH EANS wigoez FAHE light emitting diode (LEDs), bio application,
photovoltaic devices®} 72 t}oF3l #ofo] HEFol g}, E3 N-VIF AAHL 90 o]F MITHshe
Bawendi ZHFoNA YAEHo] ¥ Cadmium AGe] dAH FAHS Hud F Cadmium AL FxP-o ot
AF7E &3 Hew EAMAE 7 Hel AMgE I 9l

O

Zelu Cadmium A9 Al A9-ol= Cadmium®] 5402 Qlete] ARGl Agho] w1 Q= Aot A
CdAl FA ol tire = M-V Aol AEar glom, olefdh M-V Ao A5 7FEd 9995
A S22 dFE TR 5 e tdE FRTo]l EASHRE 21 Tl Indium phosphide (InP)el =1 A7k 3]
FHZ At 2HY InP FAEL Cadmium AlGe] IR Hlste] SrRtaSo] Aujdos v, 7p4e] v
2 aFEe] gtow, 1 1 F9 3147} Gallium phosphide (GaP) A
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gk 20008 o] FdE GBS gete Wol thEstA MEE GaP FAH FAAE AL A
St}. Thermal decomposition method, solvothermal method, ion exchange method$} Z+& thekst &4 =
AgHo] GaP FAH FAd o) EHAFAE EFstn W FE BT W AAgo=m sty o
optical deviceoli ARgo] oju A3tolt},
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gige] g
S dst = HA

719 e EAEE siZEsty] e, HE} ZEHATA(Gallium precursor)S AFE3Fil hot injection
methodS B8l ol Wrwol nlusle] A Alte] #a Y53 g Fs EAS JHE Bk ol A
E4(color conversion material)® Z8-o] 7}&53 GaP FA-He A=W, 7] Wl oJste] A|zH GaP %
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gl ad

2 o] GaP FAH Y] AZzHe AAd AFEHTAE AFESAL hot injection methodE E3fe] © H
Hjste] gHd AlZto]l Zar AFs] dd Fst 5AS 7HE B ofyel MRig Bdw A8o] 7bedh GaP &
qAE Az ¢ Q. =3 98 GaMP(M = metal)® 28 Ternary FH9 dApdoz A&
o] 7Fs38t™, InGaPet #°] alloy %= Gradient FEAQ! GaP ¥AH4 HE+= InGaPot o] Ternary ©]/de] & H
7Vsd GaP FAPH o2 H o] 7l5Eltt.

A HF
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=0 zad 99

T 1 i iy dAA A w2 GaP FAPE Y] Azl gt B moH,

28 AA 1elA Alzd A XRD HH S ERH,

5 32 Ao 1 WA 304 Az GaP %A Q] absorbance spectrums WERH

T 4% Ao 1 W] 304 A= GaP FAFE 2] Photoluminescence spectrums WERJH

T 5% Axd 4 WA 64 AxE FAHe] EFE 9 Photoluminescence spectrums =43 ZAzjo|H |
= 68 E o] wet A %3 film(GaP 2wt%) 2] blue LEDO] Tth3F color conversion EL spectrum®]™,
= 72 E oubgo)] wheE) A 23 filme] blue LEDO] W3k color conversion efficiency©]th.
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(1) 2§ AdFAst ANAFLAEAE Eufoll o Al 1 THE=S Axs= &AL

(2) 271 A 1Ed=2] 255 S2AIA ZE-AAGLLA &S A= DA

(1) 2§ d7Ast ANAFLAAE ufoll o] A 1 TFES Axsh= @A

B dgo| s ZF AFAZ Gallium(II1) acetylacetonateE AF&3Mth, A7) Z4F ATAS AFESE 25 o
B 4F AFAE Agste 4%l vlete] AxEE A FstEA o] HS 43t}

A7 AAASAA = g 8 WA 26 o AHHAbe] ARgE 4 9lon AR oleic acid, lauric acid,
palmitic acid, stearic acid, myristic acid® ©o]|Fo|A & O RYE 1F o] AEiy= EZo] AlgdE
Rom, FAHORE oleic acidg AME3ste Aol Foh. o] AS AxHE IXHe FsEAe v
$-shot.

171 &yl IR Az SGHoRE AMETbEe &uvE AREE 4 dlon, deR &Y el Aisd
o] AbgE 4 9lom FA|Z Qe o &= 1-octadecene, tetradecene, hexadecane, squalene 7} AF&EEH 4= 9o
, TAIH S E 1-octadecened! Zo] =t}

o,
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r9 ox

| 2T} AAERGA ] dFnEe dFEATA 1 = (mole)el EHé}Oq ANAH LA 0.01 WA 50
Aol Fom, FAHerE AFEATA 1 =(mole)ol thate] AAHRRGA 0.2 WA 308, HE A4 o=
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gl 3] AFATAS AARBHAE $42 & A FRF G2 ALgFE Aol Brh,

50 & dgelMe ZdEdTAet AAE Aol grEmlgel met AlEEE GaP FA e H3¥ =7 400 nm
WA 520 nm=2 EERA= SAE T, ol Al 1 A EAdAle] kel met A= ymdate] 277 W)
7 ar, AapH o AR matel] oFk WP ER ] WstE 7hA 7] wolt).

(2) 271 A 1Ed=2] 255 S2AIA ZE-AAGLLA &S A= DA

£ WA A X“W”d%“éxﬂﬂ ool gl 7] (DEAS] EFRY LEE F2AA TH-
AAREAGA 22 Fdste dAlolth. 2%E 120 WA 350 CT7HA] F2A171E Zlo] £om, $&9 Sk
el 2Asksse, FAHORE 0.1 WA 50 Clnindl SE2 SEA7 & ol 47 ere Fed 7
S A ZzEE AdxH e FEA O ¥ ),

(3) Z2y AAe AARGGAS 7] AE-AARLGA Fr=ol H7bste] A2 TFES Axsh= DA

E gAE $2(120 A 350 T)F (2)dAe] &5 28 A3Ae A2AASEAAS Hrlsts @A o)),
371 Rt ATA= tris(trimethylsilyl)phosphine$! 71 0] o, A 2A AL A =
trioctylphosphine(TOP), Tributylphosphine (TBP), triphenylphosphine (TPP)S @& i Z3gl3dlo] ALgdt
+ Ut

FARor AW AFA e AFATFA 1 B tiske] 0.01 WA 50 Bola, A2AHIAAE ZEA
A1 Eol digte] 0.01 WA 505 AHEsth. oS FAHCRZE X201 AFAY dFS dEdT4A 1 &
ko] 0.4 WA 0.6 &5 AMESIM, o] A5 AxEHe SR FE5Ado] HE $-F38itt.

A7) WA AR 9
R CEEER R L
F k. HEF AAL Gab ©
wEatel A48 & g,

ES B e g7 GaP A AlmEel ARE GaP FAH 2 A PR LIS wRsd L AW
b ATE vk 7] P P AT/ 2 WA 4 me) T2 e, gl ALsE 2 AT
A AAABAS] FF v E wek 400 A 520 on Aele] AU FWAE ebdth, el ZF ATA
1zol i@ AAABAA o] 0.5 2 A5 AxE G FAE] A5 520 el AvhgAE e}
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Wi, AIAAEGA ] TS T/ AxF GaP FAR A9 HAA g HAddFdaEs vehie, ZE
A1 Eell gk AAAEGA ] el 2.4 =9 Aol Axd GaP Al ¢ 400 nmeo] FHojdgv) A
2 yeid 4 Ao, =3 2 odgo] mE GaP YAES 10 WA 60%2]  #3dx}<=8 (photoluminescence
Quantum yield)& 7FAEE FA| o] W@ rxe] AW E o]&ste] WFiale F&atA A2 ¢ doH, 5
WA 40%2] -3t AMWE e S (color conversion efficiency)S 7FAIER FX o] W3 hxpe] A|ZHHE o
&3to] AWE Ao F&5HA AR S QT

fato)

olel, & wigel ola|E H7] fete]l AT ANAE AAGhE, 7] AN B e dAsE AQ B
woee] Welvk 7] AAeo] SgsEE A ohdh,

[AA1dl 1] Gap FAHH ] A=

Gallium(III) acetylacetonate(99.99% trace matal basis) 0.367 g(1 mmole), Oleic acid(technical grade)
0.155 g(0.055 mmole)& 1-octadecene(90% technical grade) 4.5 mloll =o]x 3083t <t AFoz AZXFA
O o] F SIS =84 of2w JPAR ARSal &S 300 T2 52(9 T/)shald.

A7 &N Trioctylphosphine(97%) 0.92 ml(2 mmole)$} tris(trimethylsilyl)phosphine(95%) 0.153 ml(0.5
mmole)S =33k gALS H7l X 300 ColA 3027F wykstgcE, A7) wnkgEl g8 ALeomn Algl & p-
butanol% A7 slal AR E 3~43] WSS AR BES AT, AAdE B2 n-hexanes #7715k
520 5 AR E 343 HHEste] A&y dE AMStES A|ASHY n-hexaned] FAFE GaP ¥AHES IS

o}

[AA1dl 2] Gap FAHH S Az

7] A6 1614 AFEE Oleic acid®l FE 1.2 mole® AH£3 AL ALlsiant A7) AN 13 598 1
Ho R GaP UAHL HAIEHSI T},

[&A]el 3] Gap FAH3 9] A%

7] AAld 1914 AFEE Oleic acid®l %< 2.4 mmoles AFES RS Alstaie 7] AAld 13 g 3
Mo GaP ARG FAsigich,

[EA]el 4] Gap FAH3 9] A=

7] A6 164 AFEE Oleic acid®l FE 0.4 mole® AE3 AL ALldiant A7) AN 13 598 1
u‘jg_ GaP o]:X],XJ S zsLM ],oﬂu}

[&A]el 5] Gap FAH3 9] A=

7] Aalel 1614 AFEE Oleic acidel & 0.5 moled A3 AL Aojslat 47 AAd 13 AT W
WOR GaP FAHE TN

[&A1e16] Gap FAH3 2] A

271 AAld 1914 ARRE Oleic acid® %2 0.3 mmoleE AHEE ZS Allstars 7] AAld 13 sd3 W

[e)
Mo GaP FHHS FHHA

[H]aLe)] 1] GaP A A=
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Gallium(III) chloride (99.99% trace matal basis) 0.18g (Immole)3} tris(trimethylsilyl)phosphine(95%)
0.25g (Immole)< trioctylphosphine

oxide 0.1g (0.26mmole), trioctylphosphine 2g (5.4mmole)o] Z3F F ZgtA~aE B4 ol 7fA2 X3
St 270CE 45& T 1A7F B¢k wvlkalgdth, o]% trioctylphosphine oxide 10g (25.9mmole)S & 7}stiL 400
ER Feste]l 39 Fob wwkskgivh. ] mnbE oS Ao A9l §F methanols H7bsta AAEEE
3~43] WkEEte] AYAE BTS AAsE. YA E B o] n-hexaned 7Skl el F JAAETE 3~43] w5
slo] MEH E4ES A48 n-hexaneo] #4HE GaP YA S dA ).

B FAEY 83

&A% 9FxFAH 9 Photoluminescence spectrat Cary Eclipse fluorescence spectrophotometer(Agilent
Technologies)E ©o]&3te] ZA3F9 2, Coumarin 510(95% in Ethanol)¥} 9,10-diphenylanthracene(97% in
cyclohexane) ¥} H]a3}e] photoluminescence Quantum yieldES &A3slo] 37] & 1 2 = 2 A 39 YeEhAA
O 2 A 1ol A" A XRD RS UEhe, = 32 Al 1 WA 3ol AlxF GaP YA
A 9] absorbance spectrums YEMH, T 4% AAo 1 A 304 AZ3F GaP FAH ] Photoluminescence
spectrums LERATE,

#£ 1
Molar ratio PL intensity maximum Photoluminescence
Ga P Oleic acid wavelength (nm) Quantum Yield (%)
AAd 1 1 0.5 0.55 520 35~40%
Ao 2 1 0.5 1.20 460 15~20%
A 3 1 0.5 2.40 400 15~20%
Hlare] 1 1 1 - 520 5~8%

o] B oub o] Azl ALEH Oleic acid9] %ol uwhe} A|x¥ A=}
o] gy a7 400 A 520 mmE HAS FAET 5 Qdflon, 7IE WHoR AT GaPFAE (10% W wh) el

=
=
Hlste] dAs] e 3k FgddAaE(photoluninescence Quantum yield)S 7HE& €1 4= At

w3k A7) AAd 4 WA AA oA AzE U] &3 %= 2 Photoluminescence spectrume 43t & 5
of YeERATE. & 5ol YERd upe} o] AHAld] 4ufA] AAd 6ellA AxE AL Ag- AAld 1 W3¢
FAR = G2A F N9 peak (460nm, 520mnm)7F UYEUE RS B 4 glEd ol AWUEAHAY] FFHe upE
YAF] aggregation o & S HolFEH.

Color conversion filmg AZF

7] AA e 13 Wi 194 A Z3E n-hexaned] #4FE green¥AFH S Secure 8110 ultraviolet curing
resin (Fotopolymer Pte Ltd.)¥} vortexing &3 & Lo Wi 365nme] UV light® 587 A3}ste] zZ+zt
2wt%, 3wt%, 4wt%e] UAHEE EF3F color conversion filmeS A|Z3}S3t.

Color conversion efficiency =4

7] AZ= color conversion filme LED chip tester ELT-1000(Ecopia Corporation)®] blue LED chip el
2]3ke] EL spectrume =43} T, color conversion efficiency(CCE)= &A% EL spectrum% o]-g-3}o] 3}
AXEA 18 F3ste] AAkeA Y. AlakE GaP2) color conversion efficiency(CCE)E ¥ 20 YEeERAT.

N do o
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* 2
GaP 8= (wt%) Color conversion Efficiency (%)
A 1 2wt% 11%
3wt% 8%
4wt % 5%
Hlud 1 2wt% 2%

= 6+ AZET film(GaP 2wt%) 2] blue LED] thdl color conversion EL spectrumo]™, = 72 A|Z3F film9
blue LEDo| ™3} color conversion efficiencyo]th. W3+ %20 % 7o vepd uiel o] B wtwo] whE x|

e 9943k color conversion efficiency (CCE)E Y-S 3held 4= g},
(A4 1]
conversion & 745 Quantum Dot 9| EL spectrum 9| 8%

CCE= X 100%
conversion SE Z43* bare blue LED 9| EL spectrum 9| B

[ZA]ef 7] WA [HAT 10]

A1 AAld 194 AFEE Oleic acidS tAlSe] Z+ZF lauric acid, palmitic acid, stearic acid, myristic
acid< 0.55 mmoleZ } St AS AQslais ] AAd 139 sde WHo R GaP FAHS g e, 1
A7} Oleic acidS A& A7 Y53 248 7HAE GaP FAH S A=A

z=9
EH1
Gallium. - Gallim-oleae, . Aceylcetonate
, .+ Olele acid. —— _ g
acetylacetonate. Heat up. complex ion.
Galllum=oleate, Nucleation and growth. | qp quantun
complex | S athigh temperature. dots.
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