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DMF(Dimethylformamide)ol 50 mlE ¥Wir #43tA £33 v A7) EFES 130 ¢ Eo A 3Hdste] sl
3}atal 2AS zte A fR37] Bk wst A ® [(Zn,Th),(4,4" -oxybis(benzoic amd))3(2—(4—methylphenyl)—
1H-imidazo[4,5-f][1,10]phenanthroline) ], & AZstAt. Az A3 %= 23 Zo] Blue JHA &3 ~HEF
95 37 22 o] AHEHS ket
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1 mol9 Th(NO3)s.6H:0, Imol9] 4,4’ -oxybis(benzoic acid) (3&2] 2), 1 mol9 2-(2,4-dimethoxyl phenyl)-
1H-imidazo[4,5-f][1,10]phenanthroline(3}&+4] 11)S AFsta, H=FH Y55 DNFol 50 mlE ¥ ALt

S s AV EFES 130 T =4 FAdste s g =4S Ze 54§57 53 39 A=
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Az, Az A © 4k BE oy] AAEY R W AAEPS 2T,
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1 mol®] Tb(NO3)s.6H.0, 1mol®] 4,4 -oxybis(benzoic acid) (&34 2), 1 mol® 2-(2-sulfonylphenyl)-1H-

imidazo[4,5-f][1, 10]phenanthroline(§}ﬂ“ 12) AFsta, AFE Y8E D.1 Waterdl] 50 mlE ¥ 743}
A £33 g A7 EFES 150 T XA st slr]e slshd] 24S 2he 54 f457] 53 3F A
=2 [(Zn,Tb),(4,4’ —oxybls(benzmc acid));(2-(2-sulfonylphenyl)-1H-imidazo[4,5-

f1[1,10]phenanthroline] , & AZs9tt. AX A3 & 58 2 of7] A9z 9 ) AAEHS zh=t},
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f1[1,10]phenanthroline(3}3H2] 13)& AFstal, AFd AHE DMFol| 50 nlE ¥ f#dsA £33 & A
7] EFES 130 T =544 FAdske shr19 e 24E 2e 54 57 5% 33 AR [(Th)y(4,47 -
oxybis(benzoic acid))s;(2-phenyl-1H-imidazo[4,5-f][1,10]phenanthroline], & AZ3}c}t. AZx A3 = 69

e oy] 2AEY W owy sAEYS 2,
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imidazo[4,5-f][1,10]phenanthroline(&3st2] 14)S A, AFE YEZ DNFAl 50 mlE ¥ A4UsA &
el s AV EFES 130 T XA st shrle sheh A4S Z2e 4 457 5 3 A=
[(Zn,Th),(4,4" -oxybis(benzoic acid))s2-(2-pyridyl phenyl)-1H-imidazol[4,5-f]1[1,10]phenanthrolinel,& A

zsrh. AR A% w79 2 o]y] AAEY P WY 2NEYL v,
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0.5 mol® Zn(NO3)s.6H,0, 0.5mole] Th(NOs);.6H,0, 1mol?] 4,4’ -oxybis(benzoic acid) (382 2), 1 mol?

2-pyrimidyl phenyl-1H-imidazo[4,5-f][1,10]phenanthroline(3}8+2] 15)S Asta, AHFwE YE5Z DNFo] 50
nlE Y3 A3 T3 S V] EFES 150 T 2=oA A8t 79 stehy =4S 2t =54 F

271 Bg w3 A® [(Zn,Th)o(4,4" -oxybis(benzoic acid))s;2-(2-pyrimidyl phenyl)-1H-imidazol4,5-
f1[1,10]phenanthrolinel, & AZaAtt. A2 Ay} = 89 & of7] Af9EY P w3f ~AEHS =y}
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0.5 mol® Zn(NO3),.6H.0, 0.5mol®] Th(NOs)s.6H,0, 1mol®] 4,4" -oxybis(benzoic acid) (3}&2] 2), 1 mol¥

2-biphenyl-1H-imidazo[4,5-f][1,10]phenanthroline(&}3}24 16)& A&Fstal, AFH A=E DWFY 50 mlE ¥
s EFF v Y] ER=S 150 T 2kelM @Aste shrle] shebd RS Zte HA fF7] =

3} gy A= [(Zn,Tb),(4,4’ -oxybis(benzoic acid));(2-biphenylphenyl)-1H-imidazo[4,5—
f1[1,10]phenanthroline], & A|Z3s}3c}. #AZ A3 = 99F 2L oy AHEZ W W) AHAEZHG zh=r],
[2 Ao 8]

0.5 mol® Zn(NO3),.6H,0, 0.5mole] Tbh(NO3)s.6H,0, Imol®] 4,4 -oxybis(benzoic acid) (&84 2), 1 mol9

1,2-diphenyl-1H-imidazo[4,5-f][1,10]phenanthroline(3}8F2] 17)& Heatn, A=E ISE DNFol 50 ml=
Y gl RS v 7] EFES 150 T 2melA FAdste] shv)e] et 24e e B4 f77)

23t ey A= [(Zn,Th),(4,4" -oxybis(benzoic acid));(1,2-diphenyl)-1H-imidazo[4,5-
f1[1,10]phenanthrolinel, & AZ3}3 . AFx A3 = 109 2L of7] ~#EH 2 db3 A~ EHS zh=r},

A7) A Ao of wa} Az 54 F5F7] 5§ AR 5 wtwe} HEE X H(E‘r% i, OE6630A:0E6630B, 1:4

1-8
o] Hl§)E £33 ¥ 450 nm Blue LED H(spec. 5630)° 45~50 mg& =g & 150 T, 2AF A=E {48}
o] ZZAIA TEHAF 60 mA, TEAY 3 VE FA3}3AT

[ Al 9]

2 ugel HAAld 1o whel AzE 54 §37] 53 HFAE [(Zn,Th),(4,4 -oxybis(benzoic acid))s(2-(4-
methylphenyl)-1H-imidazo[4,5-f1[1,10]phenanthroline)],= Blue LED & o]&3le] A% H7IS 3 A3} 450
me] 55 FGelA of7]= o] LED HF Amz Abgo] 7hssitt.
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(FEHYWV), HF(mMA) |3V, 60mA
ICIE x 0.1553
ICIE y 0.0822
Main peak (nm) 545nm
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Al&ke] LED #7]1% ¢} BLUS #1Z8}3itt.
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A §77] 53 3y AEmEA A oA Az AS
Alste] LED #7)A1¢} BLUS Al =39l
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A §R7] B3 a2 A] AAd 404 AR RS
Alste] LED #7)A)¢} BLUS Al =3t
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A fR7] 53w A2 A] AAd 504 AR A
Alste] LED #71A1} BLUE A %3St

[2 A e 115]

A 7] Bek wkg g aEa AAd oA ARF AS
Alsle] LED #7)A)} BLUS A =39l
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A fR7] Be wkg g aEa] A 7dA AZzE AL
Alste] LED #7)A) ¢} BLUS A =39t
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A fE7] B3 a5 2] AAd 8olA] AR RS

Al&ke] LED #7]1% ¢} BLUS #1Z&}Sitt.
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W ARE ARESe A o9l 7] AAld 103 §ds

2 4

I ARE 5-10 T % A7 T olF ZERAYo| A Yo #A3 AA BAAY ZAE
Z3%E LED PKG 7} color filter® E33l9S 49 x,v FH3E7F (0.27, 0.20)E

=
k=t

S HY FEH -+ Y YUY &R
ol A HITY + C.LE 1931
i =M UE 83 X y
Red 0.6883 0.3106
Green 0.2409 0.5779
Blue 0.1637 0.0433
Red 0.6883 0.3106
Gamut(%) 713.7%
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[0158]  olgolM AAE Fxstol AAAAT, AT s okl HUE FYRE A9 SHZTHAN A
Byl 7144 APFonE Mol g el Weld B wue vkl 54 % WA & e o
A 5 9 Aol

i
)

EH]

SEM Y 000 KW SEW MAG 100 ke SEM HY 2000 kY SE WAG 2 0 b 1]

VEGAS TESCAN WA TRESCAN
R Efew 77 @HYOSUNG ITTRE™ Ilae 77 EIHYOSUNG

EH2
Emission Spectrum (Ex=450nm)
450 500 550 &00 650 700
EH3
Excitation Spectrum
300 330 400 450
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4

[(Th)s(4,4-onybis (benzoic acid))s 2-(2.4-dimethoxylphenyl}-1H-imidazo[4,5-f][1.10]phenanthroline]
Excitation spectrum Emission Spectrum (Ex=450nm)

300 350 400 450

Ed5

[(Tb); (4.4 -oxybis (benzolc acid)); 2-(2-sulforyyiphenyl)-1H-imidazc(4.5-f][110]phenanthroline],
Excitation spectrum Emission spectrum (Ex.410nm)

200 350 200 450 as0 500 550 500 650 700
=56

((Th)2(4.4"-oxybis (benzoic acid));2-2-pyridylphenyl)- LH-imidazof4,5-f] (L10]phenanthroline],
Excitation spectrum Emission spectrum (Ex.410nm)

450 500 550 500 650 o0
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=97

[(Th)s(4,4'-orybis (benzoic acid))y(2-phemyl - 1H-imidazofd, 5-f][L, 10]phenanthroline],
Excitation spectrum Emission spectrum (Ex.425nm)

450 S00 550 &0 &30 F00

EH8

[(Tb).(4,4'-oxybis (benzoic acid));2-2-pyrimidylphenyl)-1H-imidazofd,5-f][ 1. 10jphenanthroline],
Excitation spectrum Emission spectrum (Ex.410nm)

300 350 400 450 450 500 350 600 550 700
EEH9

[(Th); (44 -oxybis (benzoic acid)); 2-(2-biphenyl)-1H-imidazo,5-][1,10]phenan thraline],
Excitation spectrum Emission spectrum (Ex.430nm)

450 500 550 600 650 700
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EHI0

[(Th);(4.4'-cxybis (benzoic acid));1.2-diphenyl-1H-imidazo[4,5-f] [L10]phenanthroline],,
Excitation spectrum Emission spectrum (Ex.400nm)

300 350 A0 450 450 500 550 600 650 700

400 450 500 550 600 650 700

——[-SIAON :Eu2+

&0 450 500 550 600 650
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