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Emission Properties of White Light Emission Organic Electroluminescent
Device using Exciplex Emission
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Abstract

We report the white light emission from the multilayer organic electroluminescent(EL) device using
exciplex emission. The exciplex at 500nm originated between poly(N-vinylcarvazole)(PVK) and
2,5~-bis(5’ ~tert-butyl-2-benzoxazoly)thiophene(BBOT) and exciplex of 550nm originated from
N,N’-diphenyl-N,N'-(3-methyphenyl)-1,1’' -biphenyl-4,4' ~diamine(TPD) and BBOT were observed. Also,
the energy transfer from PVK to BBOT and poly(3-hexylthiophene)(P3HT) in mixed emitting materials
was occurred. The electorluminescence(EL) spectra of organic EL device which have a device structure
of ITO/CuPc(5nm)/emitting layer(100nm)/BBOT(30nm)/LiF(1.4nm)/Al(200nm) were slightly changed as
a function of the applied voltage. The luminance of 12.3 ;IW/cm2 was achieved at 20V and EL
spectrum measured at 20V corresponds to Commission Internationale de L'Eclairage(CIE) coordinates of
x=0.29 and y=0.353.

Key Words : Exciplex, Spin—coating, Time-Resolved PL, White light emission

.HE £ dels 2 Aok WA, 34, =4 2
BT C W, Tangll]5el o8] Haz mug o AL AAA WFAE AclHE $83 wn=
og ol8d axEe WA, BEA o g 5 GE FH, I NAS WRHT 270
wooh Sud GMAod WAL Sha oegg THEHE gl AMA Mg B Y By
250 wHAS W WA= aEe wa I ANEB2AL NEHAY s1Ee LCDUiquid
93 9oH23] crystal display)oll A AM8-3l ZetdEy 7|9 HE
o L o) sbssted 483 shsAol b E@, WA 23

Q %j k) i = X é e‘ )
F71 AARFLAE TS cARFeACll S8 Euer oaEde) ®W ohUs 1CD Metel

«: Agoista M7 Fea E, 3434 F F8EckE tasith mebM, n3
(FFH94 %7 §8F 30, =9 A4LFLAE FHEY) AW FRYRYG &
Fax : 062-530-0077 A7z W@ AFEe] ¥ VIS A R

oA ey H. Jordanl4]$& #718¢ H3sto 94 AAuR

2001d 49 309 A4, 2001d 69 169 134ALgE, 228 AR, Z. Y. X515 FA$ERY

2001d 79 9% 2RISR £ ol£% WAUFLNE RuEAG. AW ol

762



g i 2z AzE AAARA g F3HYo]
gdodtm, Aol HFsttE EAAHC] U7 o
o, HZol= &3 niAE FAGHAY 28R
e s HFARE TP 2WIPYEFE ol
43t A ARE A S Wyo] AHSHI
21 eH6).

B AYdME &7 23A8Q poly(N-vinylcar
vazole)(PVK), 25-bis(5'-tert-butyl-2-benzoxazoly)
thiophene(BBOT), N,N’-diphenyl-N,N’-(3-methyph
enyl)-1,1’-biphenyl-4, 4’'-diamine(TPD), poly(3-
hexylthiophene)(P3HT)& ol &3l E¥LEFEE A
e, $FF ol 2AEE exciplex AT o
Yz Agdae @At 9, exciplex T#E
o] 4 WAl AAGFAAE AAET, Az BF
Eo] W3 ATstArch

2. 48 wy

2.1 E3UYS

WaAas A4 PVK, BBOT, TPD(Aldrich
co)e AAst A48l 1, poly(3-hexylthiophene)
(PSHT)S 4E A2 FeCli & A83lo G FAMZEEH
gASATHT. 2 1o @M ALET LHAR
o] ExA7zE Jeidt. #3AQss) EdREe
photoluminescence(PL) =#E@1} A|HEs PL&
243t7] 9ot LPARE TE2EE 27 =
¢l g3 PVKel BBOT, PVK$ TPD, TPD$}
BBOTS EHl7} 1i10] HES E9% £§4& 447
o] 2dagygez uug AET. EF
PVK, BBOT, TPD, P3HTS ZZ' 10mg/m],
43mg/ml, 05mg/ml, 0.005mg/ml9) ¥ &E 3o &
Gk Eo] AbEE wug A FEA

utatel PL 2#HEHL  orimFe]  325mm<d
He-Cd #o1HE 7] ZUeo2 ALEste AFF
A &2Asgch AR TS x| "D
AL 7HsE7) 4§ AES PLL dEmAol
532nmg)l  5We  Nd:'YVO, d#Heolxz Hig
Ti:Sapphire o)A E A&l A71%F 273nmE
Qi7tste) Al ABF ABE cryostatol A

AEE #FAHGeH, F thejecsst F FHY
(R3809LI-SQ)E °] &3t dHoletg 33 £4
st

22 ¢3LX A= Y 5F
Wl A AR A2 ITO(ndium-tin-oxide) 2

AN AAA B G =FA] Vol. 14, No. 9. September 2001.

~aone (Ol OO
L

PVK
He CH, Hy
CH; N N
o' i wlulvty

P3HT

CHy

BBOT

a8 1. dEAEe BT
Fig. 1. Molecular structures of emitting materials.
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2% 28 &Y 4FARE AP PVK, BBOT,
TPD, P3HTSY PL =¥E#d& vellz ok 29
EYA PVKF 420nm, BBOTE 450, 480nm,
TPD+E 400, 420, 450nm, P3HT+E 620nmelA &3
9328 Jvetdd. 3482 HOMO(highest occu
pied molecular orbital)®} LUMO(lowest unoccupied
molecular orbital)®] < PVK(-5.8eV, -2.3eV)[6],
BBOT(-6.29eV, -3.16eV)[6], TPD(-55eV, -2.4eV)
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Fig. 2. PL spectra of emitting materials.
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Fig. 3. PL spectra of mixed emitting materials
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Fig. 4. Energy band diagram of exciplex form
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6. Voltage-current-luminance characteristics
of white light EL device.
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Fig. 9. Photograph of white light emission from
ITO/CuPc/emitting  layer/BBOT/LiF/Al
device at 20V.
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