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Energy Transfer and Emission Properties of Organic Electroluminescent Device
According to Polymer/Dye Mixing Ratio
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Dept. of Electrical Eng. Chonnam Univ., *Dept. of Electrical & Electronic Eng. Dongshin Univ.,
**Dept. of Electrical Eng. Howon Univ

Abstract - We fabricated white light-emitting organic
electroluminescent device which have a mixed single emitting
layer containing poly(N-vinylcarbazole){PVK], tris(8-hydroxyqu
inoline)aluminum{Alq3] and poly(3-hexylthiophene)[P3HT] and
investigated the emission properties of it. We expect to obtain a
blue light from PVK, green light from Alq3 and red light from
P3HT. The fabricated device emits white light over 18V with
slight orange light. We think that the energy transfer in a mixed
layer occurred from PVK to Alg; and P3HT resulted in
decreasing the blue light intensity from PVK. With mixing of N,
N'-diphenyl-N, N'-(3-methylphenyl)-[1,1'-biphenyl}-4, 4'-diam
ine[TPD], hole transport material, to the emitting layer, the
luminance intensity of device was increased 50 times than that
of the device which not contain TPD. We find that the efficiency
of the white light electroluminescent device can be improved by
injecting electron more effectively and blue light need to
improve the color purity of white light.
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Table 1. Fabrication of emitting layer according to mixing
ratio of emitting materials

AER FUN) Gem) ey g
A 3 2 0.5 0
B 3 2 1 0
C 3 2 2 0
D 3 2 3 0
E 3 2 2 2
F 3 2 2 3
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Fig. 1. Molecular structure of PVK, P3HT, Alq,and TPD.
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Fig. 2. Absorption spectra of C and F.

PVKe} HA BFAEQ PIHT, 54 A Alg, 22
E $45A88 AMSE TPDY EATZE el

2283 o nF

3% 28 A8 cd FY F24Ed S vedd, 3
2 2 ARER Age FgadEdy warx A4
PVK:345nm, Alg,:410nm, P3HT:505nm, TPD:380nmo]ch. ot
Z4 CcH ARE 71FLZ TPDE A/HY FH A R4
¥ 380nmoAl MY H37 488 ¢ ¢ Aok

0¥ 3& ANg CE B350 ALEE AR §7)
AALFaze) AG-AF E4F d¢-3E 542 Y
ehfck Ag Artgtel wel AFE Folebed, ovi
o4 ZsEE 4ol BREHAY. oAL EFH9
o5 Aoz ZLddE FFY FYd T AFE o
Al dshe] F7 o) wel a4 AjE)eld AAe] F<lol
AFFo] AF7 FAELE ¢ F Ut AL-I= =4
AME AF{F7H o] T AldE Ag 9velA
e 2Fo] ZHPE ¢ 4 U 284 Yol g
€ 4 dgo] 1gvelA fRHA e, 13velste) Mgt
dMe AL Jehyc, ey Ha wgol o @R
4g Xgela 7] g dexg A diMe
HAdtigo] Bislolol gt A B, DE WFFoz ALg

o2 gl o ARG AA dFaAe Ad7
AR 3 54 , ,

Table 2. Electrical and emission properties of organic

electroluminescent device according to mixing-a_t.i'o.
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Fig. 3. Voltage-current and voltage-luminance characteristics of
ITO/emitter/ Al device using A, B, C and D as emitter.
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Fig. 4. Voltage-current and voltage-luminance characteristics of
ITO/emitter/Al device using F as a emitter.
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Fig. 5. Electroluminescence spectra of 1TO/emitter/Al device
using F as a emitter.
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