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ABSTRACT

The effect of weak dielectric silicone dioxide(SiO,) embedded in polyfluorene(PFO) emitting layer of polymer-

based multi structure OLED was investigated.

Indium tin oxide(ITO)/poly(3,4-ethylenedioxythiophene)-poly

(styrenesulfonate) (PEDOT:PSS)/poly(9,9-di-n-octylfluorenyl-2,7-diyl)(PFO)/2,2,2"-(1,3,5-benzinetriyl)-tris(1-phenyl-
1-H-benzimidazole) (TPBi)/aluminum(Al) structure OLED was fabricated by spin-coating method. Applied electric
field causes some effect on SiO, in PFO layer. Thus, interaction between polymers and affected SiO, might generate

electrical and luminance properties change. Experimental results, show the reduced threshold voltage of 6 V(from 23

V to 17 V). The maximum current density was rather increased from 71 A/m” to 610 A/m’ and maximum brightness
was also increased from 7.19 cd/m® to 41.03 cd/m?, 9 and 6 times each. Additionally we obtained colour broadening
result due to the increasing of blue-green band emission. Consequently we observed that electrical and luminance

properties are enhanced by adding SiO, and identified the possibility of controlling the emission colour of OLED

device according to colour broadening.
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Fig. 1. Energy band diagram of ITO/PEDOT:PSS/PFO:SiO,/
TPBi/Al OLED device.
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Fig. 2. FT-IR spectroscopy of (a) PFO; (b) SiO,; (c) PFO:
SiO,.
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Fig. 3. Absorption spectra of PFO and PFO:SiO,.
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Fig. 4. Normalized PL spectra by 365 nm excitation

wavelength(normalized at 435 nm).
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Fig. 5. The electrical and optical characteristics of devices.
(a) Current — luminance — voltage property. Inset is
the luminescence photograph of our devices(left =
PFO, right = PFO:Si0,); (b) EL spectra of devices.
Inset shows the normalized EL spectra(normalized at
435 nm).

Fig 5= AZeE 2259 EL spectas ERA QLT
Si0,2] H7Hs Fall A9haQl JoflA1€] EL intensity 57}
5 BRI 4= itk o]9} tEo] £ Aol Afolg F d
Hes] Bzl 5 w9l 435 im 7|E0 2 BE3S}
o] Fig. 5(b)9] 4lstell #A5H3tt #53HE EL specta S
B, Si0,7F 371 22219] blue-greenth 47 5= &F i
o] zpol7h FolEo] 9l&o] wEHTh E3h 450 nmol &
ool whgulgo] HutHog Zuigte] waEl colour
broadening #4o] dolutg-& Ik 4= 9lrk o] PFO
o EAtE]o] Qli Si07} EAES Ato]¢] AbFinteraction
& 7M7) it o' 53tk

4.2 2

i =RolAs PFORES Yol B4 SioE M=
ITO/PEDOT:PSS/PFO:SIO TPBI/Al 9F=+4 T} % 2] OLED
2AE AREY EaEo] BAto] 4xpe] Fabe| ojwgt
FFE vA= A GobE Itk Si0,0] H7HE Fl XA 9
o o] AFEE=e} 6] UFA| 7], bluegreen THI 2] W&
S7HE ootk aLEA} Afole]l EARE SiO= Q17FA
el ofsf ofgt ®HAEHE Ho| AR} A3S FJobr
+ tapA Y 283 FAlo] PFO LE&A}F Abo]¢] energy
tansfrE L2 AT interactionS F7FAI7]A] E o] colour
broadening A5 FE5HA| = 2HE UESIT o2
# 80,0 H7HE Fall ko] Mg 54 AN H A
z4o] gt 7153-& HeEbd alek

TAte| =

o] =2 2016W% FAHStw AEAFofshe AH]|

o oJato] ATES

1. C.W. Tang, S. A. VanSlyke, “Organic electroluminescent
diodes”. Appl. Phys. Lett., 51, pp. 913-915, (1987).

2. J. Clack, G. Lanzani, “Organic photonics for
communications”. Nature Photonics, vol. 4, pp. 438—
446, (2010).

3. L. S. Hung, C. W. Tang, M. G. Mason. “Enhanced
electron injection in organic electroluminescence
devices using an AI/LiF electrode”. Appl. Phys. Lett.,
70, pp. 152-154, (1997).

4. Y. Zhao, S. Y. Liu, J. Y. Hou, “Effect of LiF buffer
layer on the performance of organic electroluminescent
devices”. Thin Solid Films, 397, pp. 208-210, (2001).

5. K.Ihm, T. H. Kang, K. J. Kim, C. C. Hwang, Y, J, Park,
K. B. Lee, B. S. Kim, C. H. Jeon, C. Y. Park, K. B. Kim,
and Y. H. Tak. “Band bending of LiF/Alq 3 interface in
organic light-emitting diodes”. Appl. Phys. Lett., 83, pp.
2949-2951, (2003).

6. Q Yang, Y Hao, Z Wang, Y Li, H Wang, and B Xu,
“Double-emission-layer green phosphorescent OLED
based on LiF-doped TPBi as electron transport layer for
improving efficiency and operational
Synthetic Metals, 162.3, pp. 398-401, (2012).

7. R. Bathelt, D. Buchhauser, C. Géarditz, R. Paetzold, P.
Wellmann, “Light extraction from OLEDs for lighting
applications through light scattering”. Organic Electronics,

lifetime”.

Journal of KSDT Vol. 16, No. 1, 2017



- AES - A8

8.4, pp. 293-299, (2007).

Y. J. Lee, S. H. Kim, J. Huh, G. H. Kim, Y. H. Lee, “A
high-extraction -efficiency nanopatterned organic light-
emitting diode”. Appl. Phys. Lett., 82, pp. 3779-3781,
(2003).

S. J. Kim, Y. S. Jeong. “Behavior of BaTiO; ferroelec
tric particles embedded in polyfluorene emitting layer of
PFO-base OLED”. Journal of Korean Society for
Imaging Science & Technology, Vol. 20, No. 2. June,
pp- 34-38, (2014).

10. W. Que, Y. Zhou, Y. L. Lam, Y. C. Chan, C. H. Kam,

R AT AZ o)/ 45H817) A6 41,2017

11.

“Optical and microstructural properties of sol—gel
derived titania/organically modified silane thin films”.
Thin Solid Films, 358.1, pp. 16-21, (2000).

J. S. Stewart, T. Lippert, M. Nagel, F. Nuesch, A.
Wokaun, “Red-green-blue polymer light-emitting diode
pixels printed by optimized laser-induced forward
transfer”. Appl. Phys. Lett., 100, 203303, (2012).

4422020179 39 79,
o
=

AAFe 20174 39 209,

AAEA A: 20179 3Y 24





