Journal of the Microelectronics & Packaging Society
Vol. 13, No. 4, p. 51-56. 2006

ITO/Glass 7| 22{0| PFO-poss 77| L&ES THX[=
DEX o[ Eo| K&t

[N - BSH
T R

Preparation of Polymer Light Emitting Diodes with PFO-poss Organic
Emission Layer on ITO/Glass Substrates
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% B ITO(Indium tin oxide)/glass 713 Yol PEDOT:PSS[poly(3,4-ethylenedioxythiophene):poly (styrene
sulfonate)}t PVK{poly(N-vinyl carbazole)] 24 A& AF FY 2 4502, ¥4F 02 PFO-
poss[Poly(9,9-dioctylfluorenyl-2,7-diyl) end capped with poss]& AM§-3td ITO/PEDOT:PSS/PVK/PFO-
poss/LiF/Al 7-2¢] I¥AF BPrio] S =& A A3t ol 2WUIARYE AT WF f71AR T
gxg) L%t Axpe] A7), B3 A n)X e T ZARIT. $Y3 PFO-poss =4 €
g €57t 100°CAA 200°CE Z7V8E 79 PLED 4%k AFAE ¢} FEEA 0| Zvtehe AE¢S U
ERIIE 1.0 wi% ¥=8 ZHE PFO-poss 718 2338 200°C 252 EX2] & 79 958 cd/m’9]
A I=E Jeiiglon B3ad-e 523 nm H4A5e ] 3A Frkste) Al sirke- W
S JERRSITH PFO-poss FE27H0.5 wi%ollA 1.0 wi%)$} 37 PLED 47le] 948 258 100°C
oA 200°CE Z718t 79 CIE BHAEE A (x, y = 0.17, 0.14) oA WA x, y = 0.29, 0.41) &3
o2 Holsghe AL WERNRIT.

Abstract : Polymer light emitting diodes (PLEDs) with ITO/PEDOT:PSS/PVK/PFO-poss/LiF/Al structures
were prepared by the spin coating method on ITO(indium tin oxide)/glass substrates. PFO-poss[Poly(9,9-
dioctylfluorenyl-2,7-diyl) end capped with poss] was used as light emitting polymer. PVK[poly(N-vinyl
carbazole)] and PEDOT:PSS [poly(3,4-ethylenedioxythiophene):poly(styrene sulfolnate)] polymers were
used as the hole injection and transport materials. The effect of PFO-poss concentration and the heating
temperatures on the electrical and optical properties of the devices were investigated. At the same
concentration of PFO-poss solution, the current density and luminance of PLED device tend to increase
as the annealing temperature increase from 100°C to 200°C. The maximum luminance was found to be
about 958 cd/m2 at 13V for the PLED device with 1.0 wt% PFO-poss at the annealing temperature of
200°C. In addition, the PLED device showed bluish white emission through the strong greenish peak with
523 nm in wavelength. As the concentration of PFO-poss increase from 0.5 wt% to 1.0 wt% and
temperature of PLEDs increase from 100°C to 200°C, the emission color tend to be shifted from blue
with (x, y) = (0.17,0.14) to bluish white with (x, y) = (0.29,0.41) in CIE color coordinate.
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Fig. 1. Measurement system of current-fuminance-voltage
(I-L-V) for Polymer Light Emitting Diodes (PLEDs)
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Fig. 3. Luminance versus input voltages at the PFO-poss

concentration (0.5 wt% and 1.0 wt%) and the anneal-
ing temperatures (100°C and 200°C) for PLEDs.
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Fig. 2. Fabrication process of the PLEDs.
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Fig. 4. Current densities versus input voltages at the PFO-
poss concentrations of 0.5 wt% and 1.0 wt% and
the annealing temperatures of 100°C and 200°C for
the PLEDs.
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Fig. 5. EL intensities as a function of the wavelength at the PFO-poss concentrations of (a) 0.5 wt% and (b) 1.0 wi%e

for the PLED:s.
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Fig. 6. CIE color coordinators for the PLEDs at the PFO-

poss concentrations of 0.5 wt% and 1.0 wt% and
annealing temperatures of 100°C and 200°C
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Fig. 6. PL intensities of PFO-poss polymer solution.

PFO-poss 55 7HA&= &4 200°C =528 €
A2 3 739 yare) wi¢ 2A Sstart ol e
M FE o] W3l= Fig, SollA o o] g4z X9
72 Ae A Fubad F 9(500~523 nm)ol A

Table 1. Luminances, current density and emission peaks at the PFO-poss concentrations and annealing temperatures for

the PLEDs.

FE[wi%) 3= [cd/m?] HAFLE [mA/em?] 2433 3258 nm] CIE #=&
2E[°C] (at 7V) (at7vV) F1,A12,403) &y
0.5/ 100 17 115 440,468,500 0.17, 0.14
1.0/ 100 1 0.04 441,468,500 0.18, 0.16
0.5/ 200 114 448 432,455,523 022, 0.21
1.0/ 200 4 78 432,458,523 0.29, 0.41
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