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Abstract In this study, we fabricated a polymer light emitting diode (PLED) and investigated its electrical and optical
characteristics in order to examine the effects of the PFO [poly(9,9-dioctylfluorene-2-7-diyl) end capped with N,N-bis(4-
methylphenyl)-4-aniline] concentrations in the emission layer (EML). The PFO polymer was dissolved in toluene ranging from
0.2 to 1.2 wt%, and then spin-coated. To verify the influence of the TPBI [2,2',2"(1,3,5-Benzinetriyl)-tris(1-phenyl-1-H-benzim-
idazole)] electron transport layer, TPBI small molecules were deposited by thermal evaporation. The current density, luminance,
wavelength and current efficiency characteristics of the prepared PLED devices with and without TPBI layer at various PFO
concentrations were measured and compared. The luminance and current efficiency of the PLED devices without TPBI layer
were increased, from 117 to 553 cd/m* and from 0.015 to 0.110 cd/A, as the PFO concentration increased from 0.2 to 1.0 wt%.
For the PLED devices with TPBI layer, the luminance and current efficiency were 1724 cd/m” and 0.501 cd/A at 1.0 wt% PFO
concentration. The CIE color coordinators of the PLED device with TPBI layer at 1.0 wt% PFO concentration showed a more
pure blue color compared with the one without TPBI, and the CIE values varied from (x, y)=(0.21, 0.23) to (x, y) =(0.16, 0.11).

Key words polymer light emitting diode (PLED), electron transport layer, TPBI[2,2',2"-(1,3,5-Benzinetriyl)-tris(1-phenyl-1-

H-benzimidazole)], current efficiency, blue color.
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Fig. 1. (a) energy band diagram and (b) chemical structures.
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Fig. 2. Current density versus voltage characteristics of PLED
devices without TPBI ETL at various PFO concentrations.
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Fig. 3. Luminance versus voltage characteristics of PLED devices
without TPBI ETL at various PFO concentrations.
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Fig. 4. Current density versus voltage characteristics of PLED
devices with TPBI ETL at various PFO concentrations.
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Fig. 5. Luminance versus voltage characteristics of PLED devices
with TPBI ETL at various PFO concentrations.
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Fig. 7. (a) Current efficiency versus current density and (b)
luminance versus current density characteristics of PLED devices
with and without TPBI ETL at 1.0 wt% PFO concentration.
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Fig. 8. The emission spectra of PLED devices at various PFO
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Table 1. Summarized the electrical and optical properties of the PLED without and with TPBI ETL at various PFO concentrations.

PFO Current Density Max. Luminance  Current Efficiency = Turn-on Voltage CIE
Concentration at 100 cd/m’ at Voltage at Max. Lumi.

(Wt %) (mA/cm’) (cd/m?) (cd/A) V) xy)
0.2 788.6 117 at 11 V 0.015 7 0.17,0.12
0.4 415.6 206 at 11 V 0.030 7 0.17,0.13
Without 0.6 177.7 413 at 11 V 0.064 6 0.19,0.13
TPBI 0.8 77.2 487 at 12 V 0.084 6 0.18,0.14
1.0 74.4 553 at 13V 0.110 7 0.21,0.23
1.2 53.7 479 at 14 V 0.126 8 0.22,0.25
0.2 63.5 1020 at 12 V 0.202 5 0.17,0.09
0.4 33.8 1281 at 11 V 0.291 5 0.17,0.08
With 0.6 31.6 1451 at 11 V 0.353 6 0.16,0.08
TPBI 0.8 13.5 1521 at 11 V 0.479 5 0.16,0.10
1.0 11.1 1724 at 12 V 0.501 6 0.16,0.11
1.2 17.9 1612 at 13 V 0.531 7 0.16,0.13

A A g g (wavelength) 5792 435, 462, 12131 7] - 38 5448 QoFsaith

491 nme| 3719 8 g I (peak)’t FEEAUTE. Fig,
8(a)e] TPBI M2 ¥F3o] §le 4% PFO ¢ % i
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