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Emission Properties of OLED Devices with Various Hole Injection Materials
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Abstract

In this paper, the hole injection layer(HIL) materials have been synthesized and analyzed. Their
HOMO levels are 493~5.22 eV, and their energy band gaps are 2.74~3.19 eV. Their glass transition
temperatures(Tg) are all above 114 C, which implies that they are highly thermal-stable. The green
OLED devices with a structure of ITO(150 nm)/NEW_HIL(50 nm)/NPB(30 nm)/Algs(50 nm)/AL:Li(100 nm)
were fabricated and tested, incorporating these newly synthesized HIL materials. According to the test

results of OLED devices, the I-V-L performances of these devices increase in the following sequence:
ELM307 > ELM200 > ELM321 > ELM327 > ELM325. In addition, the OLED device with ELM307 as
a HIL has the highest brightness and efficiency at the same driving voltage. These experimental
results have shown that ELM307 can be used as one of the most promising candidates for HIL

materials.
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Fig. 1. Structure of the fabricated OLED devices.
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Table 1. HOMO level, LUMO level, and energy band gap of new synthesized hole injection materials.
HOMO  LUMO
Material Level Level E; (eV) O ) PL mp Tg
(eV) (eV) B
ELM200 5.04 2.12 2.92 357 496 - 135
ELM307 5.10 2.02 3.08 358 451 254 114
ELM321 5.22 2.23 2.99 352 483 418 -
ELM325 493 2.19 2.74 408 502 271 122
ELM327 5.03 1.84 3.19 347 432 - 122
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Fig. 2. Applied voltage vs. current density of
OLED devices with various hole
injection materials.
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Fig. 3. Applied voltage vs. luminance of OLED
devices with various hole injection
materials.
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Fig. 4. Applied voltage vs. current efficiency of
OLED devices with various hole injection
materials.
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Fig. 5. Applied voltage vs. power efficiency of
OLED devices with various hole
injection materials.
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Fig. 6. Emission spectra of OLED devices with
various hole injection materials.
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Fig. 7. Energy levels of OLED devices with
various hole injection materials.
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