THERMALLY CROSS-LINKABLE HOLE-TRANSPORTING
MATERIAL FOR EFFICIENT SOLUTION-PROCESSED
ORGANIC LIGHT EMITTING DIODES
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Introduction

Organic light-emitting diodes (OLEDs) have drawn enormous attention in academia and industries because of their amazing applications in both next generation full-color flat-panel display and solid-state lighting, owing to their potential
for fabrication over a large area, light weight, rapid response, low power consumption, and wide viewing angle. There are two general approaches to fabricate OLEDs, one 1s thermal evaporation process under high vacuum whereas another
one 1s based on solution process feasible deposition. The latter one seems to be more superior and attracted by the academia and industry because of its descriptive features such flexible, roll-to-roll manufacturability on larger area and cost
effective with high efficiency 1f one can prevent the blending or dissolution of formerly deposited layers throughout the consecutive deposition of multilayer stacks.

In this study, we have designed and synthesized a novel thermally cross-linkable HTL material, VyPyMCz for solution-process based multilayer monochromatic and white OLEDs. The compound VyPyMCz exhibits high triplet energy and
cross-linking function due to the presence of a carbazolyl moiety and two vinylphenyl groups, respectively. OLEDs with the cross-linking layer show low operating voltages and improved power efficiencies as compared with the
corresponding reference devices (without HTL). For example, the studied red, blue, and green devices showed an increment of 58%, 78% and 40% in power efficacy at 1,000 cd m~ and an increment of 75%, 30% and 20% in maximum
luminance, respectively.
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Figure 6. Chemical structure of novel synthesized cross-linkable hole
transporting material (MyPyMCz), schematic illustration of OLEDs using
VWPYMCz as a hole transporting layer.

Figure 7. Effect of the presence and absence of the solution-processed cross-linkable hole transporting and electron confining layer, WPyMCz, on
the (1) luminance-voltage-current density, (2) power efficiency-luminance-current efficiency and (3) electroluminescent characteristics of the (a-c)
red device, (c-f) blue device and (g-1) green device consisting of CBP as a host.

Conclusions

In this study, a novel class of solution process feasible and thermally cross-linkable hole-transporting material, VyPyMCz, has been designed, synthesized and successfully incorporated in the multilayered OLEDs. This compound
features a larger bandgap and a higher triplet energy level. VWPyMCz can be thermally cross-linked to form a solvent-resistant layer upon isothermal heating at 250 ‘C for 30 min. The crosslinked WWPyMCz layer possesses not only
hole-collecting ability (HOMO = -5.25 eV) but also electron-confining capability (LUMO = -1.87 eV), which significantly improve the number of exciton into the desired recombination zone, hence noticeable efficiency enhancement for
red, green, and blue OLEDs, especially at higher voltage. The OLED device consisting of low band gap red emitter displays 58 and 45% increments in the PE and CE at 1,000 cd cm2, respectively, that is 78 and 47% for high band gap
blue emitter. The approach presented herein could become a general method fabricate a highly efficient solution processed OLEDs by significantly injecting holes in the desired emissive layer and preventing the overflow of electrons
Into the non-radiative HIL.
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