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Abstract: We were designed the hole transport layer of the new composite skeleton structure having a high charge

mobility and thermal stability. In this paper, a hole transport layer material based on thiophene molecular structure

capable of hole mobility characteristics and high triplet energy was designed and synthesized. The structures and

properties of the synthesized compounds were characterized by NMR, fluorescence spectroscopy and energy band

gap. As a result of NMR measurement, it was confirmed that when analyzing the integrated type with the position

where the measured peak is displayed, it agrees with the structure of hole transport materials. The emission

characteristics of the hole transport layer material showed absorption characteristics at 412 nm and 426 nm,

respectively, and exhibited emission characteristics in the range of 469 nm and 516 nm.
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Fig. 1. Thiophene-amine structure.
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Fig. 2. Synthetic scheme of hole trans materials. (a) Hole-

trans material 1 and (b) hole-trans material 2.
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Fig. 3. NMR data images of HTMs. (a) Hole-trans material 1

and (b) hole-trans material 2.
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Fig. 4. PL result of HTMs. (a) Hole-trans material 1 and
(b) hole-trans material 2.
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Table 1. Energy band gap of PEDOT:PSS & synthesised HTL.

PEDOT : PSS HTL1 HTL2
LUMO -34 eV -2.47 eV -2.64 eV
HOMO -5.0 eV -5.14 eV -5.13 eV
Conducting Emissive Cathode

Anode polymer olymer layer

Substrate (ITO) oo é €
LUMO
L HOMO HOMO
>h) —> h) S
S

Fig. 5. The structure and mechanism of OLED.
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