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Spontaneous Orientation Polarization (SOP) arises from the partial alignment of molecular dipole
moments (PDM) during vacuum deposition, creating a Giant Surface Potential (GSP) that significantly
influences charge injection and transport in organic light-emitting diodes (OLEDs). Understanding the
relationship between molecular structure and SOP behavior is critical for optimizing electron transport
materials (ETMs). TPBi is a well known electron transporting material that shows SOP. Structural

modification can modulate the degree of orientation by regulating the conformation.!

This study investigates SOP in TPBi and its
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mV/nm). N3, however, showed a negative slope
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discussed using MD and DFT calculations.
The results emphasize the importance of N2 N3

molecular symmetry and dipole orientation in ~ Fig. 1 Structure of TPBi and studied isomers.

controlling SOP. While TPBi is a well- = TPBi
established ETM, the isomeric variations ® NI
provide new insights into tailoring SOP through : Ei
molecular design. This research highlights how %
structural modifications can systematically E
enhance charge transport and injection ';—cj
efficiency. ‘fé
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Fig. 2 Thickness dependence of surface potential for
TPBi and its isomers.
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