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Direct observation of electric potential in organic EL devices by operando
electron holography
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The organic electro-luminescence (OEL) samples consisting of two layers, an
alpha-NPD layer and an Alg3 layer, were fabricated using an organic film deposition system that we
introduced in this project. A focused ion beam system was used to thin the sample with a thickness
of 360 nm, and electron holography was used to directly observe the potential distribution in the
two layers. The results showed that three regions with different electric fields were formed. The
results of previous studies were also used as a reference to interpret the formation factors of the
three electric field regions. We also developed a new electron holography technique using machine
learning named 3D tensor decomposition method, which enables us to observe the electric potential
distribution with an electron dose that is 1/60 lower than that of the conventional method. By using

this technique, the effect of electron irradiation on the potential distribution in OELs was
clarified.
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