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Analysis of the charge behavior in organic device interfaces using nonlinear
optical spectroscopy
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Time-resolved electric-field-induced sum-frequency generation (EFI-SFG)
spectroscopy was employed to study the charge behavior of multilayer organic devices including
organic Iight-emittin% diodes (OLEDs). Through application of the square wave pulse bias to the
OLEDs, compensation of the polarization charges in the electron transport layer, and the generation
of the NPD cation was observed. When the Eulse voltage was turned off, the NPD cation immediately
disappeared, confirming that charge recombination occurs at the interfaces. We could therefore
conclude that time-resolved EFI-SFG is a useful technique to probe the carrier behavior at the
buried interfaces of organic devices as well as to identify the origin of the charge carriers in
OLEDs, which are essentially inaccessible by other techniques.
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