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Impedance Characteristics of Fluorescent OLED with Device Structure
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Abstract To study the impedance characteristics of a fluorescent OLED according to the device structure, we fabricated
Device 1 using ITO / NPB / Alq; / Liq / Al, Device 2 using ITO / 2-TNATA / NPB / Alqg; / Liq / Al, and Device 3 using
ITO / 2-TNATA / NPB / SH-1:BD / Alqs / Liq / Al The current density and luminance decreased with an increasing number

of layers of the organic thin films in the order of Device 1, 2, 3,
plot at a driving voltage of 6 V, the maximum impedance values

whereas the current efficiency increased. From the Cole-Cole
of Devices 1, 2, and 3 were respectively 51, 108, and 160 Q

just after device fabrication. An increase in the impedance maximum value is a phenomenon caused by the charge mobility
and the resistance between interfaces. With the elapse of time after the device fabrication, the shape of the Cole-Cole plot
changed to a form similar to 0 or a lower voltage due to the degradation of the device. As a result, we were able to see that
an impedance change in an OLED reflects the characteristics of the degradation and the layer.
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Fig. 2. Current density vs. applied voltage characteristics for
fluorescent OLEDs.
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Fig. 1. Structure of fluorescent OLED:s.
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Fig. 3. The energy levels for fabricated OLEDs.
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Fig. 4. Luminance vs. applied voltage characteristics for fluorescent
OLEDs.
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Fig. 5. Current efficiency vs. applied voltage characteristics for
fluorescent OLEDs.
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Fig. 6. Cole-Cole plot for fluorescent OLEDs with applied voltage: (a) 0V, (b) 2V, (c) 4V, and (d) 6 V.
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time: (a) Device 1, (b) Device 2, and (c) Device 3.
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