Built-in voltage depending on electrode in organic light-emitting diodes
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Abstract : Built-in voltage in organic light-emitting diodes was studied using modulated photocurrent technique ambient

conditions. From the bias voltage-dependent photocurrent, built-in voltage of the device is determined. The applied bias

voltage when the magnitude of modulated photocurrent is zero corresponds to a built-in voltage. Built-in voltage in the

device is generated due to a difference of work function of the anode and cathode. A device was made with a structure

of anode/Algs/cathode to study a built-in voltage. ITO was used as an anode, and Al and LiAl were used as a cathode.

A layer thickness of Al and LiAl were 100nm. Obtained built-in voltage is about 1.0V in the Al layer was used as a

cathode. The obatined built-in voltage is about 1.6V in the LiAl layer was used as a cathode. The result of built-in

voltage is dependent of cathode. We can see that the built-in voltage increase up to 0.4V when the LiAl layer was used

as the cathode. These results correspond to the work function of LiAl which is lower than that of Al. As a result, the

barrier height for an electron injection from the cathode to the organic layer could be lowered when the LiAl was used

as a cathode.
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