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Abstract:
Gold interdigitated electrodes with varying electrode 
length and separation have been fabricated using a simple 
photolithography procedure. Fabricated electrodes 
were used in space charge-limited current experiments 

diphenylbenzidine embedded in a polystyrene matrix. 
Future work aims to combine such experiments with 
scanned-probe microscopy experiments to quantitatively 
compare bulk and local optoelectronic properties.

Summary of Research:
Gold interdigitated electrodes have been fabricated 
with a simple photolithography procedure, shown in 
Figure 1. Four-inch, standard-thickness quartz wafers 
were purchased from Mark Optics and were cleaned 
using the Hamatech hot piranha cleaner. Cleaned wafers 

�
to the spin coater, where they were coated with LOR 

temperature of
�

�
the edge bead removal system.
Figure 2 depicts the exposure array used to determine 
the optimum dose for wafer patterning. An octagonal 
mask with an opening was placed between the light 
source and the wafer on the ABM contact aligner. 

for sixty seconds post-exposure. Optical microscopy 

producing the desired pattern and undercut.
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etcher for a light oxygen plasma descum with a forward 

introduced into the Odd Hour Evaporator. When the 

wafer was removed, and the metal was lifted off with 
Remover PG before being diced in the disco dicing saw. 
A representative electrode produced from the protocol is 
shown in Figure 3.
Electrodes were used in charge injection experiments 
involving the molecularly doped polymer system 
N,N'-Bis(3-methylphenyl)-N,N'-diphenylbenzidine in 
polystyrene. This system is known to produce space 
charge-limited current and provides a baseline for 
testing the electrodes1. A block diagram of the charge 
injection experiment and current-voltage curve is shown 
in Figure 4. The non-linearity of the current-voltage 
curve is direct evidence of space charge-limited current 

and can be subsequently compared to local mobility 
values determined with scanned-probe microscopy 
experiments2.

Conclusions and Future Steps:
Gold interdigitated electrodes were fabricated 
using a simple photolithography procedure. These 
were implemented in space charge-limited current 
experiments involving a molecularly doped polymer, 
where space charge-limited current was directly 
observed as a non-linearity in the current-voltage curve. 
Using an established theory for space charge-limited 

can be determined.

Future work aims to incorporate the current-voltage 
curve experiment into a scanned probe microscopy 
experiment, where an oscillating cantilever charged 
with a frequency and amplitude modulated AC voltage 

interdigitated electrodes operating in the space charge 
regime. Measuring the frequency shift as a function 
of the frequency modulation frequencies will yield a 
spectrum that can be used to quantitatively extract the 
charge density, charge mobility, and conductivity of 

to the electrode, measurements can be taken when the 
electrodes are operating under ohmic and space charge-
limited current conditions, allowing for a robust test 
of the theory used to quantitatively extract key local 
optoelectronic properties.
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