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Scanning photocurrent measurements of aligned single-walled carbon nanotube films (SWCNTSs)
provide local information about electron-light interaction in macroscopic ensembles of SWCNTs.
Photocurrent and photovoltage in random networks of SWCNTs have been reported previously, but
there is no consensus about the origin: thermal or Schottky barrier induced. However, this
mechanism is the basis for photodetection using carbon nanotubes, and understanding it is necessary
to design optical devices based on SWCNTSs such as solar cells or photodetectors. In this research,
we measure the temperature dependence of the local and global photocurrent and photovoltage of
highly aligned SWCNTs films. The samples are contacted with two different metallic electrodes to
induce asymmetric Schottky barrier energies. These measurements provide precise information
about the relative contribution of thermal and electrostatic effects in the photocurrent generation in

such films.
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Individual CNTs Transistors[1]

e Efficient

e Photovoltaic detections butdifficult or
time consuming

e Difficult to make

Can we extend it to macroscopic en-
semble (films) ?

e Easy to make

e Large area detection

e Useful for photo detecting application

SEM image

e Highly aligned CNT films

e Synthesized by chemical vapor de-
position

I Schottky Barrier Model
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e One of the model to explain photovoltage effect on CNT
e Different schottky barrier makes different photovoltage
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e Closed Circuit (Left): different metals will induce different Schottky barriers

--> different photoresponse

e Open Circuit (Right): charges move where bands are bended--> photocur-
rent, charge accumulation --> band bending modified-->photovoltage

I Scanning Photovoltage Microscopy
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e Laser is focused 1um spot size by objective lens

e CCD, white light and laser allow

us to focus laser and image the sample
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Opposite polarity of photovoltage
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I Temperature Dependence

Photovoltage map

We measure temperature dependence by non-focused laser whose e Photovoltage maxima correlate with bended regions
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Photoresistance: Decreasing
—» Photovoltage: Decreasing & Increasing
Photocurrent: Decreasing & Increasing
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Photovoltage & current don’t come from thermal effect

Increasing Temperature
Decresing Resistance
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