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Abstract 

A photoconductive atomic force microscopy (pcAFM) 

module was designed and the performance was tested. 

This module consisted of three units: the conductive 

mirror-plate, the steering mirror and the 

laser source. The module with a laser irradiation unit 

was equipped to a conventional conducting probe 

atomic force microscopy (CP-AFM) instrument to 

measure photoconductance in a nanoscale resolution. 

As a proof-of-concept experiment, the photo-

conductance of aggregated fullerene on indium tin 

oxide (ITO) substrate was measured with this module. 

The electrical signals (currents) of aggregated 

fullerene under the conditions of laser on/off at about -

10V sample bias voltage were -100 to -160 nA and 0 

to -20 nA, respectively. Results indicated that the 

pcAFM with this module allowed one to observe 

photoinduced changes of electrical properties in 

nanodevices with nanoscale spatial resolution. 

 

Topography (left image) and photocurrent (right images) 

with laser source on (top right image) and laser source off 

(bottom right image) show the effect of light in current 

generation; note the increased amount of photo-induced current 

in the upper image. 
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Solar Cell 

 

Image Conditions: 

Contact  Mode AFM 

Tr-IAFM 

Force ( ?? nN) 

Scan Speed (?? Hz) 

 

System Requirement: 
Closed-loop AFM 

System,  Conductive 

AFM 

 

 

 

The Benefits 

 

XE-AFM series offers 

many modes that are 

well suited for phtoonic 

devices and materials.  

In particular, Time 

Resolved Conductive 

AFM (Tr-IAFM) offers 

the ability to obtain the 

conductivity data with 

the AFM laser turned 

off (at alternative scan 

lines) so  time resolved 

photo-induced current 

can be measured: 

a)  with topography 

b)  with nanoscale spa-

tial resolution , and  

c)  without interference 

from the AFM laser 

source. 
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