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Conductive AFM is a powerful current sensing technique for
characterizing conductivity variations in resistive samples.

It allows current measurements in the range of hundreds of
femtoamps to nearly a microamp. Conductive AFM can
simultaneously map the topography and current distribution
of asample. It is a measurement useful in a wide variety of
material characterization applications including thin dielectric
films, ferro-electric films, nanotubes, conductive polymers, etc.

How It Works
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ORCA Sample Mount (top),
and Cantilever Holder (left).
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Figure 2: Topography (A) and current

(B) image of a Europium-doped ZnO
sample at a bias of 1.5 volts, 2um scan.
Corresponding IV curves (C) recorded

at three specific positions from those
indicated in B.The curves are consistent
with the current contrast observed in 2B.
Specifically, the conductance is highest at
the black location, in between at the red,
and lowest at the blue. Sample courtesy
of the Krishnan Lab, Univ. of Washington.
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Current as a Function of Loading Force
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Combined Force and Current Measurements
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MFP-3D, NPS and ORCA are trademarks of Asylum Research.
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Figure 3: High resolution topography (I) and current
(r) at a bias of 1.5 volts, 50pA scale, 2um scan. Sample
courtesy K. Krishnan Lab, University of Washington.

Bias Voltage

Figure 4: IV curves as a function of loading force
on a Europium doped ZnO sample. Each curve
was recorded at the same X-Y position on the
sample as a function of cantilever load.

200 -

0
200 -]
-400 =
-500pA

J

W = +2 \/olt Bias, Extending

- +2 \olt Bias, Retracting
6nN =] = -2 \/olt Bias, Extending
w22 \folt Bias, Retracting

5=

4 -

3=

2 =

1 -

0
1 1 1
100 o 100

Distance

Figure 5: Current (above) and force (below) as
the cantilever extends towards the ZnO sample
surface and retracts away. The blue curves
show the positively biased response while the
red shows the negatively biased response.
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Specifications
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