
 

Adama Innovations sharp conducting diamond probes deliver high 
resolution and wear performance for all electrical applications 

yielding quantitative and highly reproducible data. Here 
we demonstrate electrical performance using 

contact and non-contact electrical 
modes of operation.

Application Note
Electrical

Electrical characterization using Atomic Force Microscopy 
(AFM) is generally performed by either measuring the 
electrostatic force between the probe and the surface 
at some fixed distance (e.g. EFM, KPFM) or by measuring 
the current passing through the tip when it is in contact 
with the surface (e.g. C-AFM, SSRM). These types of 
measurements require conducting cantilevers which 
typically use a metal or other conducting coating over a 
silicon cantilever. These coated probes typically deliver 
poor spatial resolution and wear performance. Adama 
Innovations sharp conducting diamond cantilevers offer 
high resolution imaging which can be maintained for 
many hours.

Figure 1 shows the electrostatic characterization of  
folds in a graphene sheet printed onto silicon. Here we 
can observe higher surface potential in regions where 
the graphene is loosely bound to the substrate. Note 
that the bright feature shown by arrows is apparent in 
both adhesion (middle) and surface potential (bottom) 
but is absent from the topography image (top). Figure 
2 shows the electrostatic characterization of one atom 
thick layers of graphene and boron nitride grown on a 
copper foil substrate. The undulating surface of the 
copper  masks the presence of these thin films in the 
topography image (left) but they are clearly visible in the 
surface potential image (right). 

(2) 30 um KPFM scan (Asylum Research, Cypher-S) 
of BN (Dark Triangles) and graphene on Cu with 
AD3-L-V0 Apex Adama probe. Strong contrast 
can be observed in the surface potential (Right) 
but not the topography (Left). A graphene flake 
decorated by BN is evident in the surface potential 
image (Upper Left). (Sample: Asylum Research).

(1) 7.5 x 3.5 um PeakForce-KPFM scan (Bruker, 
Multimode 8) of graphene folds on a silicon 
substrate with AD2-H-V0 Apex Adama probe. A 
bright vertical band is visible in both the adhesion 
(Middle) and surface potential (Bottom) images but 
not topography (Top). The higher surface potential 
may be attributed to weaker bonding between the 
graphene and the substrate in this region. (Sample: 
Georg Duesberg, Trinity College Dublin).

The Spreading Surface Resistance (SSR) of 20 - 30 nm diameter silver nanowires is shown 
in Figure 3. Here the Adama Innovations sharp conducting diamond probe is able to resolve 
individual grains in the nanowires in both topography (top) and current (bottom) whilst being 
scanned across the surface under a constant applied load.
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PeakForce-TUNA is a technique where a force curve 
is performed for every pixel of an image allowing 
for mechanical characterization of the sample and 
measurement of the current during the tip-sample 
contact. Figure 4 Shows high resolution images of individual 
grains in a gold film. Here the grain boundaries are visible 
in the modulus image (left) whilst a detailed map of the 
conductivity within each grain shows an average diameter 
of 25 nm (right). 

Figure 5 demonstrates the lifetime advantage 
of Adama Innovations sharp conducing diamond 
probes. This 3.3 megapixel image was acquired 

over 4 hours and shows the current flow thought a network 
of carbon nanotubes on a silicon substrate. Here the 
current is flowing from the gold electrode (bottom) through 
the carbon nanotubes to the probe. A high resolution scan 
(right) show that the tip radius of 8 nm is maintained after 
several hours of scanning.

Here we have demonstrated several examples of the 
superior resolution, lifetime and conductivity of Adama 
Innovations diamond probes. These probes are suitable 
for all electrical modes with a wide range of spring 
constants with tip radius options of < 10 nm (Apex) and < 5 
nm (Super Sharp).
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(3) 5 x 2.5 um Spreading Surface Resistance (SSR) 
scan (NT-MDT, NEXT) of 20-30 nm diameter silver 
nanowires with AD3-L-V0 Apex Adama probe. At 
this resolution individual grain boundaries can 
be identified in the nanowires. (Sample: NT-MDT)

(4) 300 nm PeakForce-TUNA scan (Bruker, Dimen-
sion Icon) of a gold surface with AD2-M-V1 Su-
per Sharp Adama probe. Modulus (Left) and cur-
rent (Right) show the mechanical and electrical 
properties of individual gold grains.

(5) 10 um PeakForce-TUNA scan (Bruker, Dimension Icon) of an array of carbon nanotubes connected to a gold elec-
trode with AD2-M-V1 Super Sharp Adama probe. Although the concentration of nanotubes appears to be uniform 
from the topography image (Left) the current image (Middle) reveals the electrical pathway through the network. 
Scan time = 4 Hours (3.3 Megapixels). (Upper Right) 60 x 100 nm Current image. (Bottom Right) Section profile 
demonstrating a lateral resolution of 8 nm is maintained. (Sample: Matteo Palma, Queen Marry University London). 


