
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  

 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 

   

 

Downloaded from orbit.dtu.dk on: Dec 18, 2017

Nanobits, Nembranes and Micro Four-Point Probes: Customizable Tools for insitu
Manipulation and Characterisation of Nanostructures

Bøggild, Peter; Petersen, Dirch Hjorth; Sardan Sukas, Özlem; Dam, Henrik Friis; Lei, Anders; Booth, Tim
; Mølhave, Kristian; Eicchorn, Volkmar
Published in:
Bulletin of the American Physical Society

Publication date:
2010

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Bøggild, P., Petersen, D. H., Sardan Sukas, Ö., Dam, H. F., Lei, A., Booth, T., ... Eicchorn, V. (2010). Nanobits,
Nembranes and Micro Four-Point Probes: Customizable Tools for insitu Manipulation and Characterisation of
Nanostructures. In Bulletin of the American Physical Society (Vol. 55/2, pp. BAPS.2010.MAR.P15.2)

CORE Metadata, citation and similar papers at core.ac.uk

Provided by Online Research Database In Technology

https://core.ac.uk/display/13752052?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/nanobits-nembranes-and-micro-fourpoint-probes-customizable-tools-for-insitu-manipulation-and-characterisation-of-nanostructures(223e97e3-75a4-4502-a8bc-ae5dd487068c).html


Abstract Submitted
for the MAR10 Meeting of

The American Physical Society

Sorting Category: 15.4 (E)

Nanobits, Nembranes and Micro Four-Point Probes:
Customizable Tools for insitu Manipulation and Characterisa-
tion of Nanostructures PETER BOGGILD, DIRCH HJORTH PE-
TERSEN, OZLEM SARDAN SUKAS, HENRIK FRIIS DAM, ANDERS
LEI, TIMOTHY BOOTH, KRISTIAN MOLHAVE, DTU Nanotech -
Technical University of Denmark, VOLKMAR EICCHORN, University
of Oldenburg — We present a range of highly adaptable microtools
for direct interaction with nanoscale structures; (i) semiautomatic pick-
and-place assembly of multiwalled carbon nanotubes onto cantilevers for
high-aspect ratio scanning probe microscopy, using electrothermal mi-
crogrippers inside a SEM. Topology optimisation was used to calculate
the optimal gripper shape defined by the boundary conditions, resulting
in 10-100 times better performance. By instead pre-defining detach-
able tips using electron beam lithography, free-form scanning probe tips
(Nanobits) can be mounted in virtually any position on a cantilever;
(ii) scanning micro four point probes allow fast, non- destructive map-
ping of local electrical properties (sheet resistance and Hall mobility)
and hysteresis effects of graphene sheets; (iii) sub 100 nm freestanding
devices with wires, heaters, actuators, sensors, resonators and probes
were defined in a 100 nm thin membrane with focused ion beam milling.
By patterning generic membrane templates (Nembranes) the fabrication
time of a TEM compatible NEMS device is effectively reduced to less
around 20 minutes.
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