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Abstract submitted to the AVS Nanoscience and Bionanoscience Research Meeting, June 11" 2003,
Berkeley, CA
Formation and characterization of nanopores

S.-J. Park" 2, V.R. Radmilovicz, E. A. Stachz, A. Persaud” 3, J. Nilsson* 4, and T.
Schenkel®

! Department of Nuclear Engineering, University of California, Berkeley
2E. O. Lawrence Berkeley National Laboratory
3 J. W. Goethe University, Frankfurt/M
*Lawrence Livermore National Laboratory
> Stockholm University

The ability to form holes in membranes with diameters of only a few nanometers
(1 to 10 nm) is of interest in many fields of nanometer scale science including single
molecule studies, ion proximity lithography, and single atom doping.

We report on studies of nanopore formation by local deposition of material in a
dual beam focused ion beam system (FIB). Large holes with diameters of tens of
nanometers are closed by the local deposition of platinum and TEOS oxide. We compare
results from electron beam and ion beam assisted deposition of materials. Hole structure
evolution is monitored in situ during hole closing by SEM. Hole profiles, local
crystalline structure and materials composition are characterized ex situ by TEM.
Nanopores with diameters in the 5 nm range have been formed in low stress silicon
nitride membranes. We will discuss process reproducibility, and mechanisms of local
structure evolution.

This work was performed at the National Center for Electron Microscopy at the E.
O. Lawrence Berkeley National Laboratory and was supported by the National Security
Agency and Advanced Research and Development Activity under Army Research Office
contract number MOD707501, and by the U. S. Department of Energy under contract No.
DE-AC03-76SF00098.

700

114
[] | [ ] ]
- o £k
o L]
500 ™
%) 1 [ 3 .'
£ 400 IL H
3 |
o ) L v
> | -
& 300 .
DR [
& |
0 2001 ]
u
!
100 ..
| =
-
04 [
T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
profile 3, STEM-profiles prof1 0303 1
position (nm)

Mag | FWD | Spot
Bl

Tilt
52.0

Figure 1: Line scan of Pt-ray intensity across hole A shown in the SEM image on the right.



	Formation and characterization of nanopores



