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SUPPLEMENTARY INFORMATION

Nanofabrication: The silicon wafers were ultrasonicated with acetone prior to piranha cleaning at 120° C for 15 min
to eliminate unwanted organic or dust-particle contamination. The cleaned wafers were then rinsed with de-ionised
water. The wafers were heated at 180° C for 10 min to make sure all the water molecules were evaporated. Prior
to spin-coating, the wafers with e-beam resist, an upright optical microscope with 100x objective lens was used to
investigate the surface of the silicon. Fused silica wafers were cleaned with RCA1 reagents instead of piranha. The
pristine wafers were spin-coated with the e-beam resist PMMA-A2 (polymethylene methacrylate from MicroChem
Corp., Newton, United States) at 2000 rpm for 60 s. The spin-coated wafers were then baked at 180° C for 90 s. A
uniform 100 nm thick PMMA film was produced on the wafers. EBL was carried out on the PMMA coated wafers
using fixed-e-beam-moving-stage condition [1]. The first experiment where silicon wafers were used — nanochannel
dimensions were 2 mm long and 30 nm - 100 nm wide. The final fused silica based nanofludic device contained 100 —
150 pm long nanochannels. To avoid overlapping periodic PSF's, the distance between every two nanochannels was 2
— 3 pm. The EBL exposed PMMA was monomerised and removed by immersing the wafers into MIBK:IPA (methyl
isobutyl ketone dissolved in isopropanol purchased from MicroChem Corp., Newton, United States) developer at -20°
C for 30 s. After 30 s, the wafers were immersed into isopropanol to stop over-development and nitrogen blown dried.
Nanometre scale openings were formed revealing the silicon or silica where PMMA was removed with the developer.
The remaining undeveloped PMMA regions acted as a mask where no etching was performed for RIE. The reactive
plasma was created at high vacuum.

This process-flow is schematically described in figure la. After the RIE treatment, the left-over PMMA (mask-
region) was removed with acetone, piranha solution with ultrasonication, and oxygen RIE. The anisotropic etch profile
of a nanotrench is measured using atomic force microscopy in figure 1.
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Supplementary Fig. 1. (a) Atomic force microscopy topography of a silica nanotrench etched using RIE. (b) A line profile
from (a) showing width: 40 nm and depth: 80 nm of the nanotrench.

SAEBD: SAEBD was performed using a Leybold Univex 350 e-beam evaporation system purchased from Oerlikon
Leybold Vacuum GmbH, Cologne, Germany. The vacuum pressure inside the chamber while evaporation was
1 x 10~% mbar. The dicing system used to cross-section the silicon wafers was Disco Dad 320 purchased from Disco
Corporation, Tokyo, Japan. The diamond blade used in the system was ZH05-SD2000-N1-70 (Disco Corporation,
Tokyo, Japan).

FIB: FIB used here is Nova NanoLab 600 DualBeam purchased from FEI Company, Hillsboro, USA. The protection
layer of platinum was deposited in two separate growth rates. In figure 1 (i and j), at the interface of Ti-2 we used
1 pA current for the deposition to achieve an uninterrupted and atomic interface. The top most surface (Pt-4) was

* sg915@cam.ac.uk; Current Affiliations: Centre for Misfold-
ing Diseases, Department of Chemistry and Maxwell Centre,
Cavendish Laboratory, University of Cambridge, Cambridge,
UK.; Single-Molecule Optics Group, Huygens Laboratory, Lei-

den Institute of Physics, Leiden University, The Netherlands.
T International Max Planck Research School for Physics of Biolog-
ical and Complex Systems, Gottingen, Germany.



grown at fast deposition rate because this surface is the first interacting surface with FIB dissipating majority of
the damaging ionic bombardments. To avoid any damage at the region of interest, ion beam was created with 1 pA
current at system vacuum of 1:5 x 1076 mbar.

Buffer: Electro-osmotic flow was performed using 300 pM of 48 base-paired DNA (11 nm long) tagged with Alexa647
was diluted with Tris Buffer and 30%Glycerol with pH of 8.5.
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Supplementary Fig. 2. Coupling nanochannels with outside world: Integrating electrodes with the nanofluidic device.






