
 
 
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: May 19, 2023

3D Silicon Micro- and Nanostructures for Photonic Devices and Applications

Chang, Bingdong; Jensen, Flemming; Jansen, Henri; Hübner, Jörg

Publication date:
2019

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

Link back to DTU Orbit

Citation (APA):
Chang, B., Jensen, F., Jansen, H., & Hübner, J. (2019). 3D Silicon Micro- and Nanostructures for Photonic
Devices and Applications. Poster session presented at 45

th
 International conference on Micro and Nano

Engineering, Rhodes, Greece.

https://orbit.dtu.dk/en/publications/bcba6505-ec72-4888-b007-1d7ecf6f0995


Ændre størrelse  

på overskriften  

Klik på ‘Forøge indryk‘ 

 

for at få større overskrift 

Klik på  

‘Formindsk indryk’  

for at gå tilbage 

 

 

 

 

Ændre størrelse  

på Manchet, 

Mellemrubrik og 

Brødtekst  

Klik en gang på  ‘Forøge 

indryk‘ for at få mindre 

Manchet  

Klik 2.gang på ‘Forøge 

indryk‘ for at få Fed 

mellemrubrik 35 pkt 

Klik 3.gang på ‘Forøge 

indryk‘ for at få Regular 

brødtekst 35 pkt 

Klik 4.gang på ‘Forøge 

indryk‘ for at få Fed 

mellemrubrik 18 pkt 

Klik 5.gang på ‘Forøge 

indryk‘ for at få Regular 

brødtekst 18 pkt 

Klik på ‘Formindsk  

indryk’ for at gå tilbage 

3D Silicon Micro- and Nanostructures for Photonic 

Devices and Applications 

DTU Nanolab 

National Centre for Nano Fabrication and Characterization    

Bingdong Chang, Flemming Jensen, Henri Jansen, Jörg Hübner 

DTU Nanolab, Technical University of Denmark, Ørsteds Plads, Building 347, 2800 Kgs. Lyngby, Denmark.  

e-mail: bincha@dtu.dk 

Two kinds of plasma etching-based techniques are introduced for fabricating 3D silicon micro- and nanostructures. The first technique is to 
combine anisotropic Bosch etch process with isotropic etch process, thus 3D periodic structures can be fabricated; the second technique is 
based on oblique-angled plasma etching, where the ion incoming angles are modulated, thus tilted or even wiggling structures can be realized. 
To demonstrate the applications of 3D silicon structures for nanophotonics, 3D photonic crystal membranes are fabricated, giving a complete 
photonic bandgap at near-infrared wavelength, planar cavities can also be included to enable applications like solvent sensors or optical 
bandpass filters. Another example shows the self-assembly behavior of 3D stacked silicon nanowires driven by electrostatic forces, the attached 
tips give a strong coupling of optical resonance from each nanowires. 

Tilted or wiggling silicon micro- 
and nanostructures 

 
- Oblique-angled plasma etching;  
- Tilted incident angle of incoming 

ion flux by manipulate the local 
electric field; 

- Dimension of structures from few 
microns down to 40 nm; 

- Simple fabrication process; 
 

3D periodic micro- and 
nanostructures 

 
- Combining anisotropic etching 

with isotropic etching; 
- Well defined structure geometries; 
- Easy way to define 3D periodic 

structures (pillars, holes, stacked 
SiNWs, etc). 

Nanophotonics applications with 3D silicon nanostructures 

3D Photonic Crystal (PhC) 
membranes 

 
- 3D silicon membranes; 
- PBG at 1100 nm; 
- Adding planar cavity to enable 

resonance mode on top of 
stopband; 

- Easy to transfer on to other 
substates (glass, polymer, 
structured surface, etc). 

 

Electrically driven self-assembly 
of 3D silicon nanowires (SiNWs) 
 
- Combining anisotropic etching 

and isotropic etching; 
- Direct self-assembly of stacked 

3D SiNWs by electrostatic forces; 
- Regular pattern formation by 

controlling the geometries of the 
SiNWs; 

 
Linewidh 40 nm 

Plasma etching-based advanced 3D fabrication techniques  
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