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13 nm

Complex geometries at the nanoscale are typically patterned via

Scanning-electron-beam Lithography (SEBL)

4.5nm

9nm pitch

J. K. W. Wang & K. K. Berggren, J. Vac. Sci. Technol. B, 25, 2025 (2007).

10nm HSQ patterned on a 

30kV Raith-150 two.

This is analogous to a (very sharp) “pencil” drawing an image. 
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Time for SEBL to pattern a 150mm wafer with 10nm 

features ~ 1 year!

W
ri
ti
n
g
 s

p
e
e
d
 (

c
m

2
/s

)

Feature size (nm) Courtesy of H. I. Smith (MIT)



Electrons are deflected by stray electric & electromagnetic 

fields leading to pattern distortion 

Distortions in a spoke-wheel pattern

jcnabity.com
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Superresolution using Fluorescence

STimulated Emission Depletion (STED)

STED

Confocal

Folds of the mitochondrial inner membrane

T. A. Klar, et. al, PNAS 97, 8206 (2000).

Target structure Localizing activated subset of probes STORM imag e

STochastic Optical Reconstruction Microscopy (STORM)

X. Zhuang, Nat. Photonics, 3, 365 (2009).
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