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= {}» 3D origination technologies

http://www.thingiverse.com/thing:458775 .
R. Kirchner and H. Schift, Microelectron. Eng. (2015) [to be published] 2 pm ©D. Pires
D. Pires et al., Science 328 (2010), 732-735
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== Bioinspired structures
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R. Kirchner and H. Schift, Microelectron. Eng. (2015) [to be published)]
R. Kirchner et al., Microelectron. Eng. 141 (2015), 107-111
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w Optical applications

x/y 10.00 x 10.00 pm
0.00 z 0.00-600.00 nm

R. Kirchner and H. Schift, Microelectron. Eng. (2015) [to be published] | Y. Shinonaga et al., Microelectron. Eng. 141
(2015), 102-106 | P. Dannberg et al., Micromachines 2014, 5(2), 325-340 | R. Kirchner et al., Microelectron. Eng. 141
(2015), 107-111 | Web: http://lwww.eyefly3d.com/
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3D patterns by electron beam lithography
and selective thermal reflow
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a1 Introduction
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Video: H. Schift & A. Schleunitz

A. Schleunitz and H. Schift, J. Micromech. Microeng. 20 (2010), 095022
A. Schleunitz et al., J. Vac. Sci. Technol. B. 29/6 (2011), 06F302
A. Schleunitz et al., NanoConvergence 1/1 (2014), 7pp
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(25 Electron beam grayscale patterning
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a) dose-modulated exposure
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(5 Contact angle evolution

Contact angle optimization
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o Model calibration from experiment

a(t) = a; = Qoo + A - exp (—1/7,)

R. Kirchner et al., J. Micromech. Microeng. 24 (2014), 055010 (7pp)
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«=-j» Simulation concept

Surface Evolver (SE)*

o Finite element o Shape evolution
o Energy based (minimal energy surface) o Soapfilm model (3D with 2D”)
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*K. Brakke, Experimental Mathematics, vol. 1, no. 2 (1992), 141-165
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(= Scaling reflow: double step

2000 nm film 200 nm film




«-[}= Conclusion & Outlook

(1) 3D techniques are enabler for future devices.

(2) Promising fields are microoptics, microfluidics and biomimetics.

(3) 3D lithography and 3D replication are complementary methods and are required
for pattern origination and (high) volume manufacturing.
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