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Example 1: Diatoms

Diatoms are either unicellular or colonial. We can find diatoms all waters of the Earth. The characteristic of diatoms is that the cell wall is made by hydrated silicon-dioxide and feature sizes less than 5 nm. This size is too small; I don’t know which MEMS fabrication process can form this size.
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Fig. 2-1 Different Diatoms microstructure

Example 2: Wall-climbing hairs and attached pad

Geckos are often seen in our house, which have special adhesion ability to climb on the wall. For the same reason, Tettigonia viridissima (an insect captured in Germany) owns attachment pad. These microscopic structures, made by “nanotechnology”, on their feet are created to increase wall-climbing or attached ability. About the wall-climbing hair and attached pad structures, I think this structure can be made by MEMS fabrication processes, but may not be have high density.
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Fig. 2-1 The wall climbing hairs of Geckos
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 [image: image11.png]Flgure 3. Microstructure of the attachment pads. (a) Complete leg section containing the attachment pads. (b) Fracture of  shock-frozen
pad. () Top view of the pad surface.
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Fig. 2-2 The attached pad of Tettigonia viridissima (an insect captured in Germany)
Example 3: Insect walking-feet

This orange question is “the biological micromachining examples can be contrasted with micromachining”, but in this example, the micro-machined structure is already made. This robust 3D silicon structures are made by polysilicon micro-fabricated hinge technique, and use bimetallic effect (electrostatic displacement) to bend the out-of-plan structure. The key structure material of micro-joint is a highly flexible material. By the fabrication processes introduced before, the micro-conveyer or micro walking robot, look like scolopendrids, can be made.
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Figure 2. Schematic view of a 3D test structure based on a polyimide joint with three V-grooves. The metal lead wires through

coves are used fo realize elecirical coniact o the out-gf-plane rotated strucure. Using thermal expansion of the
polyimide in the V-grooves a dynamic movement of the out-ofplane rotated structure can be realize. The metal i the
V-grooves is used to connect the polysilicon heaters
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EM-photo of a three V-groove joint fest structure.
(b): SEM-photo of a close-up of the tiiree V-groove polyimide
(c) SEM-photo of a seven V-groove joint test structure.
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Figure 15 (a) Up-side down view of the micro-robot. (b) A forward walking micro-robot. Image curtsey of Tom Moore.
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Fig. 2-3 Micro walking robot and scolopendrid
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