Figure 4. Micromachined structures made of elastomer.

SPM Probes Made Using Polymers.SPM probes are performance-
limiting devices that are useful for surface characterization (e.g., scanning
tunneling microscopy, atomic force enbscopy) and nanolithography (e.g., ]
dip pen nanolithograpfyand nanoimprinting). Whave developed polymer-  Figure 7. SEM of a fabricated hair cell array with different heights and
based SPM probes in order to reduce the costs and to introduce novelidths. Fabricated device $iailium length varying from 60 to 1.5mm.
materials. Polymers such as polyimided Parylene have been used as the .
shank of SPM probes. Materials sucrstisone elastomer have been used as Conclusions ) B
the tip of SPM probes faranolithography applications. Tr_us ar_tlcle reviews a few applltna_ns _devel_oped at the MASS group of

Multi-Modal Sensitive Skins. We have applied MEMS technology on the _U_nlversny of lllinois. These_ appllca_ltlons_ _|nvol\_/e polymer materlal_s for
polymer materials such as polyimideremlize multimodal tactile skins, which ~ realizing novel electromechanicalurictionalities, increased mechanical
is a two-dimensional array of flexibleensor substrate with high density robustness, or lowered costs. Polymer micromachining also introduces a
sensors of the following types: hardnessisor, temperature sensor, sensor for Number of constraints, such as thechanical relaxation of polymer, lower
thermal conductivity, and sensor feurface roughness measurement. An temperature tolerances, and diffiies to package such sensors.
optical micrograph of a multi-modal tile skin is shown in Fig. 5 and.6 Acknowledgeme_nt. Resgarch resu_lts discussed herein are or have been
Comprehensive measurement results of sensors on this multimodal sens8HPPorted by the National ScienceuRdation, DARPA, AFOSR, and NIH.
skin can be found in the paper referenced.
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materials and an efficient three-dimemal assembly process called Plastic

Deformation Magnetic Assembly metidd Because the fabrication process

does not involve high tenepature (e.g., above 1%0) at all, these processes

are substrate neutral, i.e., they @nmade on a polymer substrate.

Figure 5. a) A sensory node incorporatesdistinct sensors 1: reference
temperature sensor, 2: thermal conductivity sensor, 3 and 4: contact force ar®)
hardness sensors. b) Sensor nodes anegadan array to form skin, with skin
mapping sensors between nodes.



