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Micro Patterning Using Active Polymer Pen Array
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Abstract: We design, develope and test a parallel active polymer pen lithography (PPL) device, which
consists of individually addressable elastomeric probe tips. The PPL array chip is fabricated using soft
lithography method with polydimethylsiloxane (PDMS) material. Individual probe can be pneumatically
actuated via a computer controlled interface. We demonstrate parallel writing with 16 individually
addressed pens, with each pen producing a different pattern in the same run. The largest proof-of-concept
array fabricated is 4x4 with a spacing of 250 pym in both x and y axes.
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Fig. 1. Schematic diagram of the active PPL probe
array. Four tips are shown to represent the concept.
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Fig. 2. A micrograph of a single PPL probe consisting
of a circular membrain and pyramidal tip (a) design
layout of an active PPL array, (b) close-up micrograph
of a PPL array section, (c) a pyramidal tip.
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Fig. 3. Fabrication process.
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Fig. 4. Perspective view of a chip consisting of the PPL

array.
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Fig. 5. The computer controlled printing system.
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Fig. 6. Schematic diagram of image processing and printing on Au substrate.

Fig. 7. Mis-alignment between image sections patterned
by independent PPL tips.
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Fig. 8. Photomask fabrication with PPL probe printing
system on glass.
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