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Conclusion

For any other mask-based process, its resolution is often Silicone oil Release 200
constrained by the quality of the mask, and the fabrication
cost increases drastically with increased resolution. In this

ork, we introduced a sandwiched thermal shrink polymer
film masking technique for fine liquid alloy patterns, which Before Shrinking

ere demonstrated by only using a mechanical cutting plotter
together with a common oven.

With the relaxing of the polymer chain, shrink polymer film
can shrink to a certain ratio after heating. By introducing
shrink polymer film masking, the mask resolution could be
tuned in some range towards higher resolution so that it

1.By introducing a thermal shrink polymer
film, this technique provides a facile way to
fabricate a mask with tunable resolution and
shape.

2.With proper tuning, it can achieve a
relatively high-resolution of mask from an
Initial mechanically produced low-resolution,
which Is a universal tool in micro-patterning.
3.The sandwiched structure, consisting of a

After Shrinkin
become_s sufficient _for more applications in stretchable (a) . (b) double layer films and interface design, that
efr(::r?entlgrss; iAr:Sn?;\éthfggtfﬁrr,enttﬁée;ﬁgﬁffhgfj r?:eert?icl)r?wsc?):? q (a) The cross section schematic of sandwiched polyethylene shrink film structure before / after enables a final high-quality mask, has been
P J POl shrinking (b) (c) Comparison of simulation and experiment result with (b) or without (c) sandwiched studied experimentally and numerically.

shrink uniaxially or biaxially with different shrink ratios. Here,

e have found means to control the shrink ratio precisely and structure 4.Moreover, Wi_th the_CharaCteriStiC of Shrir_‘k
developed it into three-dimensional (3D) applications. ) (a) The widths of channel polymer material, adjustable parameters like
() are 34, 68, 136, 221, 284, shrink ratio and anisotropy, and heating time

% and 358 pum, shrunk from and temperature, have been analyzed to
.3 8 the original 100, 200, 400, better tune the resolution and shape of a
—— g 001000 | | masi
spaces are 60, 113, 173, 5. A few sensors, like a straln_sensor and a
240, 298, and 349 um, tactile sensor have been fabricated to
shrunk from the original demonstrate the capability of this technique.
: 200, 400, 600, 800, 1000, 6. Such technique can be developed into
Mechanical E”d 12?0 “Tt’hre?pe"t"t’_e'y- three-dimensional(3D) mask fabricating,
. xamples of the formation :
Patternin g of matrix with rectangles which creates a new method to manufacture

(c) and ellipses (d) are liquid alloy pattern or circuit on a spatial
shown right side. curved surface. A cylindrical-shape mask, a
hemisphere-mask and a helix liquid alloy
circuit on a PDMS hemisphere has been
made to demonstrate the possibility
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(a) Shrink ratio versus time. (b) Shrink ratio versus time and temperature. (¢) Width variation of the
channel (A for average and S for standard deviation). The roughness of original (d) and shrunken (e)
surface of PE film.
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