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ABSTRACT

In this study, controlling pattern gap was induced by deformation of the stretchable substrate. The
pre-fabricated pattern was made by depositing an Au(gold) on the Si substrate, and PDMS(Polydimethylsiloxane)
was used for the stretchable substrate in consideration of surface energy, formability, and viscoelastic
characteristics. For uniform deformation of PDMS, it is manufactured in the form of a tensile specimen using a
molding method. An external force is applied to the deformable substrate in the uni-axial direction using a
self-manufactured JIG, and the Au thin film pattern is transferred to the substrate under tensile state. After that,
the external force is removed, and the PDMS specimen is recovered to its initial state. At this time, it can be
seen that the pre-fabricated pattern gap is shortened from the initial size due to the viscoelastic properties of
the PDMS. As a result, it was characterized to deformation rate of the pattern gap according to elongation rate
of PDMS.
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Table 1 Experimental conditions for making Au thin film

patterns
Au thin film deposition
Deposition thickness(nm) 50
Depostion velocity(A/s) 0.5
Au patterning
PR(AZ-P4860) Coating
- Revolution Per Minute 1800
- Time (5 30
Soft Baking
- Temperature (C ) 120
- Time () 150
Exposure (I - line)
- Time () 46
Develop (AZ 340MIF)
- Developer : DI water 3:5
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Au Si Wafer == PR =— PDMS
Fig. 1 Schematic illustration of the experimental procedure
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Fig. 2 Images of external force applying device. () Tensile
JIG, (b) Enlarged view of the deformation of the
PDMS specimen
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Fig. 5 Correlation between PDMS elongation and pattern
gap shortening rate
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