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Abstract: In order to apply to stretchable electronics packaging, locally stiffhess-variant stretchable substrates consisting
of island structure were fabricated by combining two polydimethylsiloxane elastomers of different stiffnesses and their
elastic moduli were characterized as a function of the width of the high-stiffness island. The low-stiffness substrate matrix
and the embedded high-stiffness island of the stretchable substrate were formed by using Dragon Skin 10 of the elastic
modulus of 0.09 MPa and Sylgard 184 of the elastic modulus of 2.15 MPa, respectively. A stretchable substrate was
fabricated to be a configuration of 6.5-cm length, 0.4-cm thickness, and 2.5-cm width, in which a high-stiffness Sylgard
184 island, of 4-cm length, 0.2-cm thickness, and 0.5~1.5-cm width, was embedded. The elastic modulus of a stretchable
substrate was increased from 0.09 MPa to 0.16 MPa by incorporating the Sylgard 184 island of 0.5-cm width to Dragon
Skin 10 substrate matrix. The elastic modulus was further improved to 0.18 MPa and 0.2 MPa with increasing the Sylgard
184 island width to 1.0 cm and 1.5 cm, which were in good agreement with values estimated by combining the Voigt
structure of isostrain and the Reuss structure of isostress.
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Fig. 1. Schematic illustration of a locally stiffness-variant stretch-
able substrate consisted of a high stiffness Sylgard 184
platform embedded in a low stiffness Dragon Skin 10
matrix.
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Fig. 2. Schematic illustration of the process flow for a locally stiffness-variant stretchable substrate: (a) acrylic mold, (b) attach a Sylgard
184 platform in an acrylic mold, (c) pour and half-cure a small amount of Dragon Skin 10 onto the Sylgard 184 platform, (d)
charge and fully cure Dragon Skin 10, (e) flip the sample, charge and fully cure Dragon Skin onto it, (f) take out the completed

sample from an acrylic mold.
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Fig. 3. Engineering stress-engineering strain (o-¢) curves of the
Sylgard 184 cured at different curing temperatures.
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Fig. 6. Elastic modulus of the Dragon Skin 10, evaluated within
the strain range of 0~0.3, as a function of (a) the base/
curing agent mixing ratio and (b) the weight fraction of the
curing agent.
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