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o Mechanical properties (e.g., modulus, Poisson's ratio, CTE) are critical in many applications.
- performance and reliability
- predictive modeling of complex systems

o Measuring mechanical properties of sub-micron (nano) films remains difficult.
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Challenged by thin (soft) polymers

Rabe et al. J Vac Sci Technol B 15 1506 (1997) - substrate effects/
Hurley et al. J App/ Phys 94 2347 (2003)
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Young's Modulus Measurements:

PS Film / PDMS
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_ thin stiff film Mechanical (PS Film / PDMS) Thermal

Governing Equations:
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Taking on the challenge of difficult systems:
Modulus of ultrathin films (< 100 nm!)

Wrinkling Approach: Mechanical Modulus
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Taking on the challenge to perform difficult measurements:

o Thermo-mechanical properties Access to thermo-mechanical properties

Temperature-
Dependent Modulus
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- Elastic Modulus of Thin Films: glassy polymers (PS and PMMA)
hydrated polymer gels (contact lenses)
polymer brush layers
polyelectrolyte multilayers

- Themo-Mechanical Properties: temperature-dependent modulus
coefficient of thermal expansion

- Residual Stress: nanoscale thin spin-cast polymer films
- Poisson’s Ratio: glassy polymers
apply to low-k dielectric materials (collaboration

w/ IBM)

- Diffusion Coefficient: glassy polymers
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Controlled topography: wettability & adhesion studies, ..
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Chung, Youngblood & Stafford, Soft Matter (2007)

patterned substrate
Periodic nature of wrinkling: tunable phase grating, microfluidics, ...
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