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A NEW MODE FOR TRANSFER PRINTING: SHEAR-INDUCED FAILURE OF THE STAMP-INK INTERFACE
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The need for heterogeneous integration of nano- and microscale structures of different materials makes micro-transfer printing a potentially crucial fabrication approach. Exploiting rate-sensitive adhesion at a viscoelastic-elastic (e.g., Polydimethylsiloxane (PDMS)-silicon) interface, micro-transfer printing achieves the assembly of different materials without the use of adhesives. This research attempts to increase the versatility and effectiveness of micro-transfer printing by introducing and investigating a new printing mode: shear-stress induced failure of this interface. Experiments utilized a PDMS-stretching apparatus in conjunction with load cells to measure the force required to delaminate the PDMS-silicon interface under varying degrees of pre-stress. Pre-stressed PDMS is released to apply shear stress to the PDMS-silicon interface. Printing conditions for which the PDMS-silicon interface is strained is compared to trials with no strain to test the viability of shear-induced failure in transfer printing. Furthermore, the printing of silicon onto PDMS is tested to determine the effectiveness of shear-induced failure on micro-transfer printing.
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