MATERIALS SCIENCE AND ENGINEERING
SEMINAR

“Control of Ripple Structures in Graphene”

 Keng-Hua Lin

by

Purdue MSE Prelim I Exam
Advisor
Prof. A. Strachan

ABSTRACT


Since Si-based electronics have approached their performance and size limits, a new material to replace Si for electronic applications is under huge demand. Graphene, single-layered carbon atoms arranged in a honeycomb structure, possesses extraordinary high charge carrier mobility and thus enables a fast data transition rate. Therefore, graphene has become a candidate in electronics. However, the nonzero minimum conductance of graphene results in static power dissipation and a low on/off current ratio in electronic devices. To improve the operating efficiency of graphene-based electronics, a controllable band gap is a desirable feature. Recently, strain engineering has been reported to modify graphene’s band structure. Ripple-introduced local strain in graphene coupled with a suitable external electric field has been proposed to generate a band gap. Therefore, exploring avenues to control ripple structures and their effects on electronic properties is highly valuable. In this study, the effects of binding force from the substrate, pre-existing ripples, and thermal cycles on the formation of ripples in graphene are discussed. Molecular dynamics (MD) simulations and experimental work are proposed to elucidate the roles of these factors. 
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