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[bookmark: _GoBack]Since five decades, the scaling of the CMOS transistor has been revolutionizing our society. By systematically doubling the amount of transistors integrated on a microchip every 18 months, an exponential growth of the computing power has been achieved. To keep up with this pace, new materials and processes are introduced at increased frequency for integration in novel device concepts.
One such material, graphene, has several extraordinary properties (optical transparency, high mobility, mechanical strength,...), giving it the potential to further modernize our way of living. However, a technology compatible graphene integration is still missing. Currently, device demonstrations based on graphene are mainly done on mechanically exfoliated graphene processed at a lab scale. One of the main reasons is the lack of a scalable and technology compatible graphene growth and transfer route. Our goal is to study a technology compatible graphene growth and transfer method to introduce graphene in the semiconductor industry.
Graphene can be synthesized by decomposing a C-containing gas over a metal template at high temperatures. This chemical vapor deposition (CVD) technique is widely considered to be one of the most economically viable graphene production techniques. However, this technique typically yields undesired grain boundaries in the graphene crystals, which increase the sheet resistance of the layer. These grain boundaries originate also from the polycrystalline nature of the catalytic template that is commonly used. Therefore, to prevent the presence of grain boundaries in graphene crystals, it is crucial to develop a large scale, single-crystalline template.
Here, we demonstrate the deposition of a single-crystalline Cu(111) film on top of a 2 inch sapphire wafer. The crystalline quality of the Cu(111) templates is optimized by controlled modification of the sapphire surface termination and by tuning the Cu deposition conditions. Moreover, we found that the Cu layer transforms into an untwinned single‑crystalline Cu(111) structure after annealing at typical graphene growth temperatures. This allows for the growth of high‑quality graphene by the CVD technique. The findings, which will be presented, are an important step forward in the production of wafer scale, single-crystalline graphene.
