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The Challenge of Graphene

Graphene electronics requires a room temperature compatible
band gap.

After more than a decade of research, producing a significant
band gap remains the fundamental challenge
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Nitrogen-Induced Strain Confined
Graphene

Capable of producing large band gaps
(> 0.7eV)
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Intensity (arb. unit)
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Nitrogen is stable to very high

temperatures
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Nitrogen does not incorporate into
the graphene during growth
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Nitrogen remains at the SiC interface

after graphene growth
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STM of Buckled Graphene
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Angle resolved photoemission from
buckled graphene
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Strain gets smaller with thickness
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Origin of gap

* Finite size effect due to rl'bbon width

e quasi-periodic Strain
PHYSICAL REVIEW B 83, 195436 (2011)

Gaps tunable by electrostatic gates in strained graphene
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Summary

 We show that sub-monolayer nitrogen on SiC can cause
graphene to buckle

* The buckling opens a large bandgap (~0.7eV for 1 at% N)

* Concentration can be adjusted to tune gap

* Nitrogen can be patterned to locally cause strain
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FWMH of D peak is 45.39
FWHM of 2D peak is 68.79
FWMH of G peak is 49.84
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