Interactions Between Two Independently Contacted and

Rotationally Aligned Graphene Layers

THE UNIVERSITY OF

Christopher Corbet, Emanuel Tutuc, Sanjay Banerjee TEXAS

Microelectronics Research Center, The University of Texas at Austin, Austin, TX 78758 A AL TR

S N D

C. Calculating Specific Interlayer Resistance

fl-. Motivation " 1I. Devices Without Rotational Alignment

= Graphene double layers may enable novel low-power, low-voltage logic devices.
= Graphene 2D-2D tunneling field-effect transistors: rotational alignment key for

Characterization of all probe combinations
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="|Independent Hall-bar geometry on top and

GSSOHSSSSSSD 0 10 20 30 = Calculated using extracted parameters from
555555666500 bottom flakes Backgate Voltage (Volts) top and bottom flakes
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The graphene to graphene
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. *Channel width of 6pm

Current (I)

= Several devices ranging from 2.5-7.8- 10

0000000006068 =Device length of 19 um i . .
500000008800 g L >B?th the .bott0|.'n and t.he top flake h.ave high mobilities 50.cm?2 contact resistance is
:’:":":‘:"J"‘J"’J‘":z:"';"’"‘"" "Total overlap area of 35 um* BRIy carrier concentrations = Several orders of magnitude higher than out

AN YA : : : -

IGSHOHS5S555G =Overlap areas are device dependent > Resistance profiles reflect Dirac point and probe 8 8 Z 5 . 10'5Q.cm2
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V. Exfoliated Graphene Pathway to Rotational Alignment VI. Guaranteed Rotational Alignment Vil. Summary
The Approach = Theory predicts rotational alignment will be key in achieving negative
0 - differential resistance
Exfoliated gt:aprene mOInOIayers are I. Graphene Exfoliation ll. Split film and transfer to
single crysta - separate substrates * Non-rotationally aligned devices fabricated as a baseline
"Every monolayer has a single | i
crystallographic orientation " Model created to extract the specific interlayer contact resistance of the
graphene to graphene interface
* The graphene to graphene contact resistance is 2.5 - 10°Q -cm?
"Micromechanical exfoliation "EBL and O, plasma etching used to | | | = .Single large grain graphene has been split and overlapped with a rotational
sSingle extremely large flake is create active areas =Split the graphene into separate films li t of | th d
required, > 1000 pm? =‘Alignment markers’ made of the and move to individual substrates afisnment ot '€ss 1than one degree
"EBL and O, plasma etching can be graphene flake are bullt in "Extend the sacrificial film to center the = Several large grain overlap devices made, reproducible results
used to isolate flakes =Assumption of single crystal graphene flakes
= Current issues in device cleanliness, specifically residues from the transfer
IV. Bottom layer device V. Addition of dielectric VI. Transfer - preserving the process.
rotational alignment =Fully overlapped, rotational alighment _ )
to less than 1 degree - <
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" |[solate a very large exfoliated graphene =Various dielectric possibilities,
. . . =8 Angstrom evaporated titanium . . . .
= Split the crystal in two sections! =0, plasma to define active area seed layer "Transfer iei:’::ta;‘éf'_'c";‘ on top of including ultrathin HBN .
u Vi =
. entation . | o o o . SWAN
Keep track of orientation! 20nm evaporated niclel contacts 27 nm aluming atomic laver «Preserve rotational alignment via "Process being improved to avoid %ﬂl
= Stack the two sections! alignment markers . Southwest Acodermy of MNonoelecroni
polymer residues =




