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Why 2D materials? MHII%II perfﬁimsan% >Hexagonal crystals. Controllable band gap
» Overcome short channel effects e i ' »Bilayer graphene: two graphene layers; - Control band gap by applying electric field
» Good electrostatic control of the channel Z / »>Monolayer MoS,: two S layers and one Mo layer. « Maximum band gap depends on the van der Waals bonds strength
> Suppress body leakage current. 2 » Maximum band gap = t (Hopping Integral)
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» High On-off ratio » Steep Sub-threshhold slope
Experiment data is produced by Prof. Zhihong Nano Lett. 2013, 13, 100-105
Chen’s group.
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| glaairic fig)d Bilayer graphene: density oscillation

Bilayer graphene:
» Microscopic anisotropy of electron density
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Monolayer graphene:

\
A

| | = > Due to van der Waals interlayer . . _ 05
3 v 3 \ interactions Y > No denS|ty anISOtrOpy. >
5 5 / » Experimentally observed phys. Rev. B 35, 7790 2
I.Iﬁ Lﬁ : Bandstructure of Monolayer Graphene UCJ 05
0.5 /—\ | 05| /_\ i Bandstructure of Bilayer Graphene 0.8 -U.9| Bottom Gate
' ' 0.6
. . . . — 1} | » No gate electric field .
' ' ' —_ . 0.4
14 145 15 E=EOQ: 145 15 155 ;\/ Z.0 E Ak
Ka V = +0.05V @top. layer Ka = : N 15, : A ;ré?gsmlssmn Is always Non-
V =-0.05V @bot. layer 02 @ 02 K [27/al Transmission _ o
- Y -0-4/\ - « > With gate electric field:
-0.6 -0.6 C ] B d fBLG Transmission of BLG (E = 1V/nm) :
i . . T ' ' . S e =+ 15 Band gap is oponed(lQO meV)->
05 E=4EQ / 05/ E=OEO _ o o zero Transmission within the
< : < Charge distribution in Bilayer Graphene Charge distribution in Monolayer Grapl_ljle?e ] band da
% . Tt~ % 0 e Source gap.
o
LI I

O
on

5

T

Bottom Gate

\;/—_-\‘\_/ ¥ _ ;:;, r,:ffj_ij:?
_ | _ | Charge [#/Atom| Charge l#/Atoml B
- T pm 0.0009 g 00000 | PR P
| I I | ' | ' — 0001 ¢ ;::::f'f:fy'f : ;:%:,5‘1? ¥ a
14 145 15 155 1.4 1.45 1.5 1.55 e Y
K.a K.a G- A

10

K [2n/a] ' Transmission
CENTER FOR LOW ENERGY SYSTEMS TECHNOLOGY LEAST Annual Review * August 14 & 15, 2013 STARnet CENTER FOR LOW ENERGY SYSTEMS TECHNOLOGY LEAST Annual Review « August 14 & 15, 2013 STARnet CENTER FOR LOW ENERGY SYSTEMS TECHNOLOGY LEAST Annual Review * August 14 & 15, 2013 STARnet

Transport in bilayer graphene ribbom
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Conduction and Valence Band Profile

With GW parameters

Conduction and Valence Band Profile
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pleiflofiooorn 2NNE! Conclusion
10" | Tunneling current | Thermionic
dominated current dominated Gate Bilayer Graphene and Monolayer MoS2 are studied using Tight
4—§—:=_.! 4;: »>MoS2 ribbons have 3 Channel Binding model.
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