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CVD-graphene

ISTITUTO ITALIANG

A

DITECNOLOGIA
a) Devicedesignq% . ;10- D
qub TS e e 8fjs g
5 o s o £ 8f
25 25 gk sk 8/l T sl
ZE %/4?9 ,527‘;,: % =
2& 5% 9% oL 25 o af
%S 8fls 2,0 hBN c
m H
b) Cr seed deposition E‘ o >
< 1400 1600 1800 2000 2200 2400 2600 2800
Raman shift [1/cm)
. —
& = =
L4 0.005 + Conductivity -
g ——Fit holes
¢) Growth = 0.004 1 Fit electrons |
&
0.003 _
@
©
0.002 - _
0.001 i
u, ~20300cm’/Vs
0.000 - u ~11700cm*/Vs _

15 -10 -05 00 05 10 15 20
n (x10"2 cm™)

V. Miseikis et al., 2D Mater. 2 (2015) 014006 V. Miseikis et al., 2D Mater. 4 (2017) 021004



) :

2D Materials

LETTER =

High-quality electrical transport using scalable CVD %

graphene S
[=]

Sergio Pezzini28{2), Vaidotas Migeikis!2 (1), Simona Pace!2 (I5), Francesco Rossella® (2, :4:1.
=5

Kenji Watanabe® (), Takashi Taniguchi® and Camilla Coletti’-
Published 17 August 2020 - © 2020 The Author(s). Published by IOP Publishing Ltd
2D Materials, Volume 7, Number 4

f
. >
2D Materials %
(&)
w
=
LETTER « OPEN ACCESS §.

Fractional quantum Hall effect in CVD-grown graphene

M Schmitz'2 (=), T Ouaj1'2, Z Winter"2, K Rubi® (=), K Watanabe? (), T Taniguchis, U Zeitler3,

B Beschoten' (2) and C Stampfer'?
Published 10 September 2020 » © 2020 The Author(s). Published by IOP Publishing Ltd

2D Materials, Volume 7, Number 4

0.0

High quality CVD-graphene 1

t

ISTITUTO ITALIANG
DITECNOLOGIA

=01 phonon-limited
——D2  moadel [5]
. S ——
'l 1 'l
-1 1] 1
n{10"% em?)
42K
— )1 h {8
b — 2 &
—D3
size-limited
- model [33] g
------ W=25um i
"""" W=2um ,:S
------ W=3um fR

1 10
[} (10 cm?)

n (102 cm?)

GRAPHENE




GRAPHENE

Scalable hBN sources It
S SR
natre A NANO . .o

Wafer-Scale and Wrinkle-Free Epitaxial Growth of Single-Orientated
Multilayer Hexagonal Boron Nitride on Sapphire

ARTICLE

Received 10 Jun 2015 | Accepted 17 Sep 2015 | Published 28 Oct 2015 DOI: 10.1038/ncomms9662 OPEN

A-Rang Jang,"** Seokmo Hong," Chohee Hyun, Seong In Yoon,” Gwangwoo Kim,* Hu Young Jeon%

. . fi.v Ih#
- Tae ]oo Shin,* Sung O. Park,” Kester Wong,” San Kwak, "Y' Noejung Park, " Kwangnam Yu,
Sy nt h esIs Of Ia rge darea mu |t| | d ye r h €Xd go na I bo ron Eunjip Choi,” Arteri Mlshchen_ko, Freddlg.WJthe%s,Xu Kostya S. Novojselgv,’ Hyunseobngm w TS

nitride for high material performance and Hyeon Suk Shin*"**

Soo Min Kim"2, Allen Hsu?, Min Ho Park®, Sang Hoon Chae®®, Seok Joon Yun*®, Joo Song Lee!,
Dae-Hyun Cho®, Wenjing Fang?, Changgu Lee’€, Tomas Palacios?, Mildred Dresselhaus®®, Ki Kang Kim'?,
Young Hee Lee?5 & Jing Kong?

2D-band

= ‘@ @ Synthesis and Characterization of

j
5
o

l I~ &5 Hexagonal Boron Nitride Film as a

(,mcwu [Veo=+ 100V] 1 |[Ves=+100V]

e ——A..—4 Dielectric Layer for Graphene Devices

[Veg==100V] [Veg==100V]
PR L =g -5
1200 1p00: 200, | 2800 -5 00 05 -05 00 05 KjKangKim,"* Allen Hsu," Xiaoting Jia,’ Soo Min Kim," Yumeng Shi,” Mildred Dresselhaus,™*
Raman shift cm™) Vos (V) Vos(V) PR : 1%
¢ Tomas Palacios,” and ling Kong™
c d
. 25000 T 4 scassio, 0—-24,000 2 V-1 571 1xE-5 | — MeSsSi0, Vs =05V
® SCG/Hh-BN/SIO, == MoS/h-BN/SiO,

20,000 p~42cm® Vs

15,000
p~10em’v's™
10,000

)
L]
L]
. 1xE-11
5,000 ‘ » A

o
eeA A, .
L]

€ P

1o (em? V1 s7)

— SCG/SIO,

It is possible to improve the
SIS, U SFpRAjBeees graphene electrical characteristics,
using scalable hBN, but we are still
not in pair with exfoliated hBN
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PVD - IBAD hBN growth

e hBN thickness between 10
and 20 nm

e Either hBN with basal plane
orientation perpendicular and
arallel to the substrate have
een studied

 Sample growth with Boron
and B,C as solid precursor has
been tested

* Graphene has been
successfully transferred on
hBN growth from Boron and
B,C precursors, and planar
orientation either parallel and
orthogonal to the substrate
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Graphene transfer on hBN:
device fabrication R

GRAPHENE
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Graphene on hBN:

k> electrical characterization ;-
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Exfoliated hBN as dielectric It
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Conclusion and turther
) perspective S
* IBAD grown hBN presents roughness in pair with the growth
substrate

* High quality scalable single crystal graphene has been successfully
transferred on scalable hBN

* The scalable graphene/hBN stack has been characterized via
AFM, Raman spectroscopy and electrically

* Doping of graphene on hBN is comparable with that measured on
SiO,/Si substrates

 Raman indicate strain reduction for graphene on hBN

* RT mobility of grapheme/hBN is ~10 000 cm?/Vs, a factor 1.5
higher than those measured on SiO,/Si substrate

* RT mobility of 15 000 cm?2/Vs has been measured implementing
an exfoliated hBN top gate.
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