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Main thematics

General objectives

 Growth of controlled structures for device purposes

frequency, low power applications and advanced devices: * Understanding growth mechanisms |
* 1lI- V semiconductors : 2D heterostructures and nanostructures * Development of new processes or material heterostructures

* 2D materials : graphene epitaxy on SiC and metals — hBN epitaxy - for advanced devices

Transition Metal Dichalcogenides (TMDC) * [n-depth physical and chemical characterization of grown
* QOrganic-inorganic composite nanomaterials materials

Elaboration and characterization of (nano)materials for high

[11-V semiconductor epitaxy for advanced electronic devices

Epitaxy of InAs/AlGaSb heterostructures for Tunnel FET Selective area Molecular Beam Epitaxy for InAs Nanowire MOSFET On-going studies and outlook...
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. . . . . . (Coll. Physics Group, Debye Institute of Nanomaterials Science, LPCO)
Band offset + Strain relaxation engineering + vertical processing

30

o (a) ] ~oof (b) o
‘TE ] g 'TE
% 20 Vgg=2Vto 0.5V 3'300_ Vgs=2V1o 0.5V % 10° " OOO0O00 00
= sepsay o P Selective area growth of InAs/GaSb 9000000000000
g I g 200} S 10 . \ )‘ )vj\‘;)‘))))\; ))wws)/;\ )\. ¢ %‘
3 10} O 3 In-plane InAs NW MOSFET without dry 560000000000300 E
p I = p 3 . D0 0000000000000 C =
g 5f . -(b) g 124 etChIng nor transfer \D.nﬁ )) )J)'\ ;)4;';}3'}53305)._,\\)w"nw E’,
[(a) . ) ; 0 : : . 3 Sa)r,;.)q)-{)«jl:c.‘o‘)))w‘Jj').) ) \ ' o -
%5 04 03 0.2 0.1 00 00 01 02 03 04 05 105 it i, | Bottom-up sub-30 nm gate length MOSFET VS P T 0 0 0 O G
Drain Voltage Vpg (V) Drain Voltage Vpg (V)  Gate VotaceVraa (V) 8 e ' :
A YoiRsYesiY) T el o Nanotechnology 27, 505301 (2016) Top-down: Bottom-up:
First vertical AlGaSb/InAs TFET on GaAs , — e e e N anotechnology #/, i Post el al, Nanotechnology i
/ IEEE J. Electron Devices Soc. 5, 53 (2017) Selective area growth of raised source and drain J. Cryst. Growth 477, 45 (2017) nanoE)eGrfoAr\at(lfvr\w/ of an (2019), to be published Select|ye are; ger\fEVt,h of InkGaAs
Record lyy > 430 pA.um-1 contacts using HSQ dummy gate Nanotechnology 30, 035301 (2019) NGaAs using a aielectric mas

Epitaxy of 2D materials

MBE growth of Graphene Graphene growth by CVD on metal On-going studies and outlook...
(Coll. Synchrotron Soleil) )

(Coll. CarbonTeam)
* Graphene on SiC generally obtained by graphitization

* Growth of graphene by chemical vapor deposition on metals is a rather robust process, but requires Graphene/ hBN heterostructures
Mastered process on Si face SiC face but not on the most promising C face !

*Goal : High quality large area hBN layer

transfer on other (insulating) substrates
m * Molecular beam epitaxy of graphene on SiC C face using a C source

* Angle-Resolved PhotoEmission Spectroscopic (ARPES) studies of the electronic structure of epitaxial graphene * Optimisation of the CVD growth, towards monolayer graphene
* Development of the wet transfer process

*Molecular Beam Epitaxy
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*Context :

Development of Si-assisted
MBE of graphene to increase
the growth temperature
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Graphene *Goal : large scale growth of

=> High-quality monolayer graphene transferred on monolayer

o Top layer many substrates (Si, Au, glass, SiC, kapton, Si array on glass
® Bottom layer nanorod array...) : -
Phys. Rev. B 92, 035105 (2015] IFNRSEST'U\;EL *New MBE reactor (scheduled installation in Fall 2019)
0=17.9° Sci. Rep. 6, 27261 (2016) Deokar et al. Carbon 89, 82 (2015) \ Khadir et al. ACS Phot. 4, 3130 (2017) Y *UHV coupling with a 11l-V MBE reactor and an ESCA system

Polymer-derived carbon materials

Polymer-derived carbon materials for THz wave absorption Proof-of-concept: Terahertz micro-bolometer On-going studies and outlook...
(Coll. THz Photonics Group) High temperature thermoelectric materials
(Coll. UDSMM)
* Limited number of efficient and tunable THz absorbers
Incorporation of metal particles to increase the electrical conductivity and
. ) ) ) ) . _ Seebeck coefficient of polymer derived carbon materials
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