2012 Spring Meeting
m
M R s May 14 — 18

Strasbourg, France

PROGRAMME
CONFERENCE SYMPOSIA

MATERIALS FOR ENERGY

A Advanced Silicon Materials Research for Electronic and Photovoltaic Applications 111

Thin Film Chalcogenide Photovoltaic Materials

Solid State lonics: Mass and Charge Transport across and along Interfaces of Functional Materials
Unconventional Thermoelectrics: from new materials to energy conversion devices

Actinide compounds and properties

Solid proton conductors (In honor of Prof. G. Alberti)

10/ ORGANIC / POLYMERIC MATERIALS
Functional Biomaterials
Organic and Hybrid Materials for Flexible Electronics: Properties and Applications
Biclogical applications for organic electronic devices
DMA Directed Programmable Self-assembly of Nanoparticles into Meta Materials for energy and other applications
Surface modifications of carbon-related materials 1l

ATERIALS FOR ELECTRONIC / PHOTONIC / PLASMONIC
Movel Functional Materials and Nanostructures for innovative non-volatile memory devices
More than Moore: Novel materials approaches for functionalized Silicon based Microelectronics
Control of light at the nanoscale: materials, techniques and applications
Applied Nanoplazmonics: Nanoplasmonic Functional Materials and Devices

ADVANCED MATERIALS AND NANO MATERIALS

Advanced Hybrid Materials |1: design and applications

MNovel materials and fabrication methods for new emerging devices

Science and technology of nanotubes, graphene and 2D layered materials

Novel materials for hetereogeneous catalysis

Physics and Applications of Novel gain materials based on Nitrogen and Bismuth Containing II-V Compounds
Carbon- or Nitrogen-Containing Nanostructured Thin Films

ETHODS AND ANALYSIS

Laser materials processing for micro and nano applications

Current Trends in Optical and X-Ray Metrology of Advanced Materials for Nanoscale Devices Il
Quantitative Microscopy of Energy Materials

Advanced materials and characterization technigues for solar cells

OZgl_g AT Iom NTmoom

—()(Eﬁg CcC=HwmDOTD




EMRS - Strasbourg Page 13 of 23

16:00

16:00

Affiliations : 1Insttute of Matenais Sgence, NCSR DEMOKRITOS, GR-13310
Athens, Greece; 2ZPSE Division, KAUST, Thuwal 23955-6900, Ssudl Amabis
Resume : Forming = good Gafdielectric interface is important to improve
the electron mobifity of Ge-metal-oxide—semiconductor fisld-affect

transistor. A thin yitrium germanate layer can improve the intesfacial
properties of Ge/GeD2. We employ electronic structure calculations to
investigate the effect of oxygen vacancies in yttrium-doped Ge02 and the
yirium gesmanates Y2G2207 and ¥2Ge05. calculated densities of
states indicate that dangling bonds i'from the vacandies) intreduce in-gap
states, but the system remains insulatging.
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Improved slectrical properties of atomic layer deposited multilayer gate
dielectrics in different for Germanium MOS5 devices
Authors : a) Ming-Ho Lin, a) Chih-Chizc Chen, a) Chun-Kai Lan, 2] Jyun-¥i Wu, b}
Che-Hao Chang
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Resume : In the Fteratures, it shows that the rare sarth oxides have strong
reaction with Germanium (Ge} substrate, which results to the taneous
formation of stable interfacial layer. In addition, we know 'I:hatmer energy
band gap (Eg) ~B.8 eV of Al203 and farger & value ~60 of THO2 are good
characteristics in high-x gate oxide used for metl-oxide-semiconductor

{MOS) devices. In this artide, La203-A1203-Ti02 high-k multlayer gate
dielectrics were successfully grown on p-tEﬂ! Ga (100) substrate by remote
plasma atomic &yer deposition [RPALD). Electnical properties of the films,
induding C-V and I-V relations, were measured by Kesthley 4200, It shows
many digferent electrical characteristics, induding C-V behavior, leaka

current density, and interface-state density between the devices which the
stacking films are in different arangement. Among them, the intermediate
Layer and the contact layer with substrate are the most important issues for
device characterstics. Appropriate high-k ouide can effectively improve the
performance of the device and take advantage of the eadh saddng film.
Furthermore we also investigate the physical properties of the films by X-ray
Photoelectren Speciroscopy (XPS), auger electron 5 {AES) and
transmission efectron mecroscopy (TEM) to realize the mechanism of

multilayer gate dielecrics for Ge MOS devices.
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Controlling the properties of layered self-organized Ge clusters in a silica
matrix

Authors : 5, R, C. Pintoi, M. Roldan2, Maja Buljan3, 5. Barnsworf4, A. Chahboun’,
N.P. Barradash, E. Alvess, 5 LMoling? M. Varela?, 5.1, Permyoook?, M. M.D,
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& University of Lisbon, Physics Department and ICEMS, 1749-016 Lishas,
Portugal; 70ak Ridge National Laboratory, Oak Ridge TN 37831 USA.
Resume : Si and Ge nanaug-slﬂs {NCs) embedded in a dielectric matro:,
such 2s 5i02, have stracted great interest for many relevant technological
applications, There are many studies about Ge NCs embedded in 2 sngle 815
layer of Si02 [1]. However, there are only a few published results about Ge -
NCs embedded in Si02 multlayers [2]. Using a mulblayered superlattice
approach one can achieve a higher density and more uniform size and
spatial distributions of NCs, which is very important for the collective
behavior effects, In this work we investigate the structural properties of Ge
gquantum dot (QD) lattices formed in amorphous silice matrix by magnetron
uttering deposition of [Ge+5:02 /502 multlayers. We demonstrate the

encies of QD shape, size, separation and spatial anangement on Ge-
rich [Ge+5i02) layer thidkness. We show that the formed QDs are elongated
perpendicular to muttilayer surface (vertical direction). The vertical size
of the QD= and their separation in the vertical direction can be tuned by
changing the Ge-rich layer. The mean values of the QDs lateral size and
l:h:%ater:ll separation are not affected by the thidmess of the Ge-rich
fayer. However, the thickness of Ge-rich layer sgnificantdy affects the

ity in QO crdering. In addition, we invest the dependence of the
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S and Ge nanocrystals :N&:} ambedded in dislectric matrios, a8 Si0, have sttracted & great interest far many relevant technologics! spplcations. Thess

Bre many aludes sbaut Ge mﬁdddmaslng\ehwd'slﬂ,[l] Howaver, thene are anly few published recults sbout Ge NCs embedded | S0, multilsyers
[23. Lbngtmlmawdsupaﬂmmmmm achieve & higher deéndity and rmore uniformn size and spatial destributione of NC2, which = very Impartant
for the colledtive bebavior effecs

Inﬂumrkuemuplzmcmm roperties ufGnmmmmdm{QD} lattices In amorphous sfica matrix, prepamed by low-tempenature magnetron
Sputtering deposition of (Ge+SI0;1/500, multisyers. We demonsirate the dependencies of (D shepe, sive, separation and amanpement type on the Ge-rich
[Ge+Si0,] layer thickness. The size of the Qs snd ther separstion slang the growth directian can be tuaed by changing the Ge-rich layer thickness. The average
uﬂlmdl}mﬁﬂ-&lnlﬂulﬁltﬁnnﬂ&ﬁhﬂrﬂmmmmawwmmmdhwm.mmmwu&—dm layer
significently affects the QD orderdng. In addition, we investgats the dependence of the multileyer average stomic composition snd QD crystaline gualty on the
depasition paramebers, which are impartant for future device spplications [3].

TABLE! Layer thickness of the mubdayers, controlied by the deposiion time. Dot 3 The thicknesses of the layers ard their abomic compostion were detprmined by BES

parameters found from GISAYS analysis mmmmmmmmnmmmwmmu
of the ayer thicknesses wath the deposition time. HAADF mage shaws the distribution of
Layer idmess- narapartides and the formation of well-cefinad layers.
Sample Dkt parameleis-EISAES [nm]
e
e
S, ¢ Ge  SH, o R, a, [
A e | b=t 15483 1.320F 60205 T3x0.1
a 5&d Bxi 14203 17202 53305 93304
= b=l b 1.3x83 FE=0d4 54207 1353032
o Thi Bzl 16405 J5=09% 70400 14.520.2
]
-mmnlmﬂﬂumﬂhﬂ! ﬂ-nm:mmuﬂh&u nﬂ""&m"""
clusters wene studied by the GISANS tochnique. The stong intensity peaks
imdicate the formation of a well-ordessd structure of Ge dushers. The Ge disters
are

n{m-u- "I:m L

Cancentration of different elements (5, O and
Ga} in funchion of the depth for multilyers
samplbes with different thickresses .

Low Mag HBADE image (ajand
HAADF imaga for mamgle O {b)

= [ncreasing the Ge-rich layer thickness the sef amembly machanism works less
effidenithy. This & due to the moresce of the surface roughness with the miorasce of the
QO vertical radics.

GISAXNS maps of mutilayer samples deposited under different condtions
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The Q0 werbl radius and the

of the interface of the
I3+ 54 layers is cgnificantly
higher for film DU For the case of
seif-assembled growth i thinoar
layers (fim A) the saf-aszembhy
mechansm causes improvement of
bath in-plane ard vertical

ordening,
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mpEndeEnce :fqm.rmmnmhmqulﬁ 0 radius [b) and QO disorder STEM images of films A (a} and D (B}
c) on the Ge+510, layer thickness, obtained using the paracrystal model.
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{1% W, K. Chal, -ltﬂ.,m oy snmugs:éj[iz“ z]nmﬂ. and vertical distances) through the depasition conditions.

[3]5.R. C Pieeo, ot ad, 1. Appl, Phys. 111, 074316 [3012)
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# The size of the QDs along the growth direction gets larger by increasing
i e s the Ge+5i0), layer thickness, since the Si0, layer acrs as physical barrier
mmwm-lﬂ-mﬂh-kmﬂ_hmm h',"sh:lppirbg the Gel diffusion.
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