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The Institute of Electronic Materials Technology develops advanced innovative production technologies of materials 
characterized by a perfect crystallographic structure and excellent properties, as well as components based on these 
materials. The scope of R&D activities carried out covers the following areas: 
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• graphene; 
• topological insulators; 
• materials for spintronics;
• self-organising materials;
• photonic crystals, including plasmonic materials

and metamaterials.
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• wide gap semiconductors, including silicon carbide 
for GaN HEMT transistors;

• semiconductor-doped glass optical fibres
for photovoltaics;
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• silicon monocrystals (standard Si wafers and Si wafers 
with special properties); 

• porous silicon; 
• silicon foils; 
• epitaxial layers on silicon;
• SiC wafers and SiC epitaxial layers;
• nanopowders and polymer-based powders, pastes

and inks for printed electronics;
• photosensitive pastes;
• piezoelectric crystals; 
• ceramic-metal composites; 
• super-pure metals.
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• SiC wafers and SiC epitaxial layers; 
• glass-ceramic seals for fuel cells;
• thermoelectric materials; 
• inert matrices for a safe storage of radioactive waste;
• electrode materials for lithium ion batteries; 
• ceramic-metal composites and FGMs. 
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• materials for 111-V based semiconductor lasers (obtained
using GaAsP, lnGaP, AIGaAs, GaAs, GaSb and lnP ),
wafers, epitaxial structures;

• GaN-based epitaxial structures;
• materials for solid state lasers, produced using

strontium-calcium niobate; 
• infrared photodetectors and UV photodetectors; 
• oxide crystals for lasers, passive Q modulators, 

scintillators, electro-optical and piezoelectric devices,
substrates for superconducting HTSc layers;

• glass and ceramics with carefully designed spectral 
characteristics, including transparent ceramics; 

• diffractive optical elements and microlenses; 
• nanostructured thin layers;
• luminescent nanopowders and nanocrystals; 
• optical fibres and waveguides, including active 

and photonic fibres.

ITME has elaborated a great number of innovative 
electronic components based on the manufactured 
materials, for instance: 

• optical fibres (active and photonic), filters, diffractive
lenses, two-dimensional photonic microstructures;

• passive elements on membranes (sensors); 
• filters, resonators, sensors and actuators based on 

surface acoustic waves;
• semiconductor devices (lasers, transistors,

photodetectors, Schottky diodes); 
• solid state lasers and microlasers. 

The manufacture of state of the art components is 
possible at ITME due to high-tech equipment 
enabling: 

• design and manufacture of masks;
• deposition of dielectric thin films (SiO,, Si,N, , AIN);
• multilayer metallization;
• use of lithography: contact printing using deep UV, 

electron beam pattern generation; 
• application of various etching techniques, including 

reactive ion etching and controlled sidewall etching. 

• • v.,. oc,• •• "'· ""' '"••I m�., · • 11• • · · • 111v1· ••�-"' • 

The characterization of materials is performed at ITME by the following methods: 

• standard chemical analysis and spectral instrumental
methods (flame atomie emission spectrometry, atomie
absorption spectroscopy, ultraviolet to far-infrared
spectroscopy); 

• Mossbauer spectroscopy (conventional, conversion 
electron method, X radiation method and unique 
"Mossbauer" method developed at ITME); 

• X-ray powder diffraction using the Rietveld method, High 
Resolution X-ray diffraction, X-ray reflectometry and 
X-ray diffraction topography; 
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• scanning electron microscopy and a method based on 
synchrotron radiation; 
• electron paramagnetic resonance;
• atomie force microscopy; 
• standard thermal methods (high-temperature
microscopy, thermogravimetry, differentia!thermal 
analysis, dilatometry, etc.) and X-ray methods;

• mechanical methods (testing resistance, friction,
hardness, etc.); 

• optical methods (microscopy, absorption, reflectometry). 
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ITME tests optoelectronic, microelectronic and piezoelectric devices, using special techniques enabling 
the characterization of components, including: 

• 1-V and C-V measurements; 
• deep level transient spectroscopy; 
• impedance measurements and the measurements of 

scattering matrix elements up to the frequency of 20 Ghz; 

• noise measurements; 
• analysis of operational parametres of lasers and 

photodetectors.
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contents         Fabrication of computer generated holograms using  
        hot embossing nano imprint lithography

The article presents the investigation to develop a technology for fabri-
cating  micro-and nanostructures of a high dimensional precision using 
the processes of Hot Embossing Nano Imprint Lithography. The rese-
arch was carried out for three thermoplastic polymers, i.e. poly(methyl 
methacrylate), olefin copolymer and polycarbonate in order. The pro-
cess parameters and pattern correction coefficients for shrinkage com-
pensation have been determined. The accuracy better than 1.25 x 10-3 %
has been reached for the pattern replicated onto olefin copolymer substrates.

         covering glass microspheres with Al2o3 or Aln 
         by low-temperature atomic layer deposition

Thin layers of Al2O3 and AlN were deposited on the surface of borosilicate 
glass microspheres in an ALD reactor at 50 and 150°C, respectively. They 
were imaged by SEM microscopy. X-ray EDS spectroscopy was used to 
assess chemical composition but it was also the basis for a thickness deter-
mination method. Al2O3 layers between 20 and 100 nm were obtained, with 
a constant growth rate of 1.2 Å per deposition cycle. AlN formed continuous 
but always very thin films on the spheres, generally 5 to 10 nm, even if it was 
growing much thicker on control glass slides, at 0.8 Å per cycle.

         Fabrication of ceramic porous structures using 
         the freeze-casting method

In this paper we describe the construction of an apparatus for a method of uni-
directional freeze-casting of ceramic suspensions. The cooling system is based 
on a cascade system with Peltier modules. The compositions of the suspen-
sions were elaborated in two different systems of the superplasticizer (disper-
sing agent)/binder additives. Applying the freeze-casting method, zirconium 
dioxide powder (stabilized with 3% at. of yttrium oxide) was used to fabricate 
the ceramic matrices, which were then vacuum-infiltrated with a commercially 
available epoxy resin EpoFix (Struers). SEM microphotographs showed that 
the porous ceramic materials of a layered structure had been obtained. These 
layers were arranged into domains of different orientations in relation to each 
other, while in the domains the layers were arranged in parallel to each other.  
A mechanism of the processes occurring during freezing the ceramic suspen-
sions was described on the basis of the SEM images of the cross-sections of 
the produced samples. We observed the key-effect of the additives (super-
plasticizer, binder) on the microstructure of the samples. That influence can 
be explained by a change in the freezing mechanism or a change in the ice 
crystal structure in a system containing those additives.
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I. submission rules
1. Only the manuscripts not published previously can be
accepted. The author of the paper or the person submit-
ting the manuscript of a multi-author work on behalf of all
co-authors are required to declare that the work has not
been published previously. If the test results contained in
the manuscript have been presented earlier at a scientific
conference or a symposium, the information on this fact
should be given at the end of article containing the name,
place and date of the conference. At the end of the article the
authors should also provide the information on the sources
of a financial support of the work, the contribution of scientific
and research institutions, associations and other entities.
2. The manuscripts both in Polish and in English can be
submitted. Due to introducing all the articles printed in Elec-
tronic Materials to the Internet , the author should make a
statement on the copyright transfer of the author's economic
rights to the Publisher.
3. Concerned about the reliability of the scientific work and the 
development of an ethical attitude of a researcher, a procedure 
has been introduced in order to prevent any cases of scienti-
fic dishonesty and unethical attitudes, defined as ghostwriting
and guest authorship (honorary authorship):

- ghostwriting occurs when someone has made a sub-
stantial contribution to the publication without revealing his
participation as one of the authors or without mentioning
his role in the acknowledgments in the publication;
- guest authorship occurs when although the contribution
of a given person is negligible or it has not taken place
at all, he or she is an author/co-author of the publication.
The Editors require that the authors disclose the contri-

butions of the individual authors in the preparation of a multi-
-author work, giving their affiliations and the information on
their participation in the creative process, i.e. the information
on the authors of the work’s idea, assumptions, methods,
etc. that have been utilized during the article preparation.
The main responsibility for this information is borne by the
author submitting the manuscript.
4. The Editors are obliged to keep the documentation of any
forms of the scientific dishonesty, especially the violation of
the ethical rules that are obligatory in science. All discovered
cases of ghostwriting and “guest authorship” will be disclo-
sed by the Editors, including the notification of the relevant
entities, such as the institutions employing the authors,
scientific societies, associations of scientific editors, etc.

II. Procedure of articles review
and approval for print

1. The author’s materials directed for print in "Electronic
Materials" are subjected to evaluation by the independent
reviewers and the members of the Editorial Board.
2. The reviewers are suggested by the thematic editors –
the members of the Editorial Board, responsible for a given
subject field.
3. At least two independent reviewers from outside the re-
search institution affiliated by the author of the publication
are called for the evaluation of each publication.
4. In case of a publication in a foreign language, at least one
reviewer is called, affiliated in a foreign institution with the
seat in a country other than that of the origin of the author
of the manuscript.
5. The author or authors of the manuscript and the reviewers
do not know their identities (the so-called "double-blind
review process").
6. A review is in written form and contains a clear conclusion
of the reviewer concerning the article acceptance for the
publication (without corrections or with necessary amend-
ments to be made by the author) or its rejection.
7. The criteria for the article acceptance or rejection and
a possible review form are disclosed to the public on the
website of Electronic Materials.
8. The names of the reviewers of the individual publications
or the editions are not disclosed. Once a year, in the last
issue of "Electronic Materials", a list of the cooperating
reviewers will be made public.
9. The Editors of Electronic Materials may edit the material
obtained, shorten or supplement it (after an agreement with
the author), or not qualify it for the publication.
10. The Editor-in-chief refuses to publish the authors’ ma-
terials in the following cases:

- the contents of the manuscript are illicit,
- any signs of the scientific dishonesty, and especially
ghostwriting and guest authorship, will be found out,
- the work has not received a positive final evaluation
from the reviewers and the thematic editor.

11. The Editor-in-chief may refuse to publish the article if:
- the topic of the work is not in line with the subject field
of Electronic Materials,
- the manuscript exceeds the acceptable volume and the
author does not agree to shorten the article,
- the author refuses to make any necessary amendments
proposed by the reviewer and the Editorial Board,
- the text or the illustrations provided by the author do
not meet the technical requirements.
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