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TRESZCZENIA
ARTYKULOW

Wazrost polity i423lm(£1 dnetoda TSSG
ME 43, 2, 2015, s. 4

W tej pracy przedstawiono metode wzrostu weglika krzemu
politypu 3C. Jako zarodki postuzyly monokrystaliczne plytki
weglika krzemu o politypach heksagonalnych 4H-SiC oraz
6H-SiC. Zbadano wzrost na ptaszczyznach o orientacji (0001)
oraz (000-1). Okreslony zostal zakres temperatur, pozwalajacy
na otrzymanie struktur o wysokiej jednorodnos$ci politypowej,
ktéra zostata potwierdzona analiza fazowa otrzymanego mate-
rialu oraz pomiarami widma Ramana.

Doboér parametréw procesu termicznego rozkladu
prekursora nanoproszku srebra w celu uzyskania
optymalnej struktury krystalitow srebra

ME 43, 2, 2015, s. 12
W artykule skupiono uwagg¢ na wyjasnieniu zaleznosci
pomiedzy odpowiednim stosunkiem wagowym fazy organicz-
nej, a pozyskang iloscia nanoproszku srebra podczas procesu
termicznego rozktadu prekursora. Okreslono prawidlowy dla
tej metody ubytek masy, optymalng temperature i czas wygrze-
wania prekursora. Przedstawiono rozktad uziarnienia badanych
nanoproszkow srebra wzgledem procentowego ubytku ich masy

podczas termicznego rozktadu prekursora.

Analiza odksztalcen sieci krystalicznej
w sasiedztwie dyslokacji
ME 43, 2, 2015, s. 18

W pracy opisano procedury symulacji Monte Carlo pro-
cesu rozpraszania wstecznego w krysztatach zawierajacych
dyslokacje. Sigmoidalny ksztatt ugi¢tych rzedow (plaszczyzn)
atomowych mozna przyblizy¢ funkcja arctan, co stanowi model
dystors;ji sieci krystalicznej w poblizu potplaszczyzny dyslokacji
krawedziowej. Badania strukturalne krysztatow AlGaN i SrTi03
za pomocg HRTEM pozwolily wyznaczy¢ parametry geome-
tryczne zaburzen sieci krystalicznej w sasiedztwie dyslokacji
(kat ugigcia w punkcie przegigcia funkcji arctan oraz odlegtosc
migdzy jej asymptotami). Zalezno$¢ kazdego z tych parametrow
od odlegtosci od krawedzi dyslokacji mozna przyblizy¢ funkcja
eksponencjalnego zaniku i wyznaczy¢ wspotczynniki tej funkcji.
Dane te zostaly wykorzystane w symulacjach Monte Carlo widm
rozpraszania wstecznego AlGaN oraz SrTi03 i pozwolity na
ilosciowg parametryzacj¢ rozktadu dyslokacji w defektowanych
krysztatach.

THE ARTICLES
ABSTRACTS

' Solution growth of 3C-SiC by TSSG method

ME 43, 2, 2015, p. 4
In this paper, solution growth of 3C-SiC was demonstrated.
Monocrystalline 4H-SiC and 6H-SiC wafers were used as seeds.
Growth was observed on (0001) and (000-1) planes. The tem-
perature range enabling the fabrication of 3C-SiC structures of
high polytypic homogeneity was determined and 3C-SiC growth
was confirmed by XRD and Raman spectroscopy.

Selection of parameters used in thermal reduction
process of nanosilver powder precursor aimed
at obtaining optimal structure of silver crystallites
ME 43, 2, 2015, p. 12
The present article is concentrated on explaining the rela-
tionship between the appropriate mass ratio ofthe organic phase
and the amound of nanosilver powder produced in a thermal
precursor reduction process. Optimal weight loss, temperature
range and duration of the process were determined. Finally,
distribution of nanosilver particles in the examined silver nano-
powders in relation to their proportional weight loss throughout
the process was described.

Analysis of crystal lattice deformations in the vicinity
of dislocations

ME 43, 2, 2015, 7. 18

A procedure of Monte Carlo simulation of a backscattering
process in crystals containing dislocations was described in
this publication. Sigmoidally bent atomic rows (planes) can be
approximated by an arctan function being a model of the lattice
distortion in the vicinity of a dislocation. HRTEM analysis of
AlGaN and SrTi03crystals allowed determination ofthe geome-
trical parameters of crystalline structure distortion in the vicinity
of a dislocation (a bending angle at the inflexion point of the
arctan function as well as the distance between its asymptotes).
A dependence of each ofthese parameters on the distance from
a dislocation edge can be approximated by an exponential decay
function. The parameters ofthis function can be calculated from
the experimental data. The parameters obtained were used in
Monte Carlo simulation of'the backscattering process in AlGaN
and SrTi03 and enabled quantitative determination of'the depth
distribution of dislocations in defected crystals.
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Tytut projektu:
Wsparcie ochrony praw wlasnosci przemystowej
dla wynalazku w zakresie technologii monokrystalizacji
dtugich krysztatéw weglika krzemu

Autorzy: Emil Tymicki, Krzysztof Grasza, Katarzyna Racka-Szmidt

Celem Projektu jest uzyskanie ochrony prawnej dla wynalazku w zakresie technologii monokry-
stalizacji krysztatéw SiC na terenie Rzeczypospolitej Polskiej i wybranych panstw Unii Europejskiej.
Projekt pokryt w 100% koszty zwigzane z przygotowaniem i ztozeniem zgtoszen patentowych do
Urzedu Patentowego Rzeczypospolitej Polskiej (UPRP) oraz do Europejskiego Urzedu Patento-
wego (EPO).

Wynalazek dotyczy technologii otrzymywania monokrysztatow SiC z fazy gazowej. Opracowa-
na metoda wzrostu dtugich krysztatéw zwieksza wydajnos$é procesu i pozwala obnizy¢ ich jednost-
kowy koszt wytworzenia. Monokrystaliczny weglik krzemu ze wzgledu na swoje wiasciwosci, takie
jak: szeroka przerwa energetyczna, wysokie przewodnictwo cieplne, wysokie napiecie przebicia
pola elektrycznego jest doskonatym materiatem do budowy urzgdzen wysokich mocy, takich jak dio-
dy Schottky’ego itranzystory. Zastosowanie w energetyce elementéw wysokiej mocy wykonanych
z SiC pozwoli obnizy¢ straty wynikajgce z przesytu i dystrybucji energii elektrycznej. Zastgpienie
w swiatowej energetyce konwencjonalnej elektroniki opartej na krzemie elektronikg opartg na
SiC pozwolitoby zaoszczedzi¢ 184 TWh energii, co stanowi rownowartos¢ okoto 50 reaktoréw
jadrowych. SiC jest réwniez obiecujgcym materiatem do konstrukciji przyrzgdoéw wysokich czesto-
tliwosci, diod swiecacych oraz ztozonych uktadéw i systemoéw, mogacych pracowac w wysokich
temperaturach i niekorzystnych warunkach srodowiskowych. Przyrzady te mogg mie¢ zastosowanie
w przemysle motoryzacyjnym, optoelektronicznym, lotniczym i kosmicznym.

Zapewnienie ochrony prawnej dla tego wynalazku pozwoli na dalszy rozwéj technologii wy-
twarzania jednych z najbardziej perspektywicznych krysztatow stosowanych do produkgcji elektro-
nicznych przyrzadéw wysokiej mocy.

Nazwa beneficjenta: Instytut Technologii Materiatéw Elektronicznych

Wartos¢ projektu: 156 000 PLN
Udziat Unii Europejskiej: 132 600 0 PLN
ITdea Okres realizacji 01.07.2013 r. - 30.09.2015 .
NF umowy: UDA-POIG.01.03.02-00-042/12-02

PROJEKT WSPOLFINANSOWANY PRZEZ UNIE EUROPEJSKA
Z EUROPEJSKIEGO FUNDUSZU ROZWOJU REGIONALNEGO
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Dziatanie 2.3. Inwestycje zwiazane z rozwojem infrastruktury informatycznej nauki

DOTACJE NA INNOWACJE

Tytul Projektu: REPOZYTORIUM CYFROWE INSTYTUTOW NAUKOWYCH

Biblioteka Instytutu Technologii Materiatéw Elektro-
nicznych brata udzial w budowie Repozytorium Cyfro-
wego Instytutow Naukowych. Projekt realizowany byt w
okresie od marca 2010 do wrzesnia 2014 i finansowany
ze $rodkoéw Programu Operacyjnego Innowacyjna Go-
spodarka O$ priorytetowa 2.° Inwestycje zwigzane z
rozwojem infrastruktury informatycznej nauki w ramach
poddzialania 2.3.2 Projekty w zakresie rozwoju zasobow
informacyjnych nauki w postaci cyfrowe;j.

Podstawowym celem Projektu byto utworzenie ogol-
nodostgpnego w sieci internetowej ponadregionalnego,
multidyscyplinarnego, pelnotekstowego, przeszukiwal-
nego Repozytorium Cyfrowego ztozonego ze zdigitalizo-
wanych publikacji naukowych, materiatow archiwalnych,
dokumentacji badan oraz piSmienniczego dziedzictwa
kulturowego wyselekcjonowanych ze zbiorow 16 pol-
skich instytutéw naukowych oraz ich bibliotek tworza-
cych Konsorcjum Repozytorium Cyfrowego Instytutow
Naukowych, na ktérego czele stalo Muzeum i Instytut
Zoologii PAN.

Celami szczegélowymi Projektu byly:

modemizacja infrastruktury naukowo-badawczej
i informatycznej szesnastujednych z najlepszych polskich
jednostek naukowych reprezentujacych zaré6wno nauki
$cisle, przyrodnicze, medyczne, jak i humanistyczne;

. zwigkszenie cyfrowych zasobow Internetu
0 wartosciowe polskie tresci publikacji naukowych
wydawanych przez czltonkéw Konsorcjum (monografii
naukowych, czasopism, wydawnictw seryjnych, map
latlasow) ijednoczesne upowszechnianie wynikéw badan
wtasnych Instytutéw, co przetozy¢ si¢ powinno na wzrost
ich cytowalnosci;

zabezpieczenie dla przysztych pokolen biezace-
go dorobku naukowego Instytutow Konsorcjum poprzez
zbudowanie archiwum cyfrowego Instytutow Konsorcjum
(archiwizacja plikéw matek);

umozliwienie ogdétowi dostepu do pozycji
udostgpnianych obecnie tylko wyjatkowo nielicznej
grupie badaczy (starodruki, ksigzki i mapy, rekopisy,

czasopisma, zdjecia, kartoteki i pozycje zachowane tylko
w jednym egzemplarzu w Polsce, a nawet na $wiecie,
itp.) i zabezpieczenie ich dla przysztos$ci, poprzez cyfrowa
archiwizacj¢ tych wyselekcjonowanych pozycji. Wiele
z tych historycznych zbiorow aktualnie stuzy badaniom
naukowym, np. mapy historyczne sa pomocne w bada-
niach nad zmianami globalnymi;

zwigkszenie dost¢gpnosci do pozostalych wyse-
lekcjonowanych unikalnych materialdéw wspotczesnych
i historycznych, gromadzonych w Instytutach Kon-
sorcjum m.in. w postaci rekopisow prac doktorskich,
specjalistycznych kartotek czy dokumentacji badan;

promocja polskiej nauki, historii, kultury i walo-
réow $rodowiska przyrodniczego w $wiecie poprzez obec-
no$¢ zasobow Repozytorium Konsorcjum w bibliotece
cyfrowej Unii Europejskiej Europeana oraz zwigkszenie
dostepnosci tych zasobow dzigki dodaniu bezposrednich
do nich linkow w katalogach on-line Bibliotek Instytutow
Konsorcjum oraz katalogach ogoélnopolskich NUKAT
i Karo, a posrednio takze w $wiatowym katalogu World-
Cat;

wsparcie edukacji, w tym edukacji na odleglosé
i wyrdwnywanie szans mtodziezy pochodzacej spoza
osrodkow wielkomiejskich poprzez wzbogacenie tresci
cyfrowych Internetu o zasoby cyfrowe dotychczas nie-
dostepne chociazby z powodu praw autorskich, a stuzace
m.in. dydaktyce na ré6znych poziomach nauczania;

podnoszenie umiejetnosci uzytkownikéw biblio-
tek naukowych Konsorcjum w zakresie wyszukiwania
literatury naukowej w warto$ciowych zasobach Internetu
w ramach spotkan informacyjnych promujacych Projekt.

W ramach Projektu planowana byta cyfryzacja ponad
25 tysigcy pozycji ze zbioréw Bibliotek i Instytutoéw Kon-
sorcjum, a do konca wrzes$nia 2014 roku w Repozytorium
zostato zamieszczone ponad 47,5 tysiaca pozycji. Pomimo,
iz Projekt zostat zakonczony to do Repozytorium nadal
wprowadzane sg kolejne publikacje. Do konica czerwca
2015 roku w RCIN-ie zamieszczone zostalo ponad 54
tysigce pozycji.
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Repozytorium Cyfrowe Instytutow Naukowych to
ogolnodostegpna platforma dostepu do cyfrowych zbio-
row zarowno dla srodowiska naukowcoéw, pracownikow
gospodarki, pracownikéw informacji naukowej, ale tez
ucznidow, studentéw i catego spoleczenstwa.

Zdigitalizowane zbiory sa udostepnione w Internecie
na platformie Repozytorium utworzonego za pomoca
systemu dLibra, ktory jest standardem obecnie uzywanym
w Polsce.

W ramach realizacji projektu, a takze po jego zakon-
czeniu Instytut Technologii Materiatow Elektronicznych
dokonat digitalizacji i udostepnit w intemecie ponad 940
publikacji wydawanych przez Instytut, od lat 70., czaso-
pism: ,,Materialy Elektroniczne” i ,,Prace ITME” oraz prac
doktorskich pracownikow.

DINT

W projekcie RCIN uczestnicza:

Instytut Archeologii i Etnologii Polskiej Akademii
Nauk

Instytut Badan Literackich Polskiej Akademii Nauk

Instytut Biologii Do$wiadczalnej im. Marcelego
Nenckiego Polskiej Akademii Nauk

Instytut Biologii Ssakéw Polskiej Akademii Nauk
Instytut Chemii Fizycznej Polskiej Akademii Nauk

Instytut Chemii Organicznej Polskiej Akademii
Nauk

Instytut Filozofii i Socjologii Polskiej Akademii
Nauk
Instytut Geografii i Przestrzennego Zagospoda-

rowania im. Stanistawa Leszczyckiego Polskiej
Akademii Nauk

Instytut Historii im. Tadeusza Manteuffla Polskiej
Akademii Nauk

Instytut Jezyka Polskiego Polskiej Akademii Nauk
Instytut Matematyczny Polskiej Akademii Nauk

Instytut Medycyny Doswiadczalnej i Klinicznej
im. Mirostawa Mossakowskiego Polskiej Akademii
Nauk

Instytut Podstawowych Probleméow Techniki Pol-
skiej Akademii Nauk

Instytut Slawistyki Polskiej Akademii Nauk
Instytut Technologii Materiatow Elektronicznych

Muzeum i Instytut Zoologii Polskiej Akademii
Nauk

STRESZCZENIA WYBRANYCH ARTYKULOW
PRACOWNIKOW ITME

Numerical analysis of a highly birefringent
microstructured optical fiber with an aniso-
tropic core

Michal Swatl2 Bartlomiej Salskil Tomasz Karpisz12
Grzegorz Stepniewski23 Ireneusz Kujawa2 Mariusz
Klimczak2 Ryszard Buczynski23

1 Institute of Radioelectronics, Warsaw University of
Technology, Nowowiejska 15/19, 00-665 Warsaw, Poland

2Institute of Electronic Materials Technology, 133 Wolczynska
Str., 01-919 Warsaw, Poland

3 Faculty of Physics, University of Warsaw, ul. Pasteura 7,
02-093 Warsaw, Poland

Optical and Quantum Electronics, 2015, 47, 1, 77 - 88

In this paper, modeling and optimization of a highly
birefringent microstructured optical fiber with an aniso-
tropic structure of a lamellar core is analyzed. The core
consists of a linear stack of a high refractive index lead
oxide glass F2 and a low refractive index borosilicate
glass NC21A, which contributes to the anisotropy oftwo

orthogonal polarizations of the fundamental mode propa-
gating in the fiber. It is shown, that an appropriate choice
of thickness and width ofthe layers constituting the core
structure, enables reducing the dispersion ofbirefringence
of the considered modes, in a wide spectral range. It is
further investigated how a sub-wavelength defect, in form
of a low refractive index glass introduced in the middle
of'the core, influences fiber’s birefringence. We show for
the first time, that nanodefect introduced into a lamellar
core structure further reduces dispersion of birefringence
in the fiber over one octave range. An average birefrin-
gence of 1.95x10°3 with variation below 5 % is achieved
in 800-2,000 nm bandwidth.

Numerical simulations of spectral broadening
in all-normal dispersion photonic crystal fiber
at various pump pulse conditions

Bartlomiej Siwickil2 Mariusz Klimczakl, Grzegorz So-

bon3 Jarostaw Sotor3 Dariusz Pyszl Ryszard Stepienl
Krzysztof Abramski3, Ryszard Buczynskil2

1 Institute of Electronic Materials Technology, Wdlczynska
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133, 01-919 Warsaw, Poland

2University of Warsaw, Faculty ofPhysics, Pasteura 7, 02-093
Warsaw, Poland

3Wroclaw University of Technology, Laser & Fiber Electronics
Group, Wybrzeze Wyspianskiego 27, 50-370 Wroclaw, Poland

Optical Engineering, 2015, 54, 1, 016102

Supercontinuum (SC) generation contained in the normal
dispersion range of an optical fiber has been shown to be
limited primarily by the available peak power and length
of the pump pulse. In this work, we numerically investigate
the SC spectral width and flatness for various pump pulse
conditions in a nonlinear, all-solid, soft-glass, photonic crystal
fiber (PCF) with a flattened dispersion profile. We assume a
range of pump pulse parameters with pulse lengths between
250 and 100 fs (60 to 150 kW of peak power), and input
pulse energies between 10 and 30 nJ, numerically reaching
a maximum SC width of 800 to 2600 nm. The presented
theoretical study provides a guideline for the selection of a
fiber laser pump source, or in other words, it enables one to
expect the extent of spectral broadening in the developed, all-
normal dispersion PCF, when presently available fiber laser
pump pulse parameters are assumed.

Scanning probe microscopy investigations of
the electrical properties of chemical vapor de-
posited graphene grown on a 6H-SiC substrate

Krzysztof Gajewskil Daniel Kopiecl, Magdalena Mo-
czalal Adam Piotrowiczl Michal Zielonyl Grzegorz
Wielgoszewskil Teodor Gotszalkl Wlodek Strupinski2

IWroctaw University of Technology, Faculty of Microsystem
Electronics and Photonics, ul. Z. Janiszewskiego 11/17, PL-
50372 Wroclaw, Poland

2Institute of Electronic Materials Technology, ul. Wolczynska
133, 01-919 Warsaw, Poland

Micron, 2015, 68, 17- 22

Sublimated graphene grown on SiC is an attractive
material for scientific investigations. Nevertheless the self
limiting process on the Si face and its sensitivity to the
surface quality ofthe SiC substrates may be unfavourable
for later microelectronic processes. On the other hand,
chemical vapor deposited (CVD) graphene does not posses
such disadvantages, so further experimental investigation
is needed. In this paper CVD grown graphene on 6H-SiC
(0 0 0 1) substrate was investigated using scanning probe
microscopy (SPM). Electrical properties of graphene were
characterized with the use of: scanning tunnelling micro-
scopy, conductive atomic force microscopy (C-AFM) with
locally performed C-AFM current-voltage measurements
and Kelvin probe force microscopy (KPFM). Based on the
contact potential difference data from the KPFM measure-
ments, the work function of graphene was estimated. We

Streszczenia wybranych artykutow pracownikow ITME

observed conductance variations not only on structural
edges, existing surface corrugations or accidental bilayers,
but also on a flat graphene surface.

Graphene Platelets as Morphology Tailoring
Additive in Carbon Nanotube Transparent
and Flexible Electrodes for Heating Applica-
tions

Grzegorz Wréblewskil Konrad Kielbasinski2 Tomasz
Stapinski3 Janusz Jaglarz4 Konstanty Marszalek3
Barbara Swatowska3, Lucja Dybowska-Sarapuk2
Malgorzata Jakubowskal2

1Institute of Metrology and Biomedical Engineering, Warsaw
University of Technology, Andrzeja Boboli 8, 02-525 Warsaw,
Poland

2 Institute of Electronic Materials Technology, Wolczynska
133, 01-919 Warsaw, Poland

3 AGH University of Science and Technology, Mickiewicza
30, 30-059 Krakow, Poland

4 Institute of Physics, Cracow University of Technology,
Podchorazych 1, 30-084 Krakow, Poland

Journal ofNanomaterials, 2015, 2015, Article ID 316315

Flexible and transparent electrodes were fabricated
with spray coating technique from paints based on mul-
tiwalled carbon nanotubes with the addition of graphene
platelets. The work presents the influence of graphene
platelets on the paints rheology and layers morphology,
which has a strong connection to the electrooptical para-
meters of the electrodes. The paints rheology affects the
atomization during spray coating and later the leveling of
the coating on the substrate. Both technological aspects
shape the morphology ofthe electrode and the distribution
ofnanoparticles in the coating. All these factors influence
the sheet resistance and roughness, which is linked to
the optical transmission and absorbance. In our research
the electrode was applied as a transparent and elastic
heating element with 68% optical transmission at 550 nm
wavelength and 8.4kf2/n sheet resistance. The elastic
heating element was tested with a thermal camera at the
3 diverse supply voltages -20, 30, and 60 VDC. The test
successfully confirmed and supported our proposed uses
of elaborated electrodes.

Graphene electrodes for voltammetric measu-
rements in biological fluids

Andrzej Peplowskil, Daniel Janczakl Grzegorz Wro-
blewskil Marcin Stlomal2 Lukasz Gérski3 Elzbieta

Malinowska3 Tadeusz Palkol, Malgorzata Jakubow-
skal2

1Institute of Metrology and Biomedical Engineering, Warsaw
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University of Technology, Warsaw, Poland
2Institute of Electronic Materials Technology, Warsaw, Poland

3 Department of Microbioanalytics, Warsaw University of
Technology, Warsaw, Poland

Circuit World, 2015, 41, 3, 112 - 115

Purpose

- The aim ofthis paper was to verify applicability of
graphene-based sensors for voltammetric and ampero-
metric measurements of low-concentration compounds
in biological fluids.

Design/methodology/approach

- Using the screen printing method, electrochemical
sensors were manufactured on polymethylmetacrylate foil
using a paste consisting of organic solvents and graphene
nanopetals. As the model ofa biological fluid tear film was
chosen, the compound chosen as the analyte was H202,
which is produced in oxidation ofbiological compounds.
Tear film analog was prepared, in which, the measure-
ments were carried out in a wide range of concentrations
to determine the oxidation potential of H202 through squ-
are-wave voltammetry. The second series of amperometric
measurements was carried out for concentrations between
0 and 30 pM/L, which is the lower range ofphysiological
glucose concentration in tear films.

Findings

- The sensors presented linearity for concentrations
from 0 to 3.5 per cent. Mean linear correlation coeffi-
cient between the peak current and the concentration for
the examined sensors was 0.9764. Mean sensitivity was
4344 mA M -1 L-1.

Research limitations/implications

- Results indicate a need for optimization of the
sensors ' performance. Main parameters to be improved
are surface area of electrodes and purity of the graphene
layer, as well as uniformity ofthe manufacturing process
to improve accuracy and repeatability of measurements.

Practical implications

- Technology and materials used present an opportu-
nity for creating low-cost, miniaturized and biocompatible
sensors to be used in medical monitoring.

Originality/value

- Printed electronics technology described was not in-
vestigated previously in the field ofbiological sensors and
could contribute to the solving ofvital medicine problems.

Electrical and mechanical properties of RFID
chip joints assembled on flexible substrates

Janeczek Kamill, Jakubowska Malgorzata23 Koziol
Grazynal, Mlozniak Anna2

1Tele & Radio Research Institute, Warsaw, Poland

2Institute of Electronic Materials Technology, Warsaw, Poland

3Warsaw University of Technology, Institute of Metrology and
Biomedical Engineering,Warsaw, Poland

Soldering & Surface Mount Technology, 2015, 27, 1, 13-21

Purpose

- The purpose of this paper is to examine electrical
and mechanical properties ofradio frequency identification
(RFID) chip joints assembled on a flexible substrate and
made from isotropic conductive adhesives (ICAs) rein-
forced with graphene nanoplatelets (GPNs) or graphite
nanofibers (GFNs).

Design/methodology/approach

- The ICAs reinforced with GPNs or GFNs were
prepared and screen printed on a test pattern to investi-
gate resistance and thickness of these adhesive layers.
Differential Scanning Calorimetry (DSC) was performed
to assess a curing behaviour of the prepared ICAs. Then,
RFID chips were mounted with the prepared ICAs to the
pattern of silver tracks prepared on foil. Shear test was
carried out to evaluate mechanical durability ofthe created
chip joints, and resistance measurements were carried out
to evaluate electrical properties of the tested ICAs.

Findings

- The 0.5 per cent (by weight) addition of GFNs or
GPNs to the ICA improved shear force values of the
assembled RFID chip joints, whereas resistance of these
modified adhesives increased. The DSC analysis showed
that a processing temperature of the tested adhesives
may range from 80 to 170°C with different curing times.
It revealed a crucial influence of curing time and tem-
perature on electrical and mechanical properties of the
tested chip joints. When the chip pads were cured for too
long (i.e. 60 minutes), it resulted in a resistance increase
and shear force decrease of the chip joints. In turn, the
increase of curing temperature from 80 to 120°C entailed
improvement of electrical and mechanical properties ofthe
assembled chips. It was also found that a failure location
changed from the chip - adhesive interface towards the
adhesive - substrate one when the curing temperature and
time were increased.

Research limitations/implications

- Further investigations are required to examine chan-
ges thoroughly in the adhesive reinforced with GFNs after
a growth of curing time. It could also be worth studying
electrical and mechanical properties of the conductive
adhesive with a different amount of GFNs or GPNs.

Practical implications

- The tested conductive adhesive reinforced with
GFNs or GPNs can be applied in the production of RFID
tags because it may enhance the mechanical properties of
tags fabricated on flexible substrates.

Originality/value

- Influence of GFNs and GPNs on the electrical and
mechanical properties of commercial ICAs was investi-
gated. These properties were also examined depending on
a curing time and temperature. New conductive materials
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were proposed and tested for a chip assembly process in
fabrication of RFID tags on flexible substrates.

Investigation of treated PEN foil surface pro-
perties for inkjet application

Arazna Anetal Futera Konradl, Jakubowska Malgo-
rzata2, Dybowska-Sarapuk Lucja3

1Tele and Radio Research Institute, Warsaw, Poland

2 Department of Mechatronics, Warsaw University of
Technology, Warsaw, Poland

3Institute of Electronic Materials Technology, Warsaw, Poland

Soldering & Surface Mount Technology, 27, 3, Special Issue:
SI, 108 - 111

Purpose

- The purpose ofthis paper is to report surface proper-
ties of treated Teonex Du Pont polyethylene naphthalate
(PEN) foil substrates.

Design/methodology/approach

- There were three different cleaning treatments among
other: argon glow discharge, dipping into alkaline solution
at 60°C as well as washing in an ultrasonic bath of ace-
tone and ethyl alcohol in room temperature. The relation
between PEN foil morphology and surface properties has
been studied by contact angle measurements as well as
evaluation of surface roughness of PEN foil samples by
atomic force microscopy (AFM).

Findings

- It was found that argon glow discharge (T3) of PEN
treatment caused the maximum reduction in both values
of contact angles. In addition, the argon glow discharge
yielded the highest PEN surface energy (51.9 mJ/m2) and
polarity (0.89). On the other hand, the AFM micrographs
showed that the samples T3 had the highest value of ave-
rage and root mean square surface roughness. Based on
the experiments results, the authors stated that the alkaline
cleaning (T2 treatment) could be considered as an effective
method of PEN substrate treatment.

Originality/value

- The influence of different cleaning treatment on the
surface properties of PEN foil to inkjet application was
analyzed. In the literature, there are not a lot of papers
describing examinations of surface properties of PEN foil
to inkjet application by contact angle measurements and
AFM analysis.

Influence of electric field on separation and
orientation of carbon nanotubes in spray co-
ated layers

Wroblewski Grzegorzl Sloma Marcinl2 Janczak,Da-
niell, Jakubowska Malgorzatal2
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lInstitute of Metrology and Biomedical Engineering, Warsaw
University of Technology, Warsaw, Poland

2Institute of Electronic Materials Technology, Warsaw, Poland

Circuit World, 2015, 41, 3, Special Issue: SI, 107 - 111

Purpose

- The aims of'this paper are to investigate the influen-
ce of direct current (DC) electric field on separation and
orientation of carbon nanotubes (CNTs) in spray-coated
layers and apply this method to the fabrication of elastic
and transparent electrodes. The orientation of CNTs in
the form ofpaths in the direction of electrical conduction
should increase the electrode conductivity without decre-
asing its optical transmission.

Design/methodology/approach

- Materials are deposited using vacuum-free, ultra-
-fine nozzle spray coating technique, easily applicable for
large-scale production. A fter the deposition of carbon na-
nomaterials, nanoparticles are oriented in the electric field
and initially cured with infrared halogen lamp to evaporate
solvents and preserve orientation of the nanoparticles
in the deposited layer. Afterwards, layers are cured in a
chamber dryer to obtain desired properties. Nanoparticles
orientation and carbon nanomaterials separation via DC
electric field are analysed, and the optical and electrical
properties of prepared electrodes are measured.

Findings

- Experiments described in this paper showed that DC
electric field can be applied provide separation and orienta-
tion of CNTs and combined with spray coating technique,
can be used as additional tool for tuning the conductivity
of flexible and transparent electrodes by decreasing the
sheet resistance about five times.

Originality/value

- The results showed that spray coating combined
with electric field orientation is a promising solution of
obtaining elastic and transparent electrodes with oriented
carbon particles. According to the authors’ knowledge,
none ofthe experiments was directed to obtain DC electric
field-oriented transparent layers produced with the use of
spray coating technique.

Hyperfine coupling and spin polarization in
the bulk of the topological insulator Bi2Se3

S. Mukhopadhyayl, S. Kramerl H. Mayaffrel, H.
F. Leggl M. Orlital C. Berthierl, M. Horvaticl, G.

Martinezl M. Potemskil B. A. Piotl, A. Materna2 G.
Strzelecka2 A. Hruban2

1 Faboratoire National des Champs Magnetiques Intenses,
F-38042 Grenoble, France

2Institute of Electronic Materials Technology, ul. Wolczynska
133, Warsaw, Poland

Phys. Rev. B, 2015, 91, 8, 081105
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Nuclear magnetic resonance (NMR) and transport me-
asurements have been performed at high magnetic fields
and low temperatures in a series ofn-type Bi2Se3 crystals.
In low-density samples, a complete spin polarization of
the electronic system is achieved, as observed from the
saturation ofthe isotropic component ofthe Bi-209 NMR
shift above a certain magnetic field. The corresponding
spin splitting, defined in the phenomenological approach
of a 3D electron gas with a large (spin-orbit-induced)
effective g factor, scales as expected with the Fermi ener-
gy independently determined by simultaneous transport
measurements. Both the effective electronic g factor and
the "contact" hyperfine coupling constant are precisely
determined. The magnitude of'this latter reveals a nonne-
gligible s character of the electronic wave function at the
bottom ofthe conduction band. Our results show that the
bulk electronic spin polarization can be directly probed
via NMR and pave the way for future NMR investigations
ofthe electronic states in Bi-based topological insulators.

Broadband dispersion measurement of pho-
tonic crystal fibers with nanostructured core

Stepniewski Grzegorzl2 Pniewski, Jacekl Klimczak,
Mariusz2 Martynkien Tadeusz3 Pysz Dariusz2, Stepien
Ryszard2 Kujawa Ireneusz2 Borzycki Krzysztof4 Bu-
czynski Ryszard12

1Faculty of Physics, University of Warsaw, Warsaw, Poland

2Institute of Electronic Materials Technology, Warsaw, Poland

3 Institute of Physics, Wroclaw University of Technology,
Wroclaw, Poland

4National Institute of Telecommunications, Warsaw, Poland

Optical and Quantum Electronics, 2015, 47, 3, 807 - 814

Introduction of subwavelength inclusions in the core
opens up an additional degree of freedom in shaping of
dispersion characteristic in photonic crystal fibers (PCFs).
We have developed a PCF with a nanostructured inclusion
in the core to verify this concept. To suppress higher order
modes, the photonic cladding structure of the developed
fiber is composed of a first ring with linear filling factor of
0.95 and the remaining 5 rings with a lower linear filling
factor of 0.4 with a lattice constant of 2.6pm. Diameter
of'the nano-inclusion in the core is 410 nm. For the fiber
development, we used a pair of thermally matched soft
glasses: Schott SF6 lead glass and an in-house synthesi-
zed NC21 borosilicate glass. In this paper, we report on
dispersion measurements using a spectral interferomeric
technique. A dispersion unbalanced Mach-Zehnder in-
terferometer, combined with a supercontinuum source is
used. Dispersion characteristics in wide range of wave-
lengths extending from 0.65 to 1.6pm, are measured and
verified against calculated results.

When Eutectics Meet Plasmonics: Nanopla-
smonie, Volumetric, Self-Organized, Silver-
-Based Eutectic

Sadecka Katarzynal Gaje Marcinl, Orlinski Krzysz-
tof, Surma Hancza B.1l, Klos Andrzejl Jozwik-Biala
Iwonal, Sobczak Kamil3 Dluzewski Piotr3, Toudert
Johann4 Pawlak, Dorota A.12

1Institute of Electronic Materials Technology, Warsaw, Poland

2Centre ofNew Technologies, University of Warsaw, Warsaw,
Poland

3 Institute of Physics, Polish Academy of Sciences, Warsaw,
Poland

4Faser Processing Group, Instituto de Optica, CSIC, Madrid,
Spain

Advanced Optical Materials, 2015, 3, 3, 381 - 389

Due to the development of novel manufacturing
technologies and the increasing availability of nano-/
micromaterials, plasmonics has become an emerging field
in photonics research. Although the fabrication ofmetallic
elements has already been widely demonstrated, the deve-
lopment of 3D plasmonic materials is progressing slowly.
This paper reports the development of a self-organized,
3D nanoplasmonic eutectic composite that exhibits loca-
lized surface plasmon resonance at 595 nm. This eutectic
composite is produced by directional solidification with
the micro-pulling-down method and consists of a 3D,
multiscale network of silver, nanometer-thick, micron-long
sheets, and triangular cross-section microprecipitates em-
bedded in a crystalline bismuth oxide matrix. Annealing at
600 degrees C further refined the structure and introduced
metallic nanoparticles that exhibited plasmonic resonan-
ce in the optical region of the spectrum. This is the first
demonstration of plasmonic behavior in a eutectic-based
composite, which is engineered specifically for this pur-
pose using a self-organization mechanism.

Mechanical behavior of diamond matrix com-
posites with ceramic Ti3(Si, Ge)C2 bonding
phase

M. Szutkowskal L. Jaworskal M. Boniecki2 L. Sto-
bierski3, M. Rozmus1

1 Institute of Advanced Manufacturing Technology, 37a
Wroctawska St., 30-011 Krakow, Poland

2Institute of Electronic Materials Technology, 133 Wolczynska
St., 01-919 Warsaw, Poland

3Faculty ofMaterials Science and Ceramics, AGH University
of Science and Technology, Krakow 30-059, Poland

International Journal of Refractory Metals and Hard
Materials, 2015, 49, 302 - 306
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Polycrystalline diamond, PCD, compacts are usually
produced by high pressure-high temperature (HP-HT)
sintering. This technique always introduces strong inter-
nal stresses into the compacts, which may result in self-
-fragmentation or graphitization of diamond. This may be
prevented by a bonding phase and TiXSi,Ge)C2 was so
investigated. This layered ceramic was produced by Self
Propagating High Temperature Synthesis and the product
milled. The TiXSi,Ge)C2milled powder was mechanically
mixed, in the range 10 to 30 wt.%, with 3-6 pm diamond
powder (MDA, De Beers) and compacted into disks 15
mm in diameter and 5 mm high. These were sintered at
a pressure of 8.0 GPa and temperature of 2235 K in a
Bridgman-type high pressure apparatus. The amount ofthe
bonding phase affected the mechanical properties: Vickers
hardness from 20.0 to 60.0 GPa and Young's modulus
from 200 to 500 GPa, with their highest values recorded
for 10 wt.% Ti3XSi,Ge)C2 For this composite fracture
toughness was 7.0 MPa m 12 tensile strength 402 MPa
and friction coefficient 0.08. Scanning and transmission
electron microscopy, X-ray and electron diffraction phase
analysis were used to examine the composites.

New X-ray insight into oxygen intercalation
in epitaxial graphene grown on 4H-SiC(0001)

G. Kowalskil, M. Tokarczykl P. Dabrowski2 P. Cie-
pielewski2 M. Mozdzonek2 W. Strupinski2 and J. M.
Baranowskil2

1Faculty of Physics, University of Warsaw, Hoza 69, 00-681
Warsaw, Poland

2 Institute of Electronic Materials Technology, Woélczynska
133, 01-919 Warsaw, Poland

J. Appl. Phys., 2015, 117, 105301

Efficient control of intercalation of epitaxial graphene
by specific elements is a way to change properties of the
graphene. Results of several experimental techniques,
such as X-ray photoelectron spectroscopy, micro-Raman
mapping, reflectivity, attenuated total reflection, X-ray
diffraction, and X-ray reflectometry, gave a new insight
into the intercalation of oxygen in the epitaxial graphene
grown on 4H-SiC(0001). These results confirmed that
oxygen intercalation decouples the graphene buffer layer
from the 4H-SiC surface and converts it into the graphene
layer. However, in contrast to the hydrogen intercalation,
oxygen does not intercalate between carbon planes (in
the case of few layer graphene) and the interlayer spacing
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stays constant at the level 0f3.35-3.32 A. Moreover, X-
-ray reflectometry showed the presence of an oxide layer
having the thickness of about 0.8 A underneath the gra-
phene layers. Apart from the formation ofthe nonuniform
thin oxide layer, generation of defects in graphene caused
by oxygen was also evidenced. East but not least, water
islands underneath defected graphene regions in both inter-
calated and non-intercalated samples were most probably
revealed. These water islands are formed in the case ofall
the samples stored under ambient laboratory conditions.
Water islands can be removed from underneath the few
layer graphene stacks by relevant thermal treatment or by
UV illumination.

Simultaneous growth of GaN/AlGaN quantum
wells on c¢-, a-, m-, and (20.1)-plane GaN bulk
substrates obtained by the ammonothermal
method: Structural studies

M. Rudzinskil R. Kudrawiec2 G. Patriarche¢3 R. Ku-
charski4 P. Cabanl, W. Strupinskil

1 Institute of Electronic Materials Technology, Wdlczynska
133, 01-919 Warsaw, Poland

2 Institute of Physics, Wroclaw University of Technology,
Wybrzeze Wyspianskiego 27, 50-370 Wroclaw, Poland

3 Faboratory for Photonics and Nanostructures, CNRS, route
de Nozay, 91460 Marcoussis, France

4AMMONO S.A., Czerwonego Krzyza 2/31, 00-377 Warsaw,
Poland

Journal of Crystal Growth, 2015, 414, 15, 87 - 93

GaN/AlGaN quantum wells (QWs) were grown by metal-
organic vapor phase epitaxy (MOVPE) on c-, a-, m-, and
(20.1)-plane GaN substrates obtained by the ammonothermal
method in the same MOVPE process, i.e. a process with growth
parameters optimized for c-plane GaN templates. The structural
properties of GaN/AlGaN QWs were carefully investigated by
high angle annular dark field scanning transmission electron
microscopy. Sharp GaN/AlGaN interfaces were seen for
QWs grown on the c-, a-, and m-plane GaN substrates, but
very rough interfaces with {1-100} and {1-101} facets were
observed on the (20.1)-plane GaN substrate. In addition, the
Al-rich region of AlGaN and GaN transition was identified for
each ofthe GaN/AlGaN QW samples deposited in this process.
The thickness and composition of this region varied with the
crystallographic orientation of GaN substrates.
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