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Contributed Talk 

Development of Optically Transparent
and Electrically Conductive Nanotemplates for Nanofabrication 

Eduard Monaico 

National Center for Materials Study and Testing, TUM, Chisinau, Rep. of Moldova 

Nowadays, two types of templates are widely used for nanofabrication purposes, namely 
porous Al2O3 and etched ion track membranes based either on inorganic materials or on organic 
polymers. Both, porous Al2O3 and etched ion track membranes, however, exhibit high resistivity and 
therefore they often play a passive role in nanofabrication processes. In this connection an important 
technological task is the development of cost-effective semiconductor nanotemplates which 
properties could be easily controlled by external illumination, applied electric fields etc. We report 
on controlled fabrication of semiconductor nanotemplates using anodic etching of III-V (GaP, InP) 
and II-VI (ZnSe, ZnCdS, CdSe) crystalline substrates, self-organized processes being evidenced and 
studied in some materials.  

The walls of the porous semiconductor skeleton, exhibiting good electrical conductivity in 
comparison with the walls of dielectric nanotemplates, create good conditions for uniform nucleation 
of metal dots. Recently, the so-called “hopping electrodeposition” mechanism was proposed to 
explain the electroplating of one monolayer of gold nanodots on porous semiconductor structures. 
Besides, we succeeded to electrochemically grow arrays of metal nanowires and nanotubes 
embedded in semiconductor nanotemplates, without any activation of the pore’s wall. In particular, 
uniform deposition of Pt on the inner surface of pores was demonstrated, regardless of the pore 
shape (e.g. circular, triangular-prism like pores etc.). 

Contributed Talk 

Promising Organic Thermoelectric Material of n-Type 

Ionel Sanduleac, Anatolie Casian 

Technical University of Moldova, Chisinau, Rep. of Moldova 

In the last years, organic materials attract more and more attention for thermoelectric 
applications as materials with more diverse properties, accessible row components and obtained by 
cost-effective environmentally friendly production technology. Usually, the materials of n-type have 
lower values of the thermoelectric figure of merit ZT, then those of p-type. Therefore, it is important 
to search materials of n-type with improved thermoelectric performance. In this paper, the 
thermoelectric properties of n-type organic crystals of tetrathiotetracene-tetracyanoquinodimethane, 
TTT(TCNQ)2, are modeled in addition to [1]. The most complete 3D physical model is applied, 
which takes into account two the most important electron-phonon interactions. One interaction is of 
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deformation potential type and the other is similar to that of polaron. The electron-impurity 
interaction is considered as well. The expected values of the thermoelectric figure of merit are 
determined for crystals with different degrees of perfection and carrier concentration. Optimal values 
of electrical conductivity, Seebeck coefficient, and electronic thermal conductivity in order to 
achieve optimal values of the thermoelectric figure of merit are calculated. It is shown that in order 
to increase the thermoelectric figure of merit in this material it is necessary to increase the 
concentration of conduction electrons and to improve the crystal purity and perfection. It is obtained 
that, if the carrier concentration is increased by two times with respect to stoichiometric one and the 
crystals are further purified, values of ZT ~ 1.2 are expected, higher than reported until now. 

[1] Sanduleac I., Casian A., Nanostructured TTT(TCNQ)2 Organic Crystals as Promising 
Thermoelectric n-Type Materials: 3D Modeling, Journal of Electronic Materials, 45(3), pp. 1316–
1320, 2015. https://doi.org/10.1007/s11664-015-4018-8 

Contributed Talk 

Raman Scattering Methodologies for Assessment
of Nanometric Layers in Thin Film Solar Cells 

Maxim Guc 

Institute of Applied Physics, Chisinau, Rep. of Moldova 

The architecture of high efficiency thin film solar cell involves integration of some 
nanometric layers, including buffer layer and protection layer, below the TCO (transparent 
conductive oxide) layer. Mainly the CdS with thicknesses in the range of 30-60 nm is used as buffer 
layer, while ZnO up to 20 nm is used as protection layer. Alternative Cd-free layers based on 
Zn(O,S), Zn(S,Se) and (Zn,Mg)O alloys have more recently been developed. In all cases, control of 
the thickness and composition of the layers are relevant to achieve high performance devices. 
However, assessment of these parameters is currently compromised by their nanometric thickness. 
In this framework, this work reviews the development of resonant Raman scattering methodologies 
for the quantitative assessment of the thickness and composition of the nanometric layers used for 
the thin film solar cells. Particularly, the solid solutions of (Zn,Mg)O layers with different thickness 
and Zn/Mg ratio were analyzed. Obtained data confirms the potential of Raman scattering based 
techniques for the non-destructive monitoring of nanometric layers in advanced high efficient 
devices.


