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Rezumatul activitatii si a rezultatelor obtinute in proiect

Cifrud prowectulii 24 .80015.5007.00V1
Denumirea Proiectului Elaborarea si fabricarea unei instalafii avansate (high-tech) pentru
sinteza si cresterea monocristalelor semiconductoare

Scopul central proiectului a fost dezvoltarea unui utilaj inovator capabil sd asigure sinteza controlatd
a materialelor semiconductoare, esentiale pentru noua generatie de supercondensatori si dispozitive
clectronice. Colaborarea dintre Universitatea de Stat din Moldova si partenerul Labromed Laborator
S.R.L. a permis integrarea unor solutii tehnice nou intr-un produs final competitiv, orientat spre
export. Inovatia principald a constat in dezvoltarea unui sistem de control termic de inalta precizie,
bazat pe un regulator PID programabil cu patru canale, care a permis gestionarea independenta a
zonelor de incilzire cu o acuratete de 0,5 °C. Prima etapa a proiectului a fost dedicata elabordrii
documentatiei tehnice, proiectarii placilor de circuit imprimat (PCB) si dezvoltarii software-ului
pentru monitorizarea de la distantd a procesului de crestere. Aceasta infrastructura a fost validata
prin sinteza cu succes a unor volume de dicalcogenuri ale metalelor de tranzitie (DMT), utilizand
metoda transportului chimic in faza de vapori (CVT). Printre rezultatele se numard obtinerea
monocristalelor de TiS, in faza metalicd 1T, precum si a compusilor MoS; si WS, de inalta calitate
optica si structurald, fapt confirmat prin investigatii riguroase de difractie de raze X (XRD) si
microscopie electronicd (SEM/EDS). Versatilitatea instalatiei realizate a permis aplicarea acesteia nu
doar in tehnologia CVT, ci si in procesele de depunere chimica din vapori (CVD) desfasurate in
laborator. S-a demonstrat astfel capacitatea sistemului de a controla cresterea monostratelelor de
MoS; pe substraturi hibride de perovskit. Mai mult, portofoliul de materiale a fost extins prin
cresterea monocristalelor de BiSb, un material termoelectric performant. Esantioane din acest
material au deja transmise catre Institutul de Cercetdri si Proiectari Electrotehnice (ICPE) din
Bucuresti, punind bazele unei colabordri comerciale pentru furnizarea de cristale de inaltd puritate
pe piata externa. woe 517 N
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Summary of project activities and results achieved in project

Project number 24.80015.5007.00V]
Project title Development and production of high-tech installation for synthesis
and growing single crystals .

The primary objective of the project was the development of an innovative piece of equipment
capable of ensuring the controlled synthesis of semiconductor materials, which are essential for the
next generation of supercapacitors and electronic devices. The collaboration between the Moldova
State University and the partner Labromed Laborator S.R.L. enabled the integration of novel
technical solutions into a competitive, export-oriented final product. The core innovation consisted
of a high-precision thermal control system based on a four-channel programmable PID regulator,
allowing for the independent management of heating zones with an accuracy of 0.5 °C. The initial
phase was dedicated to drafting technical documentation, designing printed circuit boards (PCBs),
and developing software for remote monitoring of the growth process. Developed installation was
validated through the successful synthesis of various transition metal dichalcogenides (TMDs) using
the chemical vapor transport (CVT) method. Key outcomes of that include the acquisition of TiS:
single crystals in the 1T metallic phase, as well as MoS, and WS, compounds of high optical and
structural quality which was confirmed by rigorous X-ray diffraction (XRD) and electron
microscopy (SEM/EDS) investigations. The versatility of the developed equipment allowed its
application not only in CVT technology but also in chemical vapor deposition (CVD) processes
conducted within the Institute of Applied Physics of USM. Consequently, the system's capacity to
control the growth of MoS; monolayers on hybrid perovskite substrates was successfully
demonstrated. Furthermore, the material portfolio was expanded through the growth of BiSb single
crystals, a high-performance thermoelectric material. Samples of this material have already been
delivered to the Research and Development Institute for Electrical Engineering (ICPE) in Bucharest,
establishing the foundation for a commercial collaboration to supply high-purity crystals to the

international market.
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