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The project aims to merge

expertise of  the 

project team in 

physics and 

technology of  

semiconductor micro- 

and nanostructures

the instrumental 

facilities available to 

the project team for the 

production and 

characterization of  

micro- and 

nanostructures

possibilities of  

new 

technological 

equipment

planned for 

purchase in the 

project

into a single scientific-educational scenter 
of semiconductor micro- / nano-technologies and expertizes

new collaborations 

established as a 

result of  the 

organizational part 

of the project 

implementation
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International advisory board of the project
Prof. Dietrich R.T. Zahn – Head of semiconductor physics group, 

TU  Chemnitz, Germany, vice director for science of the Research 
Center for Materials, Architectures and Integration of 
Nanomembranes (MAIN).

Prof. Svetlana Vitusevich – Head of the department of microelectronics, 
Forschungszentrum Jülich GmbH, Germany.

Prof. Jean Pierre Raskin – Head of the laboratory of sensors, microsystems and 
actuators, Louvain School of Engineering,  
Université catholique de Louvain, Belgium.

Prof. Max Lemme – Head of the Chair of electronic devices,
Aachen university, Germany.

Prof. Wojciech Knap – Head of CENTERA (Center for Terahertz Research and
Applications), Poland.

Prof. Andriy Romanyuk – Head of R&D of Glas Trösch AG, and physics professor Basel 
University, Basel, Switzerland. 
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The team and expertise
Authors of the project
V. Dzhagan (PI) – physics and optical spectroscopy of semiconductor nanostructures
O. Nazarov – physics and technology of semiconductor devices
A. Vasin – synthesis and characterization of thin films
S. Kukhtaruk – theoretical and numerical calculations and expertise in THz topic
Further members of the project team
A. Korchovyi – scanning probe microscopy
V. Strelchuk     – optical spectroscopy
K. Svezhentsova     – optical lithography and laser lithorgaphy
М. Boltovets – microelectronics engineer
A. Rusavskii     – technology and electrical characterization of thin films
N. Proskurenko – lab engineer and technical support
O. Kolesnikov – thin films deposition (2024)
E. Antonov – laser lithography (2025)
O. Dubikovskyi – thin films deposition (2025-2026)   young researcher
O. Kulbachynskyi – electrical measurements (2025-2026)   PhD student, young researcher
I. Minailova – optical spectroscopy (2026)   young researcher
O. Kulbachynskyi – electrical measurements (2026)   PhD student
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Budget overview

Stage I

2024
4.5 month

Stage II

2025

9 months

Stage III

2026

9 months

Project 

TOTAL

Direct costs
Salary 30 56 60 146
Consumables 2 10 18 30

Equipment 60 200 110 370
Indirect costs (9%) 9 27 18 54

TOTAL 100 300 200 600

In thousands of  Euro
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laser engraver

glove box

spin coater

laser lithographer

Acquired equipment
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Original instrument developments

Development of cell for laser processing in inert atmosphere

We developed a 3D-printed cell for performing laser processing in inert atmosphere (see video1), which is 
necessary for treatment of many materials with CW laser or even with ns-pulsed IR laser in case of 
materials very sensitive to oxidation. A model with heating of the sample holder is also available

Computer model for 3D-printer Fabricated cell in operation + temperature-controlled option
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Selected research results

local production of graphene from graphene oxide

Example of the system studied: Si/SiO2/GO

p-Si

GO

SiO2

Commercially available 
GO (Graphenea Co, 
Spain) deposited from 
water solution by drop 
casting on Si/SiO2/

5.5%

5.0 %

4.5 %

4.0 %

3.5 %

3.0 %

240 
µm

Treatment with 455 nm laser 
graver performed with different 
treatment parameters (i.e. laser 

power (%), speed, step, 

environment, substrate t°

Electrical and structural properties 
of the obtained rGO structure is 
characterized 

GO
rGO
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Selected research results

Fabrication of metal micro-contacts by laser processing
Numerous types of micro-devices, such as sensors, solar cells, LEDs require formation of conducting paths at 

the µm scale. It is also important to quickly change the outline and dimension, especially at the stage of 

device development. We have studied the formation of  µm metal contact by direct laser patterning on the 

continuous metal film.

Direct Laser Writing  on Al film 

with 1064 nm ns-laser engraver

25 m

55 m
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Selected research results

Fabrication of metal micro-contacts by laser processing
Numerous types of micro-devices, such as sensors, solar cells, LEDs require formation of conducting paths at 

the µm scale. It is also important to quickly change the outline and dimension, especially at the stage of 

device development. We have studied the formation of  µm metal contact by direct laser patterning on the 

continuous metal film.

Direct Laser Writing  on Al film 
on flexible polymer foil

Perspective application in flexible 
electronics and wearable sensors

The size of 
features can 
be reduced 

below 10 µm



30 um

computer 

outline

experimental 

sample

Numerical simulation 

of EM field

Selected research results

Thin-film THz antennas

Journal of Infrared, Millimeter, and Terahertz Waves  (Q2), accepted for publication



Selected research results

Thin-film THz antennas
A complete experimental setup build to test the fabricated THz antennas

Journal of Infrared, Millimeter, and Terahertz Waves  (Q2), accepted for publication
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(1)  Workshop on Direct Optical Lithography for Advanced Opto- and Microelectronics.  
November 2024, Kyiv. https://www.spo.optics.org.ua/lithography_workshop/

(2) We organized a topical "Workshop on laser processing of materials for advanced 
optoelectronic applications" https://www.spo.optics.org.ua/susmat_workshop/ November 
2025, Kyiv, which was a part of a larger international conference, 
https://www.spo.optics.org.ua/ . 

(3) We organized a topical session of the Х Ukrainian Scientific Conference On Physics of 
Semiconductors (USCPS-10), May 2025, Kyiv. 

(4) Based on the collection of abstracts of the session at the USCPS-10, we prepared a 
booklet, which contains also short information of the project, for distribution among 
potential collaborators and students.

workshops

Organizational activities

https://www.spo.optics.org.ua/lithography_workshop/
https://www.spo.optics.org.ua/
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(1) Laser lithography and processing was included in a series of master-classes given by the 
researchers of the V. Lashkaryov Institute of Semiconductor Physics of NAS of Ukraine for 
the physics students of the Taras Shevchenko National University of Kyiv (NUK). It was 
repeated three times: for Bs. students in July, for Ms. students in November, and for 
participants of a summer school hosted by NUK in August.

(2) Fabricated in the project metal microelectrode structures and laser-produced graphene 
structures on flexible substrates are used for B.s. diploma works at the Faculty of Physics of 
the Taras Shevchenko National University of Kyiv.

(3)  A tutorial lecture given by project PI, Prof. Volodymyr Dzhagan, at the workshop aimed at 
getting the student audience interested in the topic of laser processing and lithography, 
and informing the research community on the advances in the field and possibilities of 
collaboration.

Educational activities 

Organizational activities
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(1) with 'V. Mamutov Institute of Economic and Legal Research of NAS of Ukraine’ – were 
discussing on possible amendment of legislation of Ukraine in part of creation of the State 
Key Laboratories.

(2) One of the project members, Dr. Oleksandr Dubikovskyi, became a member of the 
Supervisory Board of the National Semiconductor Association of Ukraine (NSAU) 
https://nsau.site/en/board/ . The mission of NSAU is creating a strong, competitive, and 
innovative semiconductor ecosystem in Ukraine that will promote the country’s 
technological sovereignty and integration of domestic companies into global value chains. 
Therefore, this activity is fully in line with the strategic goal of our project – “Creation of the 
State key laboratory "Centre of critical optoelectronic micro-/nano-technologies and 
expertise”. 

     Besides, Oleksandr is a member of the working group developing the “Strategy for the 
development of the semiconductor industry of Ukraine for the period until 2035”.

Working on a legal framework 

Organizational activities

https://nsau.site/en/board/
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(1) Initiated joint research on maskless/laser lithography with two other institutes of NAS of 
Ukraine - Institute for Information Recording and Kurdyumov Institute for Metal Physics.

(2) When visiting the Center for Physical Sciences and Technology in Vilnius, contact was 
established with the Department of Laser Technologies (DLS, https://www.lts-ftmc.lt/en/ ), 
the expertise of which is in the field of laser processing of materials. 

        → representative of FTMC gave a talk at our project workshop;
        → a joint NATO project was already submitted;

(3) We applied for participation in the Excellence Hub – an innovation support programme 
announced by the project LASER-PRO (Excellent Laser Technologies for the Sustainable 
Prosperity of Europe) https://www.laserpro-eh.eu/ .

New research collaborations

Organizational activities

https://www.lts-ftmc.lt/en/
https://www.lts-ftmc.lt/en/
https://www.lts-ftmc.lt/en/
https://www.laserpro-eh.eu/
https://www.laserpro-eh.eu/
https://www.laserpro-eh.eu/
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(1) The webpage of the project was developed https://laserlithography.science/ and filling 
with information started.

(2) In response to the invitation of the Journal of Physics: Condensed Matter, a topical review, 
was submitted on the topic of our project. This review is the summary of the literature 
research that have been performed by us during past year, in a search for materials and 
devices suitable for application of our laser processing and laser lithography approaches.

(3) We have registered to an annual exhibition of innovations and inventions of the academic 
institutes, that will be held next year in Kyiv next year, where we intend to present the 
capabilities of the microstructuring developed in the project.

Dissemination of project results

Organizational activities

https://laserlithography.science/
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8

About 10 papers published or accepted and about 5 are in press

papers

About 10 presentations at International conferences

conference presentations

2 Ukrainian patents obtained

patents

PUBLICATIONS
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OUTLOOK  for the future work 

Negotiations with potential members of the future (agreement-based) 
consortium of the State Key Laboratory ;

Preparing project proposals for funding the RI after the end of this project, 
including the relevant Horizon calls, such as HORIZON-INFRA-2026-DEV-01-05 
(Research infrastructures as accelerators of the integration of Ukraine in the 
European Research Area) and RIFF (Research Infrastructures for the Future of 
Ukraine: Roadmap for Sustained Growth and Recovery) ;

Exploring the ways of integrating the RI, that is being created in the present 
project, in some of the European Ris;

Monitoring the (changes in) legislation of Ukraine in part of the possible legal 
status and funding options of the State Key Laboratory .
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