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Attistoties komunikaciju tehnologijam, ir palielinajusies nepiecieSamiba p&c atrakam datu parraides un
apstrades iericem. Tas ir pastiprinajis interesi par optiskam signala apstrades iericém. Sobrid p&tijumi
integrétas fotonikas iericu izgatavoSanai mekle risinajumus divam problémam - atrast materialus ar
efektivam nelinearas optikas (NLO) pasibam un iericu izgatavoSanas procesa pilnveidoSanu. Arvien
lielaka interese tiek pieveérsta poliméru fotonikai, kas lautu veidot zemakas jaudas fotoniskas ierices,
pateicoties organiskajos materialos noverotajai augstajai NLO efektivitatei. ArT poliméru fotonikas
iericu izgatavosanas process ir 1€taks un vienkarsaks salidzinot ar silicija un citu neorganisko materialu
platformam.

Saja darba tika veikti trTs galvenie uzdevumi — paraugu un materialu sagatavosana, struktiiru izveido$ana
un NLO aktivu organisko materialu iepildiSana sagatavotajas struktiiras. Darba tika izmantotas gan
kvarca pamatnes, gan silicija pamatnes ar SiO2 parklajumu. Fotonikas struktiras tika veidotas,
izmantojot optisko litografiju un sauso kodinasanu. Izmantojot strukldrukas metodi, sagatavotajas
struktiiras tika iepilditi $Skidumi ar polisulfonu, anizolu un jauniem organiskajiem savienojumiem, kas ir
sintez&ti Rigas Tehniskaja universitate.

Saja darba ir novérstas vairakas nepilnibas fotonisko struktiiru izgatavosanas procesa, ka ari attistita
strikldrukas metode.

Sis pétijums tika veikts Eiropas Savienibas Horizon Europe pétijumu un inovaciju programmas Nr.
101070332 (PHORMIC) ietvaros.
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With the development of communication technologies, the need for faster data transmission and
processing devices has increased. This has enhanced the interest in the development of optical signal
processing devices. Currently, research into the manufacture of integrated photonics devices seeks
solutions to two problems - finding materials with effective nonlinear optical (NLO) properties and
improving the device manufacturing process. Increasing interest is being paid to polymer photonics,
which would allow the creation of lower power photonic devices, due to the high NLO efficiency
observed in organic materials. The manufacturing process of polymer photonics devices is also cheaper
and simpler compared to silicon and other inorganic material platforms.

Three main tasks were performed in this work - sample and material preparation, structure creation and
filling of NLO active organic materials into the prepared structures. Both quartz substrates and silicon
substrates with SiO2 coating were used in this work. Photonic structures were created using optical
lithography and dry etching. Using the inkjet printing method, the prepared structures were filled with
solutions of polysulfone, anisole and new organic compounds synthesized at Riga Technical University.
In this work, several shortcomings in the process of manufacturing photonic structures have been
eliminated, as well as the inkjet printing method has been developed.

This work is done in the frame of the European Union's Horizon Europe research and innovation program
under grant agreement No. 101070332 (PHORMIC).



