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Development of the Novel Technical Approach to Formation of the Anti-Counterfeiting Hologram Stickers on the Base of Combined Optical and E-beam Lithography

The project deals with new technological approach in manufacturing of security holograms, which are widely used for protecting documents and anti-counterfeiting. With the aim of increasing of the degree of security in the present project a combined technique for formation of the security holograms was elaborated, in which over the security hologram special extra areas was formed with a diffraction structure generated by electron-beam recording. Computer-controlled e-beam recording allowed constructing of wide variety of sophisticated diffraction patterns, which are practically beyond counterfeiting, thus providing a high degree of protection. 

The part of the project at Moldavian team (Center of Optoelectronics of Academy of Sciences of Moldova) involved both experimental and theoretical work. At the starting stage were prepared experimental samples on the base of chalcogenide glassy semiconductors  (CGS) from inorganic materials and carbazol containing polymers poly-N-epoxypropilcarbazol (PEPC) and carbazolilalkylmethacrylat (CAM) with octylmethacrylat (OMA) from the group of organic materials for further investigations and determination of recording regimes for both holographic and electron-beam techniques. Then were examined and determined recording regimes and conditions for both holographic and electron-beam recording techniques with the aim of processing of both types of recording on the same media at the same technology procedure.  The procedure of matching and imposition of the holographic and e-beam recorded patterns was developed. Then the galvanic procedure of formation of metallic nickel and nickel-cobalt holographic matrix using holographic original pattern, the procedure of contact copying and multiplication of holographic patterns from metal matrix to a flexible polymer film substrate able to cross-linking were developed. The optimisation of the regimes of the holographic and e-beam recording of diffraction structures, the imposition procedure and preparation of a set of sample security holograms with the elements of additional protecting features obtained by holographic and e-beam recording techniques were effectuated. 

The parameters and characteristics of the obtained samples were measured, the variance degree of security features was determined. At the end of project realization the demonstration security holographic stickers with e-beam micro-gratings were prepared. The reflective relief holographic image with 1.0 μm period and horizontal orientation of diffraction lines of the flying stork bearing a grape at the centre of a circle, the name "Republuca Moldova" on the top half of circle and the image of laurel wreath on the bottom half of circle have the diffraction efficiency 18% and 5 electronic diffraction microgratings with 1 μm and 2.0 μm periods and vertical orientation of the diffraction lines have the diffraction efficiency 22%.

