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   Invention 

The present invention relates to an electromagnetic radiation emitting device, particularly in the visible 

spectrum. The emitting device is capable of simply and effectively modifying the primary emission 

spectrum of the device in order to obtain a final electromagnetic radiation of desired wavelength, different 

from the primary emission. The present invention further relates to a method of manufacturing said 

device, as well as to the use of a converter material suitable to realize said modification of the emission 

spectrum.  

The device was born to meet the need to prepare a device emitting electromagnetic radiation of simpler 

realization than the devices known to the state of the art, ensuring the achievement of the desired optical 

properties, as well as a uniform and constant efficiency of conversion of the wavelength of the 

electromagnetic radiation of departure emitted by the layer of semiconductor material possessed by the 

device.  

 

The studies have highlighted the need to associate the layer of semiconductor material with a converter 

layer - capable of performing the function of converting at least partially said electromagnetic radiation of 

departure - made of a different material than the phosphors and silicon nanoparticles of the production 

processes known and easier to process and simple conferral of optical properties (in particular 

photoluminescence) necessary for the emission of electromagnetic radiation of the desired wavelength. 

This was achieved by fabricating the converter layer of the emitting device in a nano-structured silicon-

based material.  

R.i.CO. - INDUSTRIAL AND COMMERCIAL REPRESENTATIONS S.R.L. is also a patent applicant. 
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The emitting device according to the present invention may find application in all those fields where a light source in the visible spectrum, whether white or coloured 

light, is required, even where a small light source is required. A first example is represented by the lighting industry which may include:  

• public or private lighting systems, both for indoor and outdoor use, where generally light sources characterized by high efficiency and low consumption (both in 

terms of energy saving and reduction of environmental impact) are required. 

• luminous signage for means of transport, where coloured and well visible light sources are required even in difficult atmospheric conditions. 

• artistic and architectural lighting systems, where versatile and easily configurable white or coloured light sources are required. 

• artificial vision systems where bright, focused and homogeneous light is required.  

 

A second example is the field of medicine, which can include:  

• chromotherapy, where coloured light sources are required for the treatment of certain diseases. 

• photo-biomodulation, where non thermal light sources are required that must not produce damage to the cells of the treated tissue. 

• electromedical analysis equipment, such as the endoscope, where small light sources are required. 

 

A further example is represented by the agricultural sector, where cultivation can be made more efficient by selecting for each type of crop the light source having the 

appropriate wavelength and emission band. 

Industrial applications 



Possible 
developments 

The invention makes it possible to define and predetermine in a single process step both the 

fundamental wavelength and the emission band of the electromagnetic radiation emitted by the 

device. In detail, by varying the intensity of current applied, it is possible to vary the size of nano-

structured silicon crystals and, therefore, to select in a single process step both the fundamental 

wavelength and the emission band of the electromagnetic radiation emitted by the device. This 

aspect is particularly advantageous both in terms of versatility of the production process and in 

terms of costs of the latter and, therefore, also the cost of production of the device itself.  

 

Moreover, the above production process has a good reproducibility and an efficient use of the 

starting silicon because, once removed the membrane of nano-structured silicon obtained in this 

way, the remaining crystalline silicon substrate can be reused to form a new membrane allowing 

the use of the substrate for its entire thickness with a significant reduction of production waste. In 

addition, the dimensions of the membranes and microparticles of nano-structured silicon are such 

as to simplify the assembly of the final emitter device and is guaranteed a greater stability of the 

properties of the emission spectrum of light emitted from the device. 

 

 

Five prototypes of the invention have been developed and are in the testing phase. 
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