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IJPOFs – Inkjet Printed Optical Filters
Additive Manufacturing of Highly Customized Optical Filters

Optical filters can selectively reflect or transmit the spectrum of 
the light of interest. Such filters exist in many optical systems. They 
block or amplify a certain part of the spectrum to realize special 
functions. Recent advances in machine vision, AR and VR techno-
logies, autonomous driving, medical inspection, and laser materials 
processing require an enormous number of optical filters. The spec-
tral functions and sizes of the filters vary constantly. Inkjet Printed 
Optical Filters (IJPOF) offer an industry-relevant solution to reducing 
manufacturing costs and increasing customization flexibility.

Main features of IJPOFs

Unlike pigment/dye-based optical filters, IJPOFs are based on multi-
layer interference mechanisms. The latter enable the development 
of optical filters with near-zero light absorption and precise control 
of optical properties. The spectral reflectance or transmission peak 
wavelength and the bandwidth of the spectrum in the visible and 
near-IR regions is determined by the thickness of the individual 
layers and the structure of the stack. Optimal nanometer precision is 
achieved by controlling the ink concentration and the number of ink 
droplets deposited per unit area.

Inkjet-printed optical filters with  
different optical properties
(Photo: KIT, Light Technology Institute)

Optical filters with different optical properties are printed 
directly from an inkjet printer
(Photo: KIT, Light Technology Institute)
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Advantages of IJPOFs

Optical filters are usually manufactured under ultra-high vacuum 
conditions. The size of the filters in batch production is limited by 
the size of the vacuum chamber. With the inkjet printer, the size 
limitation can be overcome and a larger, continuous production 
of optical filters under normal ambient conditions can be realized. 
This drastically reduces production costs. On the other hand, inkjet 
printing is a drop-on-demand technology. This means that masks 
are not needed if a certain structuring of the filters is required. It 
also makes it easier to produce optical filters in the desired locations 
and sizes.

Industry Application Scenarios 

Inkjet printing is an extremely flexible technology. On the one hand, 
a single filter size can be produced from a hundred micrometers 
to one meter, and on the other hand, it is relatively easy to image 
filters with different optical properties, from the ultraviolet to the 
visible through to the infrared spectrum, as an array. The developed 
technology can help reduce manufacturing complexity in systems 
such as cameras, displays, smartphones, car sensors, etc. The spinoff 
company Prio Optics is in preparation.

Printed flexible and patterned optical filter.
(Photo: KIT, Light Technology Institute) 
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einer Batchproduktion durch die Größe der 
Vakuumkammer begrenzt. Mit dem 
Tintenstrahldruck kann die 
Größenbeschränkung überwunden und 
eine größere, kontinuierliche Herstellung 
optischer Filter unter normalen 
Umgebungsbedingungen realisiert 
werden. Dadurch werden die 
Produktionskosten drastisch gesenkt. Auf 
der anderen Seite ist der Tintenstrahldruck 
eine Drop-on-Demand-Technologie. Das 
bedeutet, dass keine Masken benötigt 
werden, wenn eine bestimmte 
Strukturierung der Filter erforderlich ist. 
Außerdem wird die Herstellung optischer 
Filter an den gewünschten Stellen und in 
der gewünschten Größe einfacher. 

   
Anwendungsszenarien in der 
Industrie 
 
Der Tintenstrahldruck ist eine äußerst 
flexible Technologie. Einerseits kann eine 
einzelne Filtergröße von hundert 
Mikrometern bis zu einem Meter 
hergestellt werden, andererseits ist es 
relativ einfach, Filter mit unterschiedlichen 
optischen Eigenschaften (vom 
ultravioletten über das sichtbare bis zum 
infraroten Spektrum) als Array abzubilden. 
Die entwickelte Technologie kann dazu 
beitragen, die Herstellungskomplexität in 
Systemen wie Kameras, Displays, 
Smartphones, Autosensoren usw. zu 
verringern.  
 

  

 
Tintenstrahlgedruckter Filter mit Spektrumsaufteilungsfunktion 
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Print your own optical ideas


