
https://lib.uliege.be https://matheo.uliege.be

Master thesis : Hardware and Software Development of a Custom Collimated

Multi-Wavelength UV Light Source for MSLA 3D Printing

Auteur : Motte, Killian

Promoteur(s) : Redouté, Jean-Michel

Faculté : Faculté des Sciences appliquées

Diplôme : Master : ingénieur civil électricien, à finalité spécialisée en "electronic systems and devices"

Année académique : 2025-2026

URI/URL : http://hdl.handle.net/2268.2/26095

Avertissement à l'attention des usagers : 

Tous les documents placés en accès ouvert sur le site le site MatheO sont protégés par le droit d'auteur. Conformément

aux principes énoncés par la "Budapest Open Access Initiative"(BOAI, 2002), l'utilisateur du site peut lire, télécharger,

copier, transmettre, imprimer, chercher ou faire un lien vers le texte intégral de ces documents, les disséquer pour les

indexer, s'en servir de données pour un logiciel, ou s'en servir à toute autre fin légale (ou prévue par la réglementation

relative au droit d'auteur). Toute utilisation du document à des fins commerciales est strictement interdite.

Par ailleurs, l'utilisateur s'engage à respecter les droits moraux de l'auteur, principalement le droit à l'intégrité de l'oeuvre

et le droit de paternité et ce dans toute utilisation que l'utilisateur entreprend. Ainsi, à titre d'exemple, lorsqu'il reproduira

un document par extrait ou dans son intégralité, l'utilisateur citera de manière complète les sources telles que

mentionnées ci-dessus. Toute utilisation non explicitement autorisée ci-avant (telle que par exemple, la modification du

document ou son résumé) nécessite l'autorisation préalable et expresse des auteurs ou de leurs ayants droit.



University of Liège
Faculty of Applied Sciences

Master’s Thesis presented to obtain the degree of:

Master of Science for “Electronic Systems and Devices”
in Electrical Engineering

Hardware and Software Development of a
Custom Collimated Multi-Wavelength UV

Light Source for MSLA 3D Printing

Author: Killian Motte (s210801)

Academic supervisor: Prof. Jean-Michel REDOUTÉ

Daily supervisor: Mr. Gabriel Digregorio

Academic year 2025–2026



i

Abstract
Masked stereolithography apparatus (MSLA) 3D printing relies on the selective transmission of ultraviolet

light through an LCD screen to cure photosensitive resins layer by layer. In this process, the illumination system
has a direct influence on the achievable irradiance, exposure uniformity, optical bleeding, and resin compatibility.
This work focuses on the development of a custom collimated multi-wavelength UV source for an experimental
MSLA printer developed within the Microsys laboratory.

The proposed source operates at 365 nm, 385 nm, and 405 nm, with the objective of extending the range of
usable photopolymer resins and investigating the influence of wavelength on pixel-scale optical spreading. The
work includes the characterization of existing illumination systems, the study of LED–lens alignment effects,
the selection of UV LEDs and collimation optics, and the comparison of two source architectures. Dedicated
electronic boards were designed and tested to drive the high-power LEDs, select the active wavelength, and
integrate the source into the printer electronics.

The developed hardware was validated electrically and thermally, and a partial optical prototype was
characterized experimentally. The measurements showed that the source can produce a collimated illumination
with an estimated half-beam angle of approximately 3.5◦. With a six-lens prototype, the maximum irradiance
measured after the LCD reached 1.58 mW/cm2 at 365 nm, 4.26 mW/cm2 at 385 nm, and 5.23 mW/cm2 at 405 nm.
The 405 nm value is comparable to the irradiance of the previous single-wavelength source used in the printer.
Simulations of the complete source indicate that the dense Parmigiana LED1 architecture should provide the best
compromise between irradiance and uniformity.

The experiments also highlighted several limitations of the present setup. In particular, the current RGB LCD
screen exhibits low UV transmittance, especially at shorter wavelengths, and the irradiance pattern transmitted
through a red sub-pixel was found to be much wider than the physical aperture. Although a reduction of this
spreading was expected at shorter wavelengths, it was not observed under the tested conditions.
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Figure 1: Final experimental setup used to characterize and validate the multi-wavelength UV sources.

Figure 2: Custom control board developed to drive the UV LED sources and select the active
wavelength.


