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Abstract 

The field of additive manufacturing (AM) and 3D printing technologies is rapidly developing.  
Industrial 3D printers have been in operation since the mid 1980’s, however, the field has 
expanded significantly in the last five years since the advent of desk top 3D printing.  

The objective of this project is to design and build a modular 3D printer to promote 
experimentation and research on high resolution additive manufacturing. From the several 
printing technologies available, a printer using Digital Light Processing (DLP) has been chosen 
for its high resolution capabilities and with potential in micro-manufacturing of parts with some 
built-in electrical functionality as well as mechanical structure. The printer works by exposing 
successive thin layers (10-100µm) of UV sensitive resin to light patterned from sliced images 
(.stl) of a 3D CAD model. The UV exposure acts as a catalyst to harden the material. The 
technique is known as “StereoLithographic” 3D printing (STL). Because light is used as the 
medium, high resolution printing is possible.  Theoretically the resolution of objects printed with 
this technique is limited by the wavelength of the light used (<400 nm) which is at least 2 orders 
of magnitude smaller than the other 3D printing technologies can deliver (>100 µm) such as the 
widely popular fused deposition modeling (FDM) or the industrial selective laser sintering (SLS) 
or the PolyJet Matrix Technology (PJMT).   

An overview of the DLP STL 3D printing will be given followed by the details of our design 
including its mechanical and electrical drive structure, its control circuitry, DLP synchronization 
and PC software. Samples of 3D structures printed will be shown including some 3D test 
structures which demonstrate the level of printing resolutions we have attained with our first 
generation design. 
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