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3D printing using continuous wave light
 (single photon absorption) 
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Modules of the 2025 course

Topics covered No Lecture/Date 
VAT Photo polymerization (history)  – DLP printer – light engine – part I 5 20.03.2025

DLP printer – chemical components in a photoresin – role of oxygen – CLIP method– part II 6 27.03.2025

Tomographic Volumetric Additive Manufacturing (TVAM) 7 03.04.2025

Two photon Polymerization : nanoscale printing 8 10.04.2025

Two photon Polymerization : applications 9 17.04.2025

EASTER BREAK 22.04.2025

Prof. Paul Dalton, University of Oregon:  Met Electro Writing (nanoscale) 10 1.05.2025

Gari Arutinov, Holst Center for AM:    Mass transfer of microcomponents 11 08.05.2025

Julian Schneider: Scrona 12 15.05.2025

Patrizia Richner: Sonova (hearing aids). //                  Design Competition 13 22.05.2025

QUIZZ #2
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Design Innovation
For free

Additive Manufacturing
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Extrusion

Material
 Jetting

Vat 
photopolymerization

Binder Jetting Powder bed fusion
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Are polymers important in AM ?
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Photopolymerization

5Solid part

Liquid part

Liquid mixture

Light Irradiation
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First use of single photon polymerization in 3D printing

Historical perspective

Review of Scientific Instruments, 

Vol. 52, Issue 11, Nov. 1981
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Historical perspective
Top-bottom

Bottom-up

Point by Point
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1980: First patent by Japanese Dr. Kodama for Rapid Prototyping : “a vat of 
photopolymer material is exposed to a UV light that hardens the part and 
builds up the model in layers”.

Not enough                       f           … the full patent was not filed within the 1-year deadline ! 

1984: 3 French scientists at CNRS independently discover the same thing, file 
at patent application on July 16, 1984. 

Alcatel – Cilas drop the application “for lack of business perspective” !!

1984: In the US, Chuck Hulls independently discovers the same thing, file a 
patent application on Aug. 8, 1984.
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$ 600 Million/year
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2015
1200 citations

Founded 2013: Raised $422 M.

Carbon 3D
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- light engine for DLP printing

- Experiments with DLP

- Resin chemistry
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Pixel size.
5.4 x .5.4 um
1920 x 1080 pixels

Digital MicroMirror Array (DLP )
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34o

68o

LOST LIGHT : PIXEL OFF

PIXEL ON

Digital MicroMirror Array (DLP )
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This 
Angle is too 
small. Light 
from the LED 
lens would 
block
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Light intensity uniformity
(pixel py pixel attenuation)

L  x   W  x H
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Complex 
Projection lens
Modeled as a thin lens

𝑓
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DMD chip

“off pixels"
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DMD chip

“on pixels"
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Draw a sketch of how the components are positioned  (light source& board, DMD, lens)
based on the system below 
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Wave Optics

Wave optics
correction

Ray Optics

NOT TO SCALE
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Simulation
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Image plane

Real surface measurement

Simulation

Image plane + 2mm(exercise)
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Example
Design a DLP printer projector for microlithography i.e we are interested in making small but
high resolution structures. Assume we want to achieve 10 um spatial resolution with a build 
                               volume of 15 x 15 x 15 mm. 

i.e Find the lens, the distance of the DLP chip to the lens
, distance of the image plane from the lens (i.e where 
the resin container is located)

https://www.ti.com/dlp-chip/overview.html


Advanced additive manufacturing technologies – week 5, 2025  



Advanced additive manufacturing technologies – week 5, 2025  

DLP 3D printing

Glass window

Teflon membrane

Projection 
Unit
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𝐼0𝑡

𝑧𝑐𝑡 =
1

𝛼𝑖
𝑙𝑛

𝛼𝑖𝐼0𝑡

𝐷𝑐
𝛼1 = 𝛼𝑃𝐼 + 𝛼1,𝑑𝑦𝑒

𝛼2 = 𝛼𝑃𝐼 + 𝛼2,𝑑𝑦𝑒

𝛼3 = 𝛼𝑃𝐼 + 𝛼3,𝑑𝑦𝑒

Penetration depth ℎ =
1

𝛼𝑖
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As comparison
Water has a viscosity of 1 cps at 20oC
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