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SELF-ALIGNED OPTICAL ASSEMBLY USING A 
SINGLE FREEFORM 3D PRINTING PROCESS

EPIC Online Technology Meeting on Laser Processes 
for the Semiconductor Industry | 22.06.26 15-17 CEST



HETEROMERGE GMBH - FACTS
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Technology Center Dresden South 

(Administration)

Spin-off TU Dresden 

CFAED - Center for Advancing 
Electronics Dresden

Numbers & Facts

Incorporated 2023

MergeOne User > 45
HQ Sales offices

Center for Advancing Electronics Dresden 

(R&D)



GAME CHANGER TECHNOLOGY - OVERCOMING BARRIERS
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5.000 µm

Manufacture and assemble

Multi-step processes –
Expensive –

Functional 3D micro-printing

Single process +
Cost efficient +
Functional integration +

Fabrication

Placement

Alignment

Fixation

System packaging

250 µm

Print

System packaging

Material exchange
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2-PHOTON POLYMERIZATION (2PP) LASER WRITING
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Material 1

Material 2

Material 1

HETEROMERGE® enabledBase technology

Laser intensity



HETEROMERGE® TECHNOLOGY DEEP DIVE

5
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HETEROMERGE® PRODUCTS
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MergeOne

Process control camera 
for 2PP systems 

MergeCam MX materials

MXpure

MX535

MXpure

Printing service

Multi-material add-on 
system for 2PP systems 

Optimized materials for 
functional printing

Turning customer ideas 
into functional products

* hardware components are also available for third party system suppliers

1 ml option
available

Advanced 
cleaning 
system

Fiber insert 
option



MULTI-MATERIAL REFRACTIVE LENS STACK (NO GAP)
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MXpure (printed 3rd)MX535 (printed 2nd)MXpure (printed 1st)

MXpure

MX535

MXpure



MICRO-OPTICS EXAMPLES - INFINITE POSSIBILITIES
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IP-Dip IP-S IP-Dip IP-S IP-S IP-Black

MX 
pure

MX 
535

Multi-material optical
systems

Freeform optics and 
photonics

Compact integration and 
packaging

MX
535

IP-Dip50 µm

University of Stuttgart | 4th Physics Institute | Prof. Harald Giessen



UP TO 2.0 MM IN HIGH RESOLUTION
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1 mm
© HETEROMERGE GmbH

From small to large
• Micro-optical systems up 

to 2 mm diameter

Ultimate design freedom 
▪ Perfectly aligned free-

forms,

▪ with highest resolution, 

▪ combining multiple optical 
materials in one print, 

▪ to enable densest system 
integration. 



SPECIFIC USE CASE 
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Idea by

+
Research institute

Photonics Industry Partner 

Idea by

+
Pitch and budget

+

Multi-material 3D printing for compact photonic integration

Advanced fabrication and photonics 
integration

for moving broadband optics from 
macroscopic discrete components into a 
microscopic photonic chip-package

to achieve more compact optical light 
engines for smart consumer electronics.

Broadband micro-optics

Discrete solution (competition) Integrated broadband source

+
Replace 

© laserfocusworld.com (for visualization)

© AMS OSRAM / TRILITE
(for visualization)

Integrate

© GPT 4.5
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Enabling systems integration
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TAKE AWAY – THE EPIC QUESTION
! Providing an innovative technology changing the 

way to make integrated microsystems. Do not 
assemble, print instead! 
(Size ↓ | Design freedom ↑| Cycle time ↓ | Costs ↓)

! Enabling technology platform for industrial optics 
integration.

? Let’s do this change together! We want to realize 
your integration projects.



WWW.HETEROMERGE.COM

HETEROMERGE GmbH  

Gostritzer Straße 61
01217 Dresden
Germany

Tel.: +49 351 463 43966 
info@heteromerge.com


