
Surface Functionalization  
with DLIP 

Creating Versatile Surface Properties with a Single  
Laser-based Process

DLIP technology demonstrates its particular 
strength in large-area surface structuring in 
the micrometer and submicrometer range. It 
offers scalability while maintaining a consistent 
structural resolution. In addition to topography, 
electrical, chemical, and mechanical properties 
can also vary periodically. No additional 
material is required, the resulting structures 
retain the same mechanical properties as the 
base material, and the process step of coating 
adhesion during surface finishing is eliminated. 
To make this possible, the researchers at Fraun-
hofer IWS develop technical solutions (DLIP 
modules), process parameters, and specific 
functionalities that provide users with precisely 
the solutions they need: 
 

Microstructured embossing and forming 
tools for the production of functionalized 
surfaces
Functionalized component and part surfaces 
for improved adhesion and biocompatibility
Replication of biomimetic structures such as 
hydrophobic, hydrophilic, and antibacterial 
surfaces
Light management: increased absorption 
or emission of devices (OPV and OLED) 
through topographic microstructuring 
by means of diffraction effects and light 
scattering 
 
 
 
 
 

Direct Laser Interference Patterning (DLIP) has evolved into a flexible and industry-
ready tool for producing targeted surface topographies. DLIP can process all light-
absorbing materials such as metals, ceramics, and plastics, as well as transparent 
polymers and glass. 
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Compact DLIP Systems and Machines  
  
The latest generation of DLIP processing heads 
makes it possible to enables varying the struc-
ture period and orientation during processing. 
This allows a wide range of surface structures to 
be produced with a single system and process 
step. The modules can either be integrated as 
individual components into existing and robot-
assisted laser systems, or Fraunhofer IWS offers 
compact DLIP machines with an already integra-
ted processing head, the associated peripherals 
such as laser and housing, and custom-develo-
ped control software. The latest generation of 
DLIP machines also enables the processing of 
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AI Testbench: predictive 

modeling for laser precision 

manufacturing. Combination 

of micromaterial processing 

with machine learning.

 

Center:

Direct Laser Writing (DLW, l.) 

vs. DLIP (r.). 100 times faster 

through interference processing.

Right:

DLIPµcube: compact machine 

with DLIP scan module.
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Beam movement

Size L x W x H

Beams / Period

Wavelength

Usual Speeds

Option

Patterns

Linear stages of machine

~300 x 100 x 100 mm³

     

10 –60 cm² / min

Scanner based

~300 x 200 x 100 mm³

60 – 300 cm² / min

Loss-free pattern switching

Linear stages of machine

~400 x 100 x 100 mm³

3600 – 10000 cm²/min

2 – 4 (beam blocker configuration) / 0.5 – 20 µm (wavelength depends)

Infrared, Visible, UV

3D components through the integration of the 
technology into a five-axis machine. 
 
Key Benefits

Single-step process without additional 
materials
Scalable from laboratory to industrial 
production
Compatible with metals, ceramics,  
polymers, and glass
Periodic structures from micrometer and 
submicrometer range  
Integration into existing laser systems or  
as turnkey solution

Periode (Λ) Periode (Λ)

Comparison of available DLIP Modules


