
 

 

Your Challenge, Our Solution –  

Technical Workshop (in-person) on Maskless Laser Lithography and 

NanoFrazor® Patterning for Advanced 2D and 3D Biomedical Devices  

 

May 9th, 2022, 13 h – 17 h 

Dorint Adlershof Berlin 

➔ The participation is for free. Number of participants is limited! 

 

Heidelberg Instruments and micro resist technology GmbH are jointly organizing this 

technical workshop focusing on systems and applications in biomedical technology, i.e.  

biomaterials for the fabrication of 2D and 3D biosystems, including microfluidics, 

biosensors, bioMEMS and components enabled by Heidelberg Instruments advanced micro-

/ nanofabrication techniques 

➢ Maskless Laser Lithography 

➢ Thermal Scanning Probe Lithography (TSP-L) 

➢ Two-Photon Polymerization (TPP) 

The workshop takes place the day before the International Forum on BioChips and BioChip 

Solutions (May 10-11, 2022) in Berlin/Germany and addresses especially researchers and 

developers in diverse disciplines as well as stakeholders from the biomedical engineering 

sector who are seeking for solutions for the creation of novel arbitrary, high-resolution 

micro and nanostructures. 

 



Workshop Program 

 

12:00 h 

Registration, get together, small lunch 

 

13:00 h  

Welcome and introduction 

 

13:15 h 

Talk 1: Maskless Aligner - Fast prototyping without photo masks 
Dr. Daniel-Alexander Braun, Technical Sales Manager 

Heidelberg Instruments Mikrotechnik GmbH 
 
 

13:45 h 

Talk 2: Hybrid Polymers: High-performance optical materials for micro- and 

nanofabrication 

Dr. Maria Russew, Operations Manager Hybrid Polymers, micro resist technology GmbH 

 

14:15 h 

Coffee break & networking 

 

14:45 h 

Talk 3: NanoFrazor Lithography for advanced 2D & 3D devices 

Dr. Zhengming Wu, Senior Sales Engineer, Heidelberg Instruments nano AG 

 

15:15 h 

Talk 4: Functional Materials for life science applications - Microfluidics and more 

Dr. Mirko Lohse, Operation Manager Nanoimprint Lithography, micro resist technology 

GmbH 

 

15:45 h / FAQs  

 

16:15 h / Review  

 

17:00 h / End of workshop 



Core technologies Heidelberg Instruments 

 

Maskless Laser Lithography Systems 

In many applications, the traditional photomask has become a thing of the past. Maskless 

Lithography means that your design file is exposed directly onto the resist-coated wafer via a 2-

dimensional Spatial Light Modulator (SLM). The μMLA is the highly successful table- top system 

within our MLA family, „little brother“ to our Advanced MasklessAligner MLA150 an indispensable 

workhorse in many multi-user facilities, nanofabrication labs, and national institutes, ꟷ and our 

industrial Maskless Aligner, the MLA300. 

In addition to flexibility and economy, the maskless aligner technology provides non-contact 

exposure, outstanding ease of use, and high speed, making it the ideal tool in rapid prototyping 

environments, for low to mid-volume production, and Research & Development. 

*** 

Thermal Scanning Probe Lithography (TSP-L) 

NanoFrazor® Lithography Systems are based on thermal scanning probe lithography. Core 

of the NanoFrazor® technology is an ultra-sharp heatable probe tip which is used for writing 

and simultaneous inspection of complex nanostructures. The heated tip creates arbitrary, 

high-resolution nanostructures by local sublimation of resists. Standard pattern transfer 

methods like lift-off or etching can be applied. 

 

        

 

*** 



Two-Photon Polymerization (TPP) 

Two-Photon Polymerization (TPP) is a maskless direct laser writing technology. With TPP, 

the light-matter interaction only takes place within the volume of a focused laser spot.  

The simultaneous absorption of two photons in the focused spot triggers the locally 

confined polymerization of an exposed photoresist. The laser focus can be moved through 

the volume of the photoresist along all three spatial dimensions. Complex 3D structures are 

written along the laser’s trajectory, using light like a brush. Thanks to its versatility, TPP 

fabrication has applications in many fields, including micro-optics, photonics, 

micromechanics, and biomedical technology.  

 

*** 

 

Background information materials - applications 

Innovative materials outside the classic photoresists are opening up new technologies and 

applications for users. For example, hybrid polymers are an essential building block in the 

realization of polymer-based microoptics and microfluidics applications with almost glass-

like properties due to their high optical transparency and thermal stability. These materials 

are particularly suitable in combination with additive processes. NIL resists show their 

uniqueness in that they allow a combination of nano- and microstructures or the 

implementation of nanostructures in functional materials or in locally predefined areas. In 

addition to planar substrates, the structures can also be used on irregular or curved 

surfaces. Upscaling to large surfaces or large volumes is usually straightforward. 

 

Abstracts Talks 

 

Talk 1 - “MLA systems – fast prototyping without photo masks” 
Dr. Daniel-Alexander Braun, Technical Sales Manager 

Heidelberg Instruments Mikrotechnik GmbH 
 

The Maskless Aligner series was first introduced in 2015. Since then, the maskless 

technology has become firmly established in research labs worldwide as well as in many 

small to mid-volume micro fabrication facilities. Application areas include MEMS, 

microfluidics, micro-optics, sensors, electronic components and many more. This 

presentation will give you an insight into our maskless lithography technology with 

emphasis on our maskless aligner series. 

 

*** 



Talk 2: Hybrid Polymers: High-performance optical materials for micro- and 

nanofabrication 

Dr. Maria Russew, Operations Manager Hybrid Polymers, micro resist technology GmbH 

Hybrid polymers are an innovative class of materials combining the flexibility of organic 

polymers with the stability of inorganic glasses. The organic functionalities open up 

countless possibilities for adapting the materials to different application needs. The silicon-

containing inorganic backbone leads to exceptional stability in terms of optical and 

mechanical properties. Typical applications range from micro-optical components, such as 

lenses and gratings, to microfluidic structures. Hybrid polymers can be processed using a 

variety of methods. Standard UV lithography is possible, as well as modern imprint 

lithography, or additive manufacturing methods such as two-photon polymerization. The 

presentation will give you an insight into the unique properties of hybrid polymers and their 

wide range of applications. 

 

*** 

 

Talk 3: NanoFrazor® Lithography for advanced 2D & 3D devices 

Dr. Zhengming Wu, Senior Sales Engineer, Heidelberg Instruments nano AG 

The range of applications for NanoFrazor® t-SPL lithography is very broad spanning from 

ultra-high resolution 2D and 3D patterning to chemical and physical modification of matter 

at the nanoscale. Nanometer-precise markerless overlay and non-invasiveness to sensitive 

materials are among the key strengths of the technology. 

Shaping 2D materials into narrow ribbons, Hall bars etc. is often required, in order to study 

their properties. Another challenge is formation of high-quality electrical contacts on them. 

We show that NanoFrazor lithography can be used for shaping 2D materials with very high 

precision and for forming high-quality metal contact electrodes on them. The fabricated 

devices exhibit vanishing Schottky barrier heights, record-high on/off ratios of 1010, no 

hysteresis, and subthreshold swings as low as 64 mV per decade. 

The presentation will also include examples generating spintronic circuits as well as for 3D 

structures for nanophotonics. Some of these applications have been enabled only due to the 

various unique capabilities of NanoFrazor lithography like the ease of control over the z-axes 

with 1nm precision. 

 

*** 

 

 



Talk 4: Functional Materials for life science applications - Microfluidics and more 

Dr. Mirko Lohse, Operation Manager Nanoimprint Lithography, micro resist technology 

The use of microfluidic devices is an evergrowing market and already before the corona 

crisis point-of-care (PoC)-systems have been used extensively, for instance for the use in 

blood sugar testing, or the screening of pathogens. The multitude of applications for 

microfluidic systems, from drug screening to cell assays, to polymer synthesis show the 

diversity of the platform and the different requirements that are demanded for the 

materials to fulfill when used. While traditionally these systems are fabricated using 

standard thermoplastic materials via injection molding, alternative nano and 

micropatterning techniques offer the possibility to tailor function of the materials and 

devices with new features. 

During this presentation we will show different examples of our materials and their unique 

properties show casting the broad application fields in the context of microfluidics and 

beyond. 

*** 

 


