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Thermal scanning probe lithography (t-SPL) is the core of the NanoFrazor technology. An 

ultra-sharp heated tip locally sublimates a thermally sensitive resist, enabling high-resolution, 

grayscale, and damage-free patterning. Thermal nanolithography thus leads to high quality 

electronic devices and superior contacts on 1D and 2D materials. Furthermore, the 

NanoFrazor's in-situ reading capabilities allow for markerless overlay on arbitrarily positioned 

features like nanowires and flakes. The NanoFrazor can be equipped with a direct laser 

sublimation (DLS) module, which can pattern microstructures using a 405 nm laser. These 

capabilities make the NanoFrazor ideally suited for research and fabrication involving 

sensitive materials like nanowires and 2D semiconductors, combining naonstructuring with 

the heated tip and microstructuring via DLS. 

This talk will introduce the NanoFrazor technology with a focus on advanced device 

fabrication strategies for graphene and other two-dimensional materials. Central to the 

discussion is the NanoFrazor’s markerless overlay capability, which allows alignment of 

devices directly onto randomly positioned flakes and heterostructures with nanometer 

precision. This approach has been shown to be particularly effective for graphene and TMDC 

field-effect transistors, where precise contact placement and clean interfaces are essential 

for achieving high device performance [1,2]. The talk will further present the use of grayscale 

t-SPL for three-dimensional nanoscale patterning, enabling controlled topography and strain 

engineering in 2D materials [3–5]. Finally, emerging approaches combining t-SPL with 

interfacial cleaning, defect engineering and nanoimprint lithography will be briefly 

introduced, pointing toward scalable fabrication routes for next-generation graphene-

based devices [6–8]. 
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Figure 1: a) AFM image of array of dots etched in graphene with the NanoFrazor, b) optical 

microscope image of a low dimensional material device fabricated with the NanoFrazor [9]. 


