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Abstract:
This report introduces a novel fabrication methodology 
enabling the reliable production of scanning tunneling 
microscopy (STM) prepatterned chips for micro-level 

photomask design, optimized interfacial metal stacks, 

The process establishes a new baseline for reproducible 
quantum material research platforms.

Summary of Research:
STM achieves atomic resolution but suffers from an 

localization aids are impractical in extreme environments 
[1, 2]. In CNF, we developed recipes for prepatterned 
chips with integrated registration markers to resolve 

without external systems.

designed patterns underwent .dxf to .gds conversion 
in KLayout with manual correction of alphanumeric 

essential for 2D quantum device targeting. Post-write 

Post-development O2
prevented resist scumming around critical edges.

 Torr), and scanning 

bilayer provided oxidation-resistant surfaces while 

4. Damage-Mitigated Device Release

polishing to manually remove the insulating SiO2 
layer. Cutting was conducted under a DISCO Dicing 

2 strips (Oxford RIE) to 
remove organics without ion bombardment damage.

quantum device making. Reliability validation involved 

(Fig. 3), zero registration failures during 2D material 
transfers, and half a year shelf-life stability (N2 storage).
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Conclusions and Future Steps:
The established process enables reliable fabrication 

devices. Future work will extend this methodology 
to air-sensitive materials (e.g., CrPS4) via glovebox-
compatible integration, requiring conductance-
optimized electrodes through testing new electrode 
categories to minimize conductance reduction and 
geometric redesign through modifying pad geometries 
to prevent bonding-induced circuit shorts.
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