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Abstract

Laser heat-mode lithography is a novel lithographic technique developed from laser direct writing,
utilizing specialized photoresist materials. This technology enables the fabrication of ultra-high-
resolution micro-nano structures and offers advantages such as a straightforward process and low
costs. Ge3Sbz2Tes, owing to its stable phase retention and exceptional phase-change characteristics,
holds significant developmental potential in the field of thermosensitive photoresists. This study
provides an in-depth exploration of the lithographic performance of GesSb:Tes, covering research

XEF|I: #thEx %, T GesShoTes HIHM L ZI B LM FE[)]. A5 15K, 2025, 14(5): 83-91.
DOI: 10.12677/mos.2025.145375


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2025.145375
https://doi.org/10.12677/mos.2025.145375
https://www.hanspub.org/

on its thin-film properties and wet development characteristics. Numerical simulations of the expo-
sure thermal field for GesSb:Tes were conducted using COMSOL Multiphysics software, allowing for
an analysis of how exposure power affects thermal field characteristics. A series of experiments
were designed to validate the simulation results, resulting in the first optimization of the graphical
process for positive development characteristics of Ge3Sb:Te¢. Ultimately, this work achieved the
successful transfer of photoresist patterns onto silicon substrates.
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Figure 1. Schematic of the laser heat-mode lithography
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Figure 2. (a) XRD patterns of as-deposited and laser-irradiated GesSb2Tes thin films; (b) AFM image of the GesSh2Tes thin
film before laser exposure; (c) AFM image of the GesSh2Tes thin film after laser exposure
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Figure 3. Corrosion rates and development selectivity of different phases of GesSb2Tes in solutions of ferric
chloride at various concentrations
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Figure 4. Corrosion rate of GesSb2Tes in 0.4932 mol/L FeCls solution with different development times
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Figure 5. Development effect in FeCls solution: (a) AFM three-dimensional image; (b) SEM images of development effect on
silicon substrate; (c) SEM images of development effect on chromium metal
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Figure 6. Development effect of mixed solution of FeCls and HCI on GesSh2Tes: (a) AFM three-dimensional image; (b)
SEM flat image
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Figure 7. Simulation results of the thermal field distribution of metals: (a) Metal temperature field distribution diagram when
the laser energy is fixed at 0.8 mW; (b) Temperature distribution of metals in the plane direction under different laser energies;
(c) Temperature distribution of metals in the thickness direction under different laser energies
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Figure 8. The effect of different laser energies on the actual exposure writing linewidth
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Figure 9. SEM images of grating cross-sections of GesSh2Tes before and after ICP etching: (a) After wet devel-
opment; (b) After ICP etching
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