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Abstract

Phase change materials, with their excellent optical and thermal stability as well as erasable cha-
racteristics, have demonstrated tremendous application potential. During the phase transition
process, the optical parameters of these materials undergo changes. By adjusting the laser power,
we can achieve precise control of the crystallization state of phase change materials. This charac-
teristic has also been verified through simulations using the film system design software Macleod.
However, due to limitations inherent in the materials themselves, the number of parameter
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changes that can be achieved is quite limited, and it is not possible to fully retain the grayscale in-
formation of the image during exposure. Therefore, the idea of using simulated grayscale expo-
sure has been proposed, which allows for the exposure of multiple grayscale levels of images using
only one laser power. A seventeen-level grayscale image was exposed on a GS film, and it was de-
veloped to increase grayscale contrast. Finally, the image of “Luo Xiaohei Chronicles” was exposed,
achieving a high-fidelity exposure of the image.
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Figure 1. The reflectivity of GS photoresist films at different temperatures
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Figure 2. Binary image representation
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Figure 3. 5-level analog grayscale
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Figure 4. Original image of a seventeen-level grayscale picture and schematic diagram of dithering matrix
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Figure 5. Exposure results of seventeen-level grayscale and detailed views of partial areas
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Figure 6. Exposure results of seventeen-level grayscale images with different development times, from left to right: 20 minutes, 60
minutes, and 100 minutes
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Figure 7. The original image of “Luo Xiaohei Chronicles” and the physical exposure result
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