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High Throughput Laser Nano Direct Writing Technique
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China;
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Abstract Laser direct writing (LDW) technique has been widely used in various scientific fields because of its flexible 3D
micro/nano-structure processing and manufacturing capability. Due to the diffraction limit, it is challenge to get sub
100 nm or sub 50 nm resolution and realize high throughput 3D nano-manufacturing, which is critical important for the

integrated circuit industrial applications in the post-Moore law period. From the perspective of optical imaging, it is

concerning with superresolution imaging with large field of view, 1. e. , maximum throughput spatial passband product.

LDW technique focuses on writing with high throughput and high resolution. This paper will expound on the development

of the LDW technique and introduce our research group's progress in the high throughput LDW technique.
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Table 1 Chemical components and photophysical performance for Rim-P series photoresist

Sample Resin composite’ n €00 /(10" Lomol " *em™) I, /(10" arb. units) Tow /NS P, /mW
. 38.7% PETA
Rim-P1 1.518 1.61 3.740 4.72 3.71
61.3% BPADA
. 69.5% PETA
Rim-P2 1.518 1.68 0.262 3.97 2.23
30.5% BPFDA
. 86.0% TCDA
Rim-P3 1.518 2.61 0.521 3. 30 3. 00
14.0% BPFDA
Rim-PO 100.0% PETA 1.484 2.33 0.319 4.33 2. 30

Note: ‘the percentage in the resin composite stands for mass fraction.
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Fig. 5 3D hollow spot. (a) Schematic of 3D hollow spot modulated with SL.M; (b) modulation module of 3D hollow spot; (¢) intensity

distribution of 3D hollow spot in front focal plane of objective lens; (d) linewidth corresponding to inhibition laser off or on
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Fig. 6 Beam stabilization. (a) Schematic of beam stabilization module; (b) position and (c) angle drift of beam without drift control;

(d) position and (e) angle drift of beam with drift control
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Fig. 8 Different micro/nano-structure devices written by PPI-LDW
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