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Abstract: As the pixel size of the vanadium oxide (VOyx) uncooled infrared focal plane decreased, the
absorption area of the detector exhibited a sharp quadratic decrease in the edge length. Improving the
absorption efficiency of the VO, uncooled infrared focal plane arrays has become a crucial research topic. In
this study, a comprehensive and systematic simulation of the factors affecting the optical absorption of single-
layer and double-layer VO, uncooled detectors was conducted from the aspects of material and structure, in
terms of the absorption characteristics of single-layer material, different absorption structures, height of the
cavity, and thickness of the film system. A systematic approach to improve the absorption of VO, uncooled
detectors is provided by quantitatively comparing the factors with the simulation results, which have certain
reference significance for the design and research of VO, uncooled detectors.
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(b) Absorption or transmission curves of
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Optical parameters and optical properties of each material (A, T, and R in Figures (b) and (c) represent Absorptivity, Transmissivity,

and Reflectivity, respectively. Figures (c) and (b) share the same legend)
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Fig.4 Schematic diagram of different absorption structures of VOx uncooled detectors(The surface structure is a SiN./Ti/SiNyx sandwich
columnar metasurface antenna structure, with a thickness of 50nm/10nm/50nm for SiN./Ti/SiN; interlayers; the antenna period is 2.5

pm, and the diameter of the columnar antenna is 1.5 um; the parameters of other structures and film systems are shown in Figure 2)
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Fig.5 Absorption of different absorption structures of VOx uncooled detectors (Figures (a) to (h) share the legend of Figure (a), where R,

A, and T respectively represent Reflectivity, Absorptivity, and Transmittance)
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Table 1 Comparison of absorption structures of VOxuncooled detectors
Serial number  Fill factor Resonator Reflective layer  Surface structure 5714 pm
Effective average absorption

1 50% without without without 16%

2 70% without without without 22%

3 70% with without without 30%

4 70% without with without 11%

5 70% without without with 29%

6 70% with with without 44%

7 70% with without with 36%

8 70% without with with 32%

9 70% with with with 49%
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Fig.7 Absorption curves of different cavities (curves of absorption with lower chamber when the upper cavity is fixed)
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