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Research development about room temperature terahertz detector

array technology with microbolometer structure (invited)
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Abstract: Terahertz (THz) detector with thermal sensitive microbolometer structure indicates many
prominent features, such as wide band detecting region, large array pixels, high integrated device, real-
time imaging, comparing with some other room-temperature THz technologies. Microbolometer structure
using VO, thin film as sensitive material has been successfully fabricated uncooled infrared focal plane
array detector, but unsuitable for THz detection for very low THz wave absorption ratio. So some special
design should be presented in the microbolometer structure to achieve high performance THz detector.
Room-temperature THz technologies and development of microbolometer type THz detector array were
introduced in this article briefly, and also the research about THz absorption material or structure in
University of Electronic Science and Technology of China was presented in the paper.
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Tab.1 Main performance parameters of different

room temperature terahertz detectors
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Fig.1 Structural representation of NEC’s bilayer micro-bridge
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Fig.2 Transmission image of THz camera reported by INO
Company (loudspeaker connector and circuit board, F

number of left figure 0.95, F number of right figure 0.6)
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Fig.3 Cell structure terahertz microbridge designed by CEA-LETI
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Fig.4 Completely fabricated detector array and package image
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Fig.5 Structure of a micr-bridge with NiCr absorption film on the

top layer and the calculation results of absorption
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Fig.6 Morphology of non—RIE modified (a) and RIE modified (b) NiCr films prepared on dielectric films and comparison of absorptivity
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Fig.7 Transmission (a) and reflection (b) curves of 14 nm NiCr

thin films prepared by direct fabrication and RIE thinning
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Fig.8 Schematic diagram of a dual patch antenna coupled

microbridge
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Fig.9 Structure design of helical antenna compatible with
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microbridge structure
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Fig.10 Terahertz wave absorption curves of bridge helical antenna

coupled micro-bridge structure
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Fig.11 Extended helical antenna coupled micro-bridge structure (a)
and terahertz wave absorption curves of the structures

under different extended leg antenna widths (b)
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