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Background and objective
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Silicon-CMOS process technologies
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Detection principle 2
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[3] S. Hayashi et al., “Ultrabright continuously tunable terahertz-wave generation at ) / N T %
room temperature,” Scientific Reports, vol. 4, 2014. jtﬁﬂﬁk
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Micrograph of fabricated 1-D pixel array and measured spatial profile
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Performance comparison

Reference | Technology Responsivity NEP Chopping
(kVIW) (pW/HZzY2) | frequency
[2] 65 Nnm 0.8 66 1 kHz
at 1THz
[3] 130 nm 3.4 28 1 MHz
at 0.82 THz
[4] Schottky diode 0.273 42 1 MHz
(130 nm) at 0.86 THz
This work 180 nm 34.6 578 31 Hz
at 0.93 THz 86.7 100 kHz
(EVtILEZE) | (estimated)

[2] R. Hadi et al., “A broadband 0.6 to 1 THz CMOS imaging detector with an integrated lens,” Proc. IEEE

Microwaves Symposium, pp. 1-4 , 2011.

[3] D. Y. Kim et al., “820-GHz imaging array using diode-connecter NMOS transistors in 130-nm CMOS,” Dig.
Tech. Papers IEEE VLSI Circuits Symposium, pp. 12-13, 2013.
[4] R. Han et al., “Active terahertz imaging using Schottky diodes in CMOS: array and 860-GHz pixel,” IEEE J.
Solid-State Circuits, vol. 48, no.10, pp. 2296 — 2308, 2013.
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»~z= Shota Hiramatsu, Kosuke Wakita, Seokjin Na, Sayuri Yokoyama, Masayuki Ikebe and Eiichi Sano, “CMOS terahertz
imaging pixel with small on-chip antenna,” 2017 International Image Sensor Workshop (IISW), pp. 74-77, May. 2017
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