55 42 %565 2 ) AND/ NS Q= o 1 Vol. 42, No. 2
202344 A J. Infrared Millim. Waves April 2023

XE4S:1001-9014(2023)02-0169-19 DOI:10. 11972/;. issn. 1001-9014. 2023. 02. 005

BB T IR S R R

AoF, RER', EEY, B BT REMR
(1. FRM K2 FUB TR K E sh ik 4B , f 8 45 350000
2. AR W R LA 100084)

WE. A ENEEFSNA P LEEREER, Al Z & B DE EFRGE ARG RN, ME L
YR 45 8 B W4 2o qb, TARZE PRI BB b RN B E S E R A TXE — &M T s, $RTERZ
R ERIE LSS F AN EERNESEEFESNLR R R ORI EWE T AR mT RAELE,H
e, LA B T A AN (e A= M- AT A= K R 2% ) 86 b ok e AR B A R O B R R A ROR R . (BRI A Nk,
HABEEHRFEN BN ERA R A N FRE, BN, AXRAEETARF LR HENBATE T E 053
o XFEHRMNE T BN RN Bom 5V a5 AT DL RCR o R ey E E kA b FEAERT R
FlAAMEF LR ENBENATHAR LRICR TR, FRET R EWHHE T M.

X B ORATEA; bR E; w AL B4R

& 435 .0437;047;TN36 TERARIRAD: A

Research progress of ultra-broadband photodetectors

LIU Yu', LIN Zhi-Cheng', WANG Peng-Fei', HUANG Feng', SUN Jia-Lin’
(1. School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350000, Chinaj;
2. Department of Physics, Tsinghua University, Beijing 100084, China)

Abstract: Photodetectors play a key role in many applications, such as remote sensing, night vision, reconnaissance,
medical imaging, thermal imaging, and chemical detection. With the increasing complexity of photoelectric detection
tasks, photodetectors working in different bands are gradually integrated into broad spectral detection for the same
scene. Limited by the volume and task module of the integrated system, conventional broad spectral detection tasks of-
ten require multiple detectors working in different bands to perform together, which greatly increases the complexity of
detection system. Therefore, photodetector enabling to response ultra-broadband radiation (UV-vis-IR-THz) has gradu-
ally become a subject of great interest in recent years. However, there have been no reports on the review of ultra-broad-
band photodetectors so far. Hence, this review systematically summarizes the research progresses of ultra-broadband
photodetectors in the past ten years. The factors affecting the response performance of photodetectors and the main types
of common photodetectors are described first, and then the research progress, development status and challenges are re-
viewed and suggestions about the future research directions of ultra-broadband photodetectors are also provided.

Key words: ultra-broadband, photodetector, response performance, device type
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Fig. 1 Principle schematic diagrams of (a) BE PD, (b) PTE PD, (c¢) PCE PD, (d) PVE PD and (e) PGE PD
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Fig. 2 (a) The left figures show the schematic diagram of suspended rGO photodetector and the optical images of samples after
heat treatments under different temperature, the right figure shows the response characteristics of the suspended rGO photodetector
at different annealing temperatures, (b) the left figures are the structure diagrams of a millimeter-lever CNT film photodetector and
a micron-level CNT film photodetector, the right figures are the response curves of millimeter device and micron device in air and

vacuum respectively
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(a) The PCE photodetector based on EuSbTe, and its response current curve, (b) the schematic diagram based on EuBiTe,

photodetector and its response current curve, (c) the schematic diagram of SnSe/PET photodetector structure and its response current,

(d) one-dimensional CDS,Se, , micro-nano-structure photodetector based on multi-component alloy and its response current curve
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(a) Heterojunction PD by integrating CQD, rGO and AgNP materials with p-Si

, and I/V curve comparison, (b) UB-PD

with vertical heterostructure based on TI Bi,TE,-Si, and its response current in different wave bands, (c) Bi,Te,/ pentacene hetero-

junction PD, and its response current in different wave bands
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