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Abstract: Due to myriad applications, infrared and terahertz are playing an important role in the fields of
spectroscopy, imaging, wireless communication and remote sensing. However, be limited by the low
photon energy in the infrared terahertz band, the detection encounters great difficulties, so it is a
anenormous challenge to realize infrared and terahertz detection with high sensitivity, high speed and high
stability. Two-dimensional materials offer new opportunities for infrared and terahertz detection due to
their high mobility, adjustable band gap, and few surface dangling bonds. The development of two-
dimensional material infrared and terahertz detectors regulated by photo-hot carrier is in the ascendant.
This paper mainly introduced the latest research progress of infrared and terahertz detectors based on
photo-hot carrier regulation. This article will expand on materials, device structures, response bands, and
response mechanisms.
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Fig.1 Schematic diagram of graphene infrared detector and its performance!*"!
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Fig.2 Structure diagram of infrared detector based on black phosphorus!'~"*!
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Fig.3 Structure diagram of molybdenum disulfide infrared detector based on transistor and heterojunction!™™'
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Fig.4 Structure diagram of infrared detector based on bismuth selenide!™ "
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Fig.8 Terahertz detector based on graphene and black phosphorus field effect transistor and test results™®="

2.2.2 A TAHH R MG Kk AR &

ik A Ak o — b P RE OGS B9 98 A5 A of AR S
TR ACEE S A S0 09 57 B R 1 2
A A A 5 1) R 28 R g ] 9 () () BT 1 2
T R PI BOR W R b KO 2% R A
B &R AF L, T K L A A I R A R 7R T 2
T R B B B T, IR ELIE A A 1 A R U D'
S I IO T R AR E 1) 8% Bl O a0 O 1R
T, A AR K 2% I B B e R AR AN 9(e) I .

F A XUZ A7 806 55 5040 0 5 45 ] 95 2% 1F , 4%

PO 3 T A0 8 M — i 1 Tk S 5T 45 L D% A 8 0 — A Bl S 5 46

(b) Rectifying
k Shottky contact

TR H 5 T a1 9(d) L (e) B, WLz A7 58 0
Z ) Je 35 — 2 FAL SR 2 PR e B 2, AR fE
0% A5 250 A0 1 I LR, O EL Y AR R R WO 22 B
PUJE . i P 9 38 R 09 06 A 20 1 RE A8 A7 R0 3% 5
AL B JZ 7 AR S, T LLAT UG &% 1 7 Kbk 2% B
B a1 09 MU R P A AR S, JFRE R EIAR &
{5 M LB 100 11 O(6) by 45 11 A5 U B O 1 THz 48 3 14 1 5
T, TR T P e S F O B R U R )
AR o ol TG AR RO D B2 2 G, BT LI 2 R 3R 8
Hh R I P DL B A 2% U B R B4 B Bl 2 ke A 2 2R

(c) P implantation
1 Model

VAP

o TN

N implantation

Responsivity/A*W
S
>

MLG Model
Gold V/\\ ® Measurement
contact "\\
n*-doped 4H-SiC 4 10°F \J A\
: Semi-insulatin,
-doped 4H-SiC g
feope ! 4H-SiC s N L
0.1 0.2 0.3040.50.6
Frequency/THz
20pF
(ﬂl 300K
€ h-BN barri
() arrier <
g 15p
THz £
.......... ] Gate voltage
AN~ : ol
2 10p 2v
............ E 1V
g 0
& 5p
Top layer Bottom layer ok
-0.2 -0.1 0 0.1 0.2
pr-bonnm/v

¥4 DR T 2% 140 45 495 K 7 AL DB P DL B ) A R [ TR
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