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Research progress of room temperature semiconductor infrared
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Abstract: Room temperature operation of infrared photon detectors will open up a wider range of appli-
cations. This article summarizes the room temperature performance and dark current mechanism of
semiconductor devices from near infrared to long wavelength infrared. Different methods to suppress
dark current including the design of the interband cascade structure of InAs/GaSb type II superlattices
and the nonequilibrium operation mode of HgCdTe to suppress the Auger process show unique advan-
tages. These electronic structural designs, combined with the latest progress in subwavelength photon-
ic structures to enhance light coupling and reduce dark current, hold the promise to achieve a high per-
formance infrared imaging chip operating in room temperature in the near future.
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Fig 2 The temperature dependence of the four dark current
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Table 1 latest reports on room temperature performance of InGaAs near infrared detectors.
X T LA B ) R HEL I .
P 3 LR - AIRTaR , HAbPEREE bR
(pm) (i =-0. 1V)
e 20091/ 1280x1024,10 ~1.67 pm 0. SnA/cm*@280K T RR=80%
erius N
USA 2011 640x512,25 ~1.6 pm 1. 5 nA/em2@293K HEFRCE>T0%
. Teledyne/ Judson 201212 1280x1024,12.5 ~1.7 pm 2 nA/em*@298K
Spectrolab 2014013 1280x1024,12. 5 ~1.7 pm 0. 7nA/cm*@298K T RUR>80%
. Sofiadi 201214 640%512,15 ~1.7 pm 7.5 nA/em>@295K
e o 201515 640%512,15 ~1.7 pm 5.5 nA/em?@RT*
Israel SCD 20161 1280%1024, 10 ~1.7 pm 0. 5nA/cm2@280K HFRFE>80%@1. 55um
H TR ER=90%@1. 55
China SITP, CAS 201617 640%512,25 ~1.7 pm ~5nA/em? e ’ e

M ZR>2%10%cm - Hz'"2/W@RT*

*=Room temperature
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Table 2 latest reports on room temperature performance of InGaAs extended wavelength infrared detectors.
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UTC Aerospace Systems 201621 320%256,12. 5
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E A BH (R, A )=83. 200 /em? @293K
WEfE BT R0R=60%@1. 7Tpum
WAL S 3 =1. 20A/W
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) R A>5% 10" cm+ Hz'/W @200K
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W AE TR >80%
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Table 3 latest reports on room temperature performance of HgCdTe extended wavelength infrared detectors.
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(pm)
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Table 4 latest reports on near room temperature performance of mid-wavelength infrared detectors.
[P il 38 ALY Ay Mk A3 S I FEL WAL HAobPERETE AR
201613 5pA/em®@150K,-0. 1V HTFRURE=45%
InAsSb/InSb T2SL nBn  ~4.6 pm .
0. 1A/em*@250K WA R 2 =8%10%cm  Hz"/W @250K
) W AR RN % =2, 75%10%cm - Hz"/W
J P Lab 201857 InAsSb/InSb T2SL nBn  ~4.5 wm 1A/em*@290K ,—-0. 1V
@250K
) ~5.37 um  96pA/cm*@157K,-0. 2V T RUR=52%@4. Spm
2018 InAs/InAsSh T2SL s
USA @150 K 50 mA/cm?@222K PR A2 2% =18, TmK@160K
NWU 20195" InAs/InAsSh T2SL nBn  ~4.5 um 2A/em*@300K,-0. 1V IE{E I %= 0. 65A/W@1. 9um , 300K,
: ~4.2 pm
NVESD 201240 HgCdTe/CdTe/GaAs 10mA/em*@300K , -50mV
@150 K
~4. 7um 2. 7pA/em*@150K,-0. 05V, M 2R =2x10°cm - Hz">/W @300K
Univ. Oklah. 201214 InAs/GaSh T2SL ICIP
@300 K 28mA/cm’@300K,-0. 05V RyA=1. 87Q - cm*@300K
201542 InSh/InAISb nBn ~5.4um  1nA/em’*@120K, -0. 05V
France Sofradir :
20164 HgCdTe/CdZnTe ~4.2 pm  30mA/cm’@295K,-0. 1V
Isreal SCD 2019444 XBn-InAsSb ~4.2 um 0. 7pA/em*@150K,-0. 1V
~3.6 um 0. 15mA/ecm’@230K
Poland MUT 20144 HgCdTe p'B-p—n-N* WA I ] %6 =2 A/W
@300 K 8mA/cm?@290K ,—-0. 1V
0. 08mA/cm*>@140K ,—-0. 1V
Inst. of Semi, CAS 20174/ InAs/GaSb T2SL ~4.8 pm
8A/em*@300K ,-0. 1V
TR Z=1. 23 x 10° cm - Hz"/W
: @300K
China 20167)  InAs/GaSh T2SLICIP  ~4.8 wm .
T FRCR=19. 8%@300K
SITP, CAS
RoA=0. 0602 - cm*@300K
0. 3mA/em*@148K,-0. 1V X
20191%)  InAs/GaSh T2SLICIP  ~5.3 wm WEAELIR ) 2K =1. 2A/W@4. 3pum , 146K

3. 97A/em*@304K,-0. 1V
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