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Performance study of long-wave HgCdTe infrared detector
in low luminous flux
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Abstract : To evaluate the performance parameters of n-on-p long-wave HgCdTe infrared focal plane array (IRFPA ) de-
tector at low luminous flux,a low-luminous test platform is set up in this paper. Firstly,the low luminous flux test plat-
form is introduced and the dark current test results of the devices are analyzed. Then,the blackbody response perform-
ance of long-wave HgCdTe infrared detector in a low luminous flux is investigated on the low-luminous flux test plat-
form. At last,the changes of performance parameters such as responsivity and band detectivity under different luminous
fluxes are compared and analyzed,and the results of the influence of device operating temperature on device perform-
ance are given. The test results show that for the 10. 8 pum@ 50 K MCT focal plane detector,the device band detectivi-
ty reaches a peak value of 1.5 x 10" ¢m - Hz"? - W' under the conditions of device operating temperature of 50 K
and a luminous flux density of 5.8 x 10" ph « s™' + ecm ™ when the detectivity is no longer increased with the in-
crease of integration time. The experimental calculation results and related parameters can provide a reference for the
application of the detector.

Keywords : long-wave ; MCT ;n-on-p ; low luminous flux

PEZ B AT B (1999 - ), 55, 0L AR 52 AR, 32 %8 D S5 4 oK Z1 AP I i IO i B Y T 52 0 E-mail ; weijiaxin9909 @
123. com

BIRIEE AR F (1972 - ), 55 105 W50 01, LA 0, 2 B Rf AR 7R p-on-n ZLAI Y- TR #5%-FC AR 75, R ST 2L
AMESETI R 5 5 AL T H BFST . E-mail : chun_lin@ mailsitp. ac. cn

5 B 83 :2023-12-26 ;11T H #5 : 2024-02-02



1580 %ot 5 a4 554 %
1 51 7 PRI A B Y C G WA SR PEREA T I 20 AR

oK (Hg, _, Cd, Te, MCT) /E 9 1< P £0SME DI
A A AR — AR PR A BT8R L
R0 R )i 17 R B2 R R B I R R
SER A BRI PERR A B LU AR I ZS (0 BT AR . 1
BRI PUE AR TR PRI AL ARG X R =
J2 5 BARBIIRIAT: 55, 100 26 RV 23 H AR i O 1 4 S
B PER LM B (8 ~ 12 wm) , MG B Ay
B I RAE S R, AR AR e PR 75 T B AT
FeBAL

Tl 5 7R £ A1 - TR0 48 A5 K 3, 25 )R
7 TG R SR R A AR D 1
W7 T4 R, 00 E B G b 2 U B AR AR R K S
ML AL 2 il B B e AR ORI e e AR DG i
H MIAREIRIEE ) . KW 4 SRR TBEFE
FHA A B il 5 o 480 4% A O AR B [ 2] 4 - T
P o b B 223 T PR R T RS TR
AR, FAQ LA (LWIR ) 38 3 Bir i A % 5
IR AT TR I #8 AE ARG 2 T (PR RE S M 2 R
AR R

e B PR 85 4 A2 1) D' 1 0D, D HL AL o LU R
ARG, #0715 R D0 1 X 8 1 1 R 1 i) B A
TTELAMARI 4815 1 S PE RES B — IR 2 AH L
TR PBARTE BRI T R RE S 4 R A 2 20 5427142
T o DRI S T K L S 5 I A
o N AP IPERE IS oK, 5 1RO i I i
Phr, AT G HRTE T n-onp KUk R R
BT TET PRI 25 14 o 07 8 AR AR A IO T T A
b, EZAHT THRIERTE 50 K R 6 AR A R
arPERES BN, JF45 T A ] AR R T R
RIS
2 HHEEEHRGML
2.1 BUHER

di VR AHAMNE ( Liquid Phase Epitaxy, LPE) J5k
PEATIPRE R, R B Cd 453 « 297 0.209,
PRGN T 5 K 2 1 FRICEE F O n-on-p F-THIZY , 25
PR B E 1 PR . HoHA% o 320 I, R T O
iRy 56 pm, fRICIHFLA 56 x56 pm’,

S T M P A LA Y T R SR G
i fe g F AR 20 50 50 K60 K|
70 K .80 K T i b i HL 2T A i AN 5 3508 e 4 XF

PRI FOERG 8 A  E R AT — b B K
2 JEAEF T A 5 2 9 A A5 AR I RE TR A O i e
HH?%O

In Bump In Bump

ZnS passivation
Metal

Composition
Grading

CdZnTe Substrate

FI1  n-on-p B HgCdTe gr{f Moty s &K
Fig. 1 Schematic diagram of the cell structure of the n-on-p

type HgCdTe device
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Tab. 1 Calculation results of the number of photons

at different blackbody temperatures

Blackbody photons flux density/
. s Photons

temperature/ K (ph+s™ ~em™)
193 2.47 x 10 11.5 x10°
175 1.07 x 105 4.99 x10°
161 4.94 x 10" 2.30 x10°
150 2.47 x 10" 1.15 x10°
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current at 40 ~80 K
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Tab. 2 The main properties of HgCdTe

infrared detector
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