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Abstract: Based on the open-circuit output function of a photovoltaic (PV) detector, the response model of a
HgCdTe detector that is operable in the long-wave, medium-wave, and short-wave bands is established.
Simulation results show that the temperature rise generated by laser irradiation reduces the output of the
detector, and the detector produces a saturated output immediately upon direct irradiation by the laser. Based

on practical applications, the threshold of soft damage to the detector is proposed.
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Fig.1 Radiant existence of Blackbody at 298 K

K

P =] M,(4.298K)dA = 54.850 Wim®  (12)
Tum

R
4.8um 2
Py = L'm M, (4,298K)dA =3.6741 W/m*>  (13)
T
2.5um 2
P = [ o M, (,298K)d2 = 0.0024 Wi’ (14)

RIEEE 1 AL, AR TAERE R RIS 5
5 S B o B R T R A
Vo=Vs(T, Ps)+V1(AT) (15)
B Y R0 25 2 25 8 e DAJS o H 3 B AR IR
B, DARIERE REES A R R
HH TR0 &5 PN 25 1 B EARE, 2975 8 pm, 1@
D7 BRI, BIAE R O B F B 2R iR 22 4R
/N, BIAT=0, N VH(AT)ET 0.
I LA EARIRATRIL, FRIES e S X A, B
T TARREAE, FEF-TERNESH AR 2R
B KL, K x 9 0.20, HE x D 0.285,
FHVEET x N 0.41, ATLAIS 240 2 1977 8% H 0 B 45
o SRR, RN RS TAEREZR



Fa2E HoW Vol.42 No.9
202059 A TEARAES  BOGHE IR HgCdTe $R I 284 H 45k 5 8505 ) 2 Sep. 2020
WA R, TAETR&EMEE, WKEENES T/ET 80

300

280+

200

180+

100+

Output voltage of detector
(Vo/mV)

0 1 L L . e L
B0 60 100 120 140 180 180 200 220 240 260

Operating temperature of detector(T/K)

2 IS RS TR R AR
Fig.2 The relationship between output voltage and operating

temperature of detector
3 FRNRIEPEFIE

3.1 EIEETHLERMNG T XA REESE

AR FERGES, MAR02)HHEER, ¥
A B AR S TR, 0 15 WARTHh R CO, Ok 38,
PR B 7Tmm, $EIRIIRATIA 3.89X10° W/m®. #5
WO U IR, FRIF ARG REME, FIER
T #3 AR IR TN RIE 2 KR . L 30 B
FIRIRM ARG IC A KB ERT T, 154 T
5 Bk N RRES, k2 TIRIEE Ty, S bk
N —Fh IR A
3.2 FNBBASKREEHE

PR 28352 BIBOCR RS, K 2RO g &
FEAERTE, RMEAASRRTZRNG R, RE
REETEAL, B SRR TARRE LT, X
FEWOL AR IS PRI 2V RE A AN — D BB K.

FERRIN 38 1 1 56 BE J 18 5 38 N TR (AL B A
HEATIAR, R TARRE R 77 K, R JS R #
AEB R . TR A% AT 4 R DL 0 T AR
TR T R R A B, TEPERE W] LAEEZ 1

K, F R Es TAET 90K, MEPHHRM2E T/ET 190K,

TEAS SR i@ E R A 3 db (50%) [1RR, 7Eik
TATHG PRI 25 (0 e s 1) 40 5 BB 8 N, DAOE S TAE
TR R Bt oA, i T AR T s S BRI
AR B A AR I RIS AR . Ak
I TBR UL AR B S bR TAEARAS AT & 4% 3 .

WIS E A, DRSS PRI 8 5L bR TAE I &l AT
VBRI 25 P g et P TR A s K B BRI 28 110 K
FFRARIIES 120K, FH RIS 200 Ko AN A
PRI B O FUH A, 05k 1 B

4 g

I CAE R BT ERATT LUK I, 0 R K
ORI BUPRIU AR I, FRI0 28 T A 0 796 o 2 5 «
O BB g e S gk N AREs, 2Rl
SRR J 1 N EIRES ;. @Bt e . 2= b 4
BOCIRS 5 5l i m) TAEREA &, miEPRK, 5L
KEGEIMEE Sy, MBS, i EitE, JFgas
PRt ) TAEZ S, FRATERIIES th T AR IR T s 5] i
B P T T PR s K 110K, 9% 120K, R i
200K.

ARG B BRATE T LU, BRINES 1 TAEIR
JEE T ER N 25 (1700 S A A AR B B RS o o T B R
SIS ] 5 N 5 PR e S o i
VETRE, NZ R PRI 28 5l B M TR, 8
TEDR WU 35 60 % B S 308 1 il X, S5 e BR300 2% 1
Ao T —LUdFpR SR, AT LLEE i — P R TR
J5 DAFRE i R 25 14 B

TR R T A SRR, Rl
& AR 28 s A L TAETE — MR E IR E R
(140 K~160 K, I A LA FEAR 1) 74 HL IR 14 e
K, R HPEREE R ER . AR IR AR AR 2

R PRI 3 B AR P R it s R UL F3E T A Y P
Table 1 Operating temperature thresholds and output of detectors

Components of detectors X

T/K  Cutoff wavelength/um  Output of detector/mV  Detector working condition

LW 77 10 26.6 smoothly

X =020 80 10 24.138 smoothly
110 10 9.296 soft fault

MW 77 5 137.698 smoothly
x=0.285"5 90 5 120.24 smoothly
120 5 77.87 soft fault

SW 77 2.5 284.19 smoothly
x=0.41051 190 2.5 21.68 smoothly
200 2.5 8.31 soft fault
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