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Performance Simulation of Dual Band IR Imaging Detector Based on MATLAB

ZHANG Lei, SUN Wei-guo, CHEN Hong-xu, MENG Chao, PENG Jing
(China Airborne Missile Academy, Luoyang 471009, China)

Abstract: Dual band IR imaging detector can be responsive to two correlated spectrum of the target and the
flare. Based on Planck’s law of blackbody radiation, according to the radiation characteristic of the target and
the flare simulated by MATLAB, the SWIR/MWIR band is chosed. First we calculate the response results of
InSb IRFPA to the cavity blackbody and the extended area blackbody, because the simulated results are
consistent with the tested results. The simulation procedure is of practical value. Then consideration of the
HgCdTe 128 X 128 detector pixels are stacked, simulating the performance parameters of HgCdTe SW/MW
dual band TR imaging detector with MATLAB procedures. The purpose of distinguishing the target from the
flare with image and dual band ratio can be achieved.
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Fig.3 Unit cell for HgCdTe SW/MW dual band IRFPA detector
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Fig.4 Photo-generated current readout circuit of HgCdTe dual
band IRFPA
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(1) H%4E: 75mmX 75 mm;

(2) BHEE: 305K #300K;

(3) BUEFPLBEES: 30mm;

(4) InSb #FMBS RN BR: 3.7~4.8 um;

(5) F#: 1.82;

(6) BMNERE: 3.6V;

(7) Ry uffE: 300ps. -
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(1) KBk 742 10mm;

(2) BREE: 500K;

(3) BREE: 300K;

(4) BABIHMAEIES: 300 mm;

(5) InSb R 2N BE: 1.0~5.5 um;

(6) F#: 0.77;

(7) WAEHE: 3.6V;

(8) BAHHE: 100 ps.
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(1) SE&: A2 10mm;

(2) BEEE: Ti=1700K (Fk). =650 K
(E¥R) M T3=300K (&H&);

(3) BAEBIHMAEERE: 300 mm;

(4) WNPEE: 1.6~2.5um F1 3.7~4.8 um;

(5) MAFAEBE: 3.6V;

(6) FA5rat(a]: 50 ps.
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Table 1 Comparison of tested datas and simulated rusults of extended area blackbody

Peak voltage responsivity/(V/W)

Peak detectivity/(cm-Hz'2W™")

1.05x10°
Tested results o

8.90X 10
Simulated results 5.24X10%

2.22X10"
2.14X 10"
2.30X 10"

®2 ABRKLRBEMESRNT
Table 2 Comparison of tested datas and simulated rusults of cavity blackbody

Peak voltage responsivity/(V/W)  Peak detectivity/(cm-Hz"2-W™!)

2.95%10°

Tested results s
4.03X10

Simulated results 1.75X10%

1.10x 10"
1.25% 10"
7.64%X 10"

&3 HgCdTe ZL5H XNk BRIEIM BRI B BHT L R
Table 3 Simulated results of HgCdTe dual band IR FPA

T1=1700K (Flare)

T,=650K (Target)

1.6~2.5pym 3.7~48pum 1.6~2.5um 3.7~4.8um
Emission from blackbody/(W-cm ™)  14.8959 4.8025 0.0215 0.1609
Radiation to pixels/(W-cm™2) 2.689X1072 8.669X107* 3.879%X107¢ 2.904X107°
Photon incidence/(ph-cm™2s7") 1.520X10%®  1.012X10%° 2396X10"7 3.448%x10'
Photo-generated current/pA 0.0818 0.0409 1.289%107* 1.392%x107
Photo-generated voltage/V 2.726 1.362 4297X107°  0.0464
Dual band ratio 2.0018 0.0926
Responsivity/(V/W) 4.056X107 6.284X10"  4.431X107  6.388X107
Noise voltage/V 4.890X107* 3.994X107* 3346X107° 7.843X107°
Detectivity/(cm-Hz!2-W ™) 4,147X10" 7.866X10" 6.621X10" 4.072x10"
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Fig.7 Relationship between output voltage and temperature of

blackbody
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Fig.8 Dual band output gray image of target blackbody (the left
is the NIR response ,the right is the MIR response)
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Fig.9 Dual band output gray image of flare blackbody (the left is
the NIR response, the right is the MIR response)
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