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Abstract: A high-sensitivity long wavelength infrared detection system was developed based on the type—
IT superlattice 320 x 256 long wavelength infrared detector. The technical specifications of the type-l
superlattice infrared detector and the main structure and working mode of the infrared system are intro—
duced. In order to give full play to the sensitivity of the infrared detector a high-sensitivity information
acquisition system was developed. The software and hardware design of the information acquisition sys—
tem is introduced. The information acquisition system adopted an adaptive signal conditioning technolo—
gy to reduce information acquisition noise and improve sensitivity and dynamic range of the infrared
system. Finally the information acquisition noise test system performance test and outfield imaging
experiment are carried out for the whole long wavelength infrared detection system. The experimental
results show that the information acquisition noise of the long wave infrared detection system is 0. 065
mV the NETD is19.6 mK and the blackbody detectivity is 7.72 x 10'°. The quality of outfield ima—
ging is good the details of the images are clear and the contrast is high. The long wavelength infrared
detection system is conducive to the application of type-l superlattice infrared detectors in high sensitiv—
ity long wavelength infrared remote sensing.
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Table 1 Technical indexes of the typedl superlattice
LWIR detector
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Fig. 1  The typedl superlattice LWIR detector dewar
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Fig.2 Structure of the LWIR detection system
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Fig.3 Physical map of the LWIR detection system
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Fig.4 Structure of the FPGA signal processing software
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Table 2 Bias voltage parameters

VPOS 5.5V <25 mA <20 nv
VPD 5.5V <1 mA <20 wv
VREF 1.6 V <1 mA <2.8 Vv
IMSTR_AD]J 3.6V <1 mA <2.8 pVv
VDET_ADJ 4.9V <1l mA <2.8 nv
VPD VPOS
LT1763
RMS 20 pV. VREF.
IMSTR_AD] ~ VDET_AD]J
VREF
5 .
ADRA4550 5V
0.02% 2.8 pV.

5

Fig.5 Schematic diagram of the bias generating circuit
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Fig.6 Structure of the signal conditioning and AD conver—
sion circuit
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Fig.7 The relationship between the information ac—
quisition noise and circuit gain
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Table 3  Performance test results of the LWIR detection
system
/ms 0.15( )
(V/IW) 2.81 x10°@0. 15 ms
8.6%
97.4%
(mV) 0.63@ (0. 15 ms 298 K)
D" (cem+ /Hz/W) 7.72 x10"°@0. 15 ms
NETD( mK) 19.6
320 x 256
30 mK(
11 pm) *;
320 x 256 70 K
NETD 50. 8 mK 60 K NETD 24.3

8
Fig.8 Spatial distribution of the voltage response rate

9
Fig.9 Spatial distribution of the noise voltage
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Fig. 10 The curve of the average NETD and the av—
erage noise voltage of the detection system with the
circuit gain( 0. 1 ms integral time 298 K blackbody
radiation)
0.15 ms.
12 (a)
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Fig. 12 Histogram distribution of infrared images
(a) Histogram distribution of the infrared image un—
der initial conditioning parameters ( b) Histogram
11 distribution of the infrared image after multiple itera—

Fig. 11 The Outfield imaging result tions of conditioning parameters
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