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Thermoelectric-Cooled HgCdTe MWIR Detectors
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Abstract: By using bulk HgCdTe crystal materials, the detector chip preparation process including
HgCdTe material splicing and polishing technology, and three-stage thermoelectric refrigeration
technology, a thermoelectric-refrigerator-type 13-pixel HgCdTe photoconductive mid-wavelength infrared
detector is designed and manufactured. At a temperature of —50°C, the peak voltage response can reach
2.7X10* V/W, the peak detection reaches 2.3 X 10'° cm-Hz"* W !
3.0-4.6 um with a peak response wavelength of 4.2 um.

, and the response band is in the range of
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Fig.1 The structure of a TE-cooled HgCdTe detectors
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Fig.2 TE-cooled HgCdTe MWIR detectors with a cooling block
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Table 1 The performance parameters of a TE-cooled MWIR HgCdTe detector
SN o EEBE/Q * 12
3 I - Vs/uV MY RJ(VIW) Dy, /(cmHz"%/W)
=i —50°C
1 298 365 19.6 0.030 2.2%10* 1.8X 10"
2 250 332 19.0 0.025 2.1x10* 2.1x10"
3 229 315 16.0 0.025 1.8x10* 1.8 10"
4 224 315 16.3 0.027 1.8x10* 1.7X 10"
5 276 362 19.2 0.026 2.1x10* 2.1X10"
6 261 343 16.7 0.028 1.8 10* 1.7X10"
7 247 328 18.6 0.030 2.1x10* 1.7X 10"
8 227 321 15.2 0.030 1.7x10* 1.4X10"
9 203 300 14.7 0.025 1.6X10* 1.6X10"
10 239 353 24.7 0.030 2.7%x10* 2.3%X10"
11 248 342 18.5 0.032 2.0X10* 1.6X10"
12 280 368 19.0 0.032 2.1x10* 1.6X10"°
13 377 366 224 0.041 2.5%10* 1.5X10"
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Fig.3 Schematic diagram of the test system for HgCdTe infrared detector
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Fig.4 The relative spectrum response of the TE-cooled
HgCdTe MWIR detectors
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