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Nonlinearity analysis of medium and long wave infrared detectors

XING Yan-lei,ZHOU Cui
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract ; Linearity ,as an important index to evaluate the performance parameters of detectors, has a direct impact on

the use of users. Two different evaluation schemes, which are linear fitting of full-band blackbody irradiation power and

pixel response rate and linear fitting of wave-band irradiation power and output signal voltage, are analyzed and dis-

cussed using two band detectors as experimental devices. The results of linearity fitting of full-band blackbody irradia-

tion power are poor,the non-linearity is about 6 % ,and the non-linearity fitting with wave-band is within 0.5 %. So,

it is determined that the linearity fitted by band irradiation power has higher accuracy, which provides a guidance basis

for evaluating the performance of detector intuitively.
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Fig. 1 Test block diagram
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Fig. 2 Linearity fitting result diagram of method 1 and method 2
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Tab. 1 Nonlinearity fitting point results
P AR et il
REE/K | ikl | k2 | RE/K | AL | k2
278 6.59 % | 0.06 % 278 3.20 % 0.01 %
286 4.57 % | 0.07 % 281 1.77 % 0.04 %
294 2.50 % | 0.15 % 284 0.88 % 0.11 %
302 0.63 % | 0.11 % 287 0.01 % 0.12 %
310 0.76 % | 0.03 % 290 0.53 % 0.14 %
318 1.85 % | 0.02 % 293 0.84 % 0.18 %
326 2.76 % | 0.00 % 296 0.90 % 0.09 %
334 3.28% | 0.14 % 299 1.10 % 0.14 %
342 3.44 % | 0.20 % 302 1.14 % 0.10 %
350 3.27 % | 0.20 % 305 1.01 % 0.04 %
358 2.59 % | 0.01 % 308 0.76 % 0.15 %
366 1.81 % | 0.11 % 311 0.48 % 0.13 %
374 0.56 % | 0.05 % 314 0.13 % 0.15 %
382 0.55 % | 0.28 % 317 0.25 % 0.06 %
390 2.69 % | 0.25 % 320 0.68 % 0.15 %
398 4.58 % | 0.26 % 323 1.23 % 0.38 %
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