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Abstract Active pixel sensor (APS) complementary metal-oxide-semiconductor (CMOS) sensors have performances
competitive with charge coupled device (CCD). A number of potential advantages bring it a good prospect of
application hyper-spectral imagery area. Several issues about applications of CMOS sensor for imaging spectrometers
are discussed. Noise model is built and sensitivity performance of hyper-spectral imagers using CMOS sensors is
analyzed. Spectral image calibration method is proposed based on the structure and features of CMOS detectors.
Spectral imaging system including electronics and optics is formed, and analyses are proved by imaging experiment.
Results show that CMOS sensors can meet the sensitivity requirement of hyper-spectral imagers and are available for
hyper-spectral applications.
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Table 1 Conditions of sensitivity calculation

Parameter Value
QE 0. 65
F number 5
Pixel size 30 pm
Spectral range 0.4~1.0 pm
Spectral resolution 5 nm, 120 bands
Altitude 500 km
Spatial resolution 16 m
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Table 2 SNR calculations under typical condition

Noise of

Average Noise of clectronic Average
shot noise detector N SNR
circult
197¢~ 150e™ 150e™ 134
197e¢~ 70e” 20e” 184

15 Z B BB B 1% 00T o 800 s B AR 08 2
MRS FEORATE 4 X100 4>, ATRVE & a2k
PRI 25 1 H 2% Y e P P, 1 B5CRE 8 4% I A B+ A
P 6T R Bk A A 2 M R, T i SNR
i VN,

SO [E) B A vE — 28 O A b R T 15
RS AAESHTFEHE ST 2, R4 P SNR
A LLIEF 200~300,

2.3 CMOS il 85 K% B8 FE MR HE K F

b E B 22 B L T R W) BRAE S i T 2010 A B
il 17— 3 AH 2 BUBURE | % (CDS) 1) APS CMOS
B g L FE SRR 3 R,

#£3 BB EESH

Table 3 Main parameters of the detector

Parameter Value
Pixel type 3T APS
Pixel size 25 pmX25 pm
Array size 512X512
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Table 4 Noise test

Parameter Low gain High gain

Conversion gain /(puV/e) 1.9 7.6
Total noise (DN) 2.8 5.9
Electronic circuit noise (DN) 1.8 1.8
Detector noise (DN) 2.4 5.7
Detector noise voltage /mV 0.23 0.53
Electronic circuit noise electrons 82e” 22e”
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Fig. 1 Working block diagram of plane-array CMOS detectors
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Table 5 Test condition

Parameter Value
QE X FF 25%~40%
Pixel size 25 pm

Spectral range 0.4~1.0 pm, 300 bands

Spectral interval 2 nm
Average optical efficiency 0.3
Integration time 8 ms

F number 1.8
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Fig. 5 Diagram of spectral imaging test. (a) Testing equipment; (b) scanning diagram (platform)
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