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Study on the calibration for quantum efficiency of ultraviolet/

visible NMOS linear image sensors
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Abstract: As a new type of ultraviolet-visible linear array image sensor, NMOS has been applied to
ultraviolet remote sensing abroad, but its research is still less domestically at present. This thesis aims at
calibrating quantum efficiency of NMOS liner image sensor, which permits further application at space
ultraviolet remote sensing. On the basis of standard detector provided by NIST, a high-accuracy calibration
system was established to research quantum efficiency of NMOS linear image sensor. The number of photos,
received by NMOS linear image sensor, was calibrated directly in this paper. And the number of electrons
was calculated according to the signal processor and signal readout circuit of NMOS linear array image
sensor. Then quantum efficiency of NMOS liner image sensor in 250—700 nm spectral range was calibrated.
The result shows that quantum efficiency of NMOS liner image sensor reaches 34% @275 nm and 80%
@550nm. Through uncertainty analysis of quantum efficiency, the combined uncertainty is determined as 2.5%.
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Tab.1 Calibration for quantum efficiency of

NMOS linear image sensors

SPR of
Wavelength  Source of NI S”l? Voltage of Quantum
/nm NIST/nA AW NMOS/mV efficiency
200 0.040 881 0.112 0.141 384 482 0.522 778
225 0.196 605 0.1238  0.732941 685  0.509 194
250 0.894618  0.1283  2.120 241 093 0.342 65
275 2.18775 0.106 7.254901961  0.343 238
300 2.674 387 0.1396  9.670913 761  0.446 142
325 3.020 58 0.1531  9.099972025  0.380 783
350 2.878 191 0.1564  10.898 502 07  0.458 583
375 4.102058  0.1565 15.62218662  0.425473
400 12.510 87 0.1866 44.276 595 2 0.441 309
425 13.98146  0.2083  69.294 52455  0.651 556
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475 14.701 0.243 63.63241016  0.593 677
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550 1599844  0.2883  92.060 22227  0.806 933
575 18.42246  0.3027  96.230 76727  0.735 066
600 19.37589 0.317 88.148 57201  0.642 729
625 19.09686  0.3311  84.120 69886  0.624 311
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Fig.5 Quantum efficiency of NMOS linear image sensor
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Tab.2 Uncertainty of quantum efficiency of NMOS

liner image sensor

Source of uncertainty Relative uncertainty

Uncertainty of standard detector 2.0%
Measurement repeatability of spectrometer 0.5%
Reading error of standard detector 1.0%
Reading error of NMOS linear image sensor 1.0%
Uncertainty of area of detector 0.35%
Stray light 0.3%
Combined standard uncertainty 2.5%
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