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Abstract
presented, and the measurement uncertainty for the calibration equipment is evaluated. The expanded uncertainty of

A method of calibrating responsivity nonunmiformity for visible charge coupled devices (CCD) is

responsivity non-unmiformity for visible CCD is 0.46 % , and the output diameter of the radiation adjustable uniform
light source is 200 mm. The measurement uncertainty of the calibration equipment is verified use CCD, the
measurement repeatability of the CCD is 0. 003% and 0. 005% less than 0. 23% of the total uncertainty. The
measurement repeatability of calibration equipment is reasonable. The calibration equipment can meet the calibration
demand for big area array image device, meanwhile can provides a very useful reference for big area array image
device factory and customers.
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Fig. 1 Schematic diagram of responsivity of
non-uniformity CCD
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Table 1 Measured data of non-uniformity integrating sphere radiation

Time 1 2 3 4 6 7 8 9 10 Average
Non-uniformity
0.21 0. 20 0.22 0.23 0.25 0. 20 0.19 0. 24 0.22 0.23 0.22
(RMS) /%
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Table 2 Measured data of stability integrating sphere radiation
Times 1 2 4 5 6 Average
Stability /% 0.008 0.007 0.009 0.008 0.010 0. 006 0.008
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Table 3 Measured data of CCD output signal

Times 1 2 3 5 6 7 8 9 10
Signal /V 1.59562 1.58933 1.59221 1.58989 1.59333 1.59478 1.59463 1.58946 1.59444 1.59331
Times 11 12 13 15 16 17 18 19 20
Signal /V 1. 58889 1.59456 1.59568 1.58998 1.59594 1.59345 1.59468 1.58987 1.59132 1.59465
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Table 4 Measured data of non-uniformity stray light of the spatial optical system

Time 1 2 3 4 5 6
Uniformity (RMS) /% 0.48 0.50 0. 49 0.51 0.48 0. 49
Signal average /V 0.00918 0. 00928 0. 00956 0. 00944 0. 00929 0. 00954
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Table 5 Source of measurement uncertainty

S f measurement taint Uncertainty Evaluation Degrees of
ource ol measurement uncertainty components /% method freedom
Non-uniformity integrating sphere radiation uy =0. 220 A 9
Stability Integrating sphere radiation u; =0.008 A 5
CCD output signal u; =0.015 A 19
Non-uniformity stray light of the spatial optical system u, =0.005 A 5
Placed parallelism of CCD us =0. 060 B o
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Table 6 Measured data of non-uniformity CCD responsivity
Model Measurement value /% Average /%  Repetitive /%
23K9HC 2.171 2.166 2.170 2.170 2.165 2.170 2.169 0.003
04G5DHC 1.822 1.812 1. 821 1. 818 1.812 1.812 1. 816 0. 005
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