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Abstract: Linear array sensor S11639 is often used in mini-spectrometer for UV measurement. However, when the
exposure volume of S11639 is relatively bigger, the non-linearity of the spectral response will appear. This nonlinear
effect will affect the dynamic range of the mini-spectrometer, and therefore, nonlinear correction must be carried out.
Photoelectric response of S11639 is measured with halogen tungsten lamp and deuterium lamp to find out the linear
part between the exposure and the A/D conversion output, and straight line fitting of the data is made to obtain the
factors of S11639 in the linear range. Based on it, the theoretical value in nonlinear range is got by extrapolation, and
the difference between the theoretical value and the actual measurement value was calculated. The nonlinear cor-
rection of S11639 is realized by polynomial fitting with the least square method. At the same time, compared with the
experimental results, the error causes of the experimental data are analyzed, and the experiment is provided for
better utilization of mini-spectrometer based on S11639 for photoelectric detection in the full dynamic range.
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Fig. 1 Spectral response in different integration time.
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Fig. 3 A/D converter data vs. integral time of S11639.
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Table 1 A/D converter data of S11639.

/nm
t/ms

256.690 263.551 759.842 807.5

0.5 850 878 855 858
5.0 1473 1492 1466 1478
10.0 2157 2210 2138 2162
20.0 3525 3530 3541 3552
30.0 4852 4871 4906 4881
40.0 6250 6288 6248 6283
50.0 7521 7648 7543 7587
100.0 14100 14273 14358 14440
200.0 27169 27432 27597 27787
300.0 40107 40497 41030 40987
350.0 46158 46648 47616 47323
400.0 51600 51666 51620 51111
450.0 56167 56605 56595 56312
500.0 62618 63159 62597 62819
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Table 2 A/D differences between theoretical value and actual value at 759.842 nm.

1%

2.2
A/D
S11639
$11639
0.5ms 350 ms
256.690 nm
1= 130.06¢+ 943.67,
R*=0.9999;
263.551 nm
1=13137t+957.47,
R*=0.9999;
759.842 nm
1 =133.8¢+853.35,
R*=1;
807.5 nm
1 =133.35¢t+ 901.44,
R*=0.9999.
759.842 nm
2
2 S11639
A/D
65535
t/ms
0.5 920
5.0 1522
10.0 2191
20.0 3529
30.0 4867
40.0 6205
50.0 7543
100.0 14233
200.0 27613
300.0 40993
350.0 47683
400.0 54373
450.0 61063
500.0 67753

855
1466
2138
3541
4906
6248
7543

14358
27597
41030
47616
51620
56595
62597

65 7.09
56 3.70
53 2.43
-1 -0.33
-38 -0.79
-42 -0.68
0 0.00
-124 -0.88
16 0.06
-36 0.09
67 0.14
2753 5.06
4468 7.32
5156 7.61
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Table 3 A/D differences between theoretical value and actual value at 256.690 nm.

t/ms 1%
0.5 1009 850 3 853 -15.47
5.0 1594 1473 47 1520 -4.63
10.0 2244 2157 73 2230 -0.63
20.0 3544 3525 72 3597 1.47
30.0 4845 4852 28 4880 0.72
40.0 6146 6250 -37 6212 1.08
50.0 7447 7521 -98 7423 -0.32
100.0 13950 14100 -173 13927 -0.16
200.0 26956 27169 151 27320 1.35
300.0 39962 40107 -434 39673 -0.72
350.0 46465 46158 333 46491 0.06
400.0 52968 51600 2265 53865 1.69
450.0 59471 56167 4378 60545 1.80
500.0 65974 62618 5147 67765 2.72
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