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Analysis of Total Dose Radiation Test for Linear CCD KLI-2113
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Abstract: This paper researched the Cobalt 60-vy total dose radiation test for the CCD KLI-2113
from Kodak Company by comparing the main parameters shift before and after radiation. The effect of
the total dose radiation on the performance of CCD was analyzed. The results indicate that the radia-
tion induces the increase of the dark current, the decrease of charge transfer efficiency, the increase

of picture noise. There result provides reference for the total dose resistant radiation hardening in fu-

ture.
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Fig. 1 Single Channel Schematic of KLI-2113

F1 FiMELE KLI2113 HEESH

Tablel Main parameters of CCD KLI-2113
28 BRI
18oeHL 2098 x3
e RS 14 wm x 14 pm
LR R 170 000 electrons
AL 76 dB
i ) R 11.5 wV/electron
i EEE R 0. 02 pA/pixel
LT RO 0.999 99
T R A A 20 MHz/Channel
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Fig.2  Application diagram of KLI-2113 for radiation test
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Fig.4 Block diagram of parameter testing after radiation
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Table 2 Experimental data of No. 1 sample

Hlik/ it i R il =g I S D)ES| MRS AR A
krad mV -s! m M 75/ % S/ % BR R A%
1 0.581 0.537 5.625 0.202 0.999 978 33.22 2.20
LY GHEER 2 0.694 0. 640 7.691 0.223 0.999 978 33.82 2.12
3 0. 664 0.675 6.034 0.211 0.999 979 32.28 2.08
1 0.740 0.628 5.249 0.412 0.999 948 32.88 2.16
5 2 0.761 0.646 8. 111 0.418 0.999 948 33.69 2.12
3 0.752 0.724 6.521 0.395 0.999 947 32.17 2.08
1 0.825 0.839 6.371 0.348 0.999 867 32.07 2.12
10 2 0. 895 0. 865 8.300 0.346 0.999 858 32.91 2.04
3 0.873 0.926 8.366 0.329 0.999 878 31.36 2.00
1 1.524 1.126 10.234 0.958 0.999 521 28.76 1.96
20 2 1.863 1.184 11.187 0.965 0.999 458 29.26 1.96
3 1.768 1.268 10. 654 0.995 0.999 432 26. 11 1.92
1 6.669 1.504 136.274 2.300 0.998 675 24.98 1.92
30 2 7.030 1.359 155.924 2.954 0.998 659 27.35 1.92
3 5.099 1.417 151.851 3.295 0.998 378 25.65 1.88
F3 2#tmikIeEE
Table 3 Experimental data of No.2 sample
biilh—v4 it EfE5/ i 2 I 4 M 1 {44 IR mE sy A DO ORI
krad mV -s™ mV W7/ % 1P/ % UK i %
1 0.673 0.591 4.337 0.270 0.999 978 32.78 2.12
W HA (E 2 0.663 0.618 4.594% 0.299 0.999 978 33.53 2.08
3 0.671 0. 650 3.997% 0.281 0.999 978 32.35 2.04
1 0.635 0.611 5.732% 0.316 0.999 949 32.13 2.16
5 2 0.691 0.626 5.690% 0.353 0.999 949 33.00 2.08
3 0.648 0.672 5.205% 0.330 0.999 949 31.75 2.04
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Flit/ - i R I A/ FEREG  mpiAEY HLT GRS AR A
krad mV -s™! mV M 7/ % S/ % BOR N A
1 0.785 0.945 14.373% 0.307 0.999 879 31.64 2.12
10 2 0. 860 0.917 16.492% 0.352 0.999 849 32.96 2.00
3 0. 863 0.948 12.919% 0.326 0.999 869 31.51 2.00
1 1.582 1.278 15.322% 0. 869 0.999 463 28.69 2.00
20 2 2.013 1.158 18.524% 0.965 0.999 487 28.52 1.96
3 1.471 1.264 17.362% 0.914 0.999 492 26.69 1.92
1 12.615 3.056 48.040% 2.323 0.998 568 25.56 1.88
30 2 5.606 2.977 69.823% 2.863 0.998 576 26.29 1.92
3 5.501 2.827 74.126% 3.059 0.998 368 25.62 1.92
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