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Experimental study on 532nm laser-induced failure of array and linear CCD

LIAO Hai', SUN Nian-chun', FENG Guo-ying' , ZHOU Chuan-ming’
(1. College of Electronics and Information Technology, Sichuan University, Chengdu 610064, China; 2. Science and Technology
Commission, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The mechanism of damage on the linear CCD and array CCD was analyzed. Under the irradiation of 532nm
laser, the crosstalk threshold, all-pixel crosstalk threshold and totally damaged threshold of both the types of CCDs were
measured. Experimental results show that the crosstalk threshold and permanent damage threshold of array CCD are higher than
those of linear CCD, while the all-pixel crosstalk threshold of array CCD is lower. This reflects the linear CCD is more resistant

to laser interference and sabotage due to its one-dimension structure, while the array CCD is better at resisting the spread of
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crosstalk between pixels.
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Fig. 1 Charge transfer of linear CCD
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Fig.2 Charge transfer of array CCD( interline-transfer-CCD)
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Fig.3 Schematic diagram of the experiment setup
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Fig.4 The images of array CCD under different power levels of 532nm laser

a—saturated (to determine spot size) b—cross-talk appeared c—snowflake-like image d—a wide range of cross-talk appeared e—all pixel cross-talk

f—permanent damage

¥ CCD ot B HEf I EE M . (VLS 2] B & -k
ST R. GREEINOR TR, TR IR 4 o BL T I R NEh
MY IEIMAR , TI/KFJ7 18] 9 AL AT AP R L T A7 AR
R (LB 2) , BT DA B K RS o B A7 25 B TR AR 1
PR AGE o FE 4d B E GRS, e SR
w5, APPSR Lt 5 B D R E] & B{H
i, T BRI OUILE de B 4f Hf, BaHE
EIZAEER, BRI %] CCD RALE Bt , 7 H

K5 ALK CCD ZEA R 38 Z 532nm BOEMST
ISR B A PRy CCD R, AL B A A XS D5 7
#. P 5a s CCD HBUEAM R FH; A Sb Al L, &
ey R BB T AR FHRER; E Sc f
BT 2R EIRAM; & Sd TR &R K685
AR, BB F R A B R B Se o H BLBLIR Al &
Ja—WUREL, il WA E 2 HBAER /A%, AR
SRR AR 1E1 7% , IX AT BE 5 A 4 e BR BB Tl A 56 T

TEIKE , S HIE CCD i BUE S o CCD Hi B5E & Tk i B .
& e ‘)ﬂ o e L [ 2P
£ 191—— / ; g 191 £ 191 +
I 7 O 93 5 T e ey e e e ey L~ i 2 f
E e B i = 127
4 ¢ B S 3 ) ) 17 S N 7 o
= W A O > >
8 63— g 63 o £ 63
S e e ® 8 ) i ® .
1 513 1025 1537 2048 1 513 1025 1537 2048 1 513 1025 1537 2048
pixel pixel pixel
2 255 4 . 255 o o ——
2 191 [ 191
; 127 —— E 127 | | TR I ) )
2 @ e i /
s 63 =2 63 j ;
O1 ‘ 513 1025 1537 2048 01 513 10'75 1537 2048
pixel pixel

Fig. 5 Output of linear CCD under different power levels of 532nm laser, abscissa for the pixel location, the vertical axis for the relative light intensity(0 ~255)

a—cross-talk appeared b—a wide range of cross-talk c—nearly

all pixel cross-talk d—all pixel cross-talk e—permanent damage

Table 1  Damage threshold of array CCD and linear CCD

array CCD linear CCD
average power density/ energy density/ average power density/ energy densi;y/
(mW - cm™?) (m] - em™?) (mW - cm™?) (m] + em~?)
cross-talk 8. 198 5.856 x 1073 11.10 7.932x10 3
all pixel cross-talk 1.355 x 10* 9.676 489.0 0. 3493
permanent damage 8.677 x 10* 61.98 3.747 x10° 267.6

3 2
spot size/cm

3.44 x1073
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