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Abstract; The disturbing and damage effects of a femtosecond laser on the CCD camera were researched. A
laser pulse with a wavelength of 800 nm, pulse width of 100 fs and a single pulse energy of 500 ] was used
to radiate an interline CCD solid-state image sensor and the damage threshold was measured in the experiment.
The phenomenon of the point damage, line damage and the whole target surface damage were observed while
increasing the energy of reaching CCD target surface, and the corresponding damage thresholds were

151.2 mJ/cm’, 508.2 mJ/cm” and 5. 91 J/cm”, respectively. In the different damage situations of the CCD,
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the resistance values between the clock signal lines, and between the clock signal line and the ground were

measured. By contrasting the resistance values of the CCD before and after the damage, it was found that the

resistance values between the vertical transfer clock signal lines decreased significantly, and the same results

were achieved between the vertical transfer clock signal line and the ground. At last, the damage position and

the damage mechanism were discussed.
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Fig.2  Schematic diagram of femtosecond laser damage to the CCD

S v s SO R S PR B B i g 1 O P
P R Pl MO B R IR oL B e R, &l o
B YR N R, — R i 1l B ik fE
PEOF, ) — Wi A2 R G0, SLgn it Se kg it
PESO eG4 R GeR, 24T RE &= HLBilbR . CCD
O A5 5 0 R %, — [ 326 AT SEAIL, S 0L
SR SR R AR 1k, 1R CCD i 49 1 0 I8 4k
W3 99— B PR BR P A%, WLEE CCD A i Hh I T
A, AT DLW 5 AR

4 FBERL S

TETT 47585 L 52 36 i, SEBEAT 20 Ba 73t

Fe i AR E R e PESO CAE G R GiAb, H
IS B 5 et PEOF 45 A A9 HL (R ( 436
o) R 1,604, FESCERE AR ok T ML E] CCD 1Y
TAERA R C RO CHE I RE 2% A b ) 24 1
TR E B Im PR A, 8 AR B CCD BT T 14 38
JRE i R I B SR/, SRS T R R, E A G #)
CCD #E [ _I- /Y RE & 2 W 14 hin . 76 B 1= 19 hn % 3
P, CCD TR IR 2 MR A 3 TG 7 i A%, AR 4
CCD SR SLAE], AT LAHE CCD B RE R IR 73
H 3 AP B — W B A7, EAR AR I R Y
KEPIK OGRS IR A KR
)25 W I TCIAR A ) B 5 20 B BoR 2 i, &
FRk O R B e G BEAL VI



5518 +

B, 45 < T 4 CCD ALY MO 70 b 99

fia) EE B P RS 2 A A 57 AT T T AR 5 51
=B BOR A7, 7E = RE i A RED ik
OGRS , CCD IR BEREIR , Jovk IEH %
4.1 Hs

TG A S B8 CCD R mE AR = 1 B rp, B
Feo AR E] CCD ML T A 53 40 A4 5f A A,
gk Sr Pt B AR B, M AR B % E W KA
109. 1 mJ/em’ i} SR BRI AR 42, 24 Bk
SR EE] 151.2 m)/em® I, WSS Gy 1 &
Bo kBT H 5B, ¢ 8%k 16
B, IBEAR SR A7 e, &l 3 frzs . 8 3 (a) S CCD
AT PG 1 3 (b) i CCD R TE T L

(b) CCDF i Bt
(b) Surface damage of CCD

(a) CCDRLMIfr Hh Pl 1%

(a) Video image of CCD

K3 RENEOLR CCD sidiifif iy CCD #LMA i 4]
B R

Fig.3  Video image and microtopography of CCD after

point damage

SR BIA CCD MU I RE R, K BLBEH 2
I5 CCD ST AE B % B2 A3 0, 451 0 19 3 (0 Bl

K4 JFHEBA ) 3 A~ FBER ) CCD LA
K%
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three points in a row
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Table 1 Resistance values between vertical clock lines and the ground
Vi \ V3 V4

SE4F Litis SEhf Litifs SEhF Aitifs g Litis
Vi1 - -
V2 >40 MQ  4.10 MQ -
V3 >40 MQ  65.32kQ)  >40 MQ  4.11 MQ - -
V4 >40 MQ 1.7 MQ >40 MQ  4.71 MQ >40 MQ  1.86 MQ - -
GND >40 MQ  33.15kQ)  >40 MQ  4.16 MQ >40 MQ  32.42 k) >40 MQ  1.62 MQ
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Fig. 6 Video image of CCD after whole target surface

damage
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Table 2 Resistance values between vertical clock lines and the ground

V1 V2 V3 V4
SEhf Wibija i Wibila Wil wibila i) #ibila
Vi - -
V2 >40 MQ  4.50 MQ -
V3 >40 MQ  0.82 MO >40 MQ  4.05 MQ - -
V4 >40 MQ  91.30kQ  >40 MQ  4.80 MQ  >40 MQ  1.10 MQ - -
GND >40 MO 2.49 MO >40 MO 3.60 MQ  >40 MO 30.62kQ  >40 MQ  2.41 MQ
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