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Experimental study on supercontinuum laser irradiating a visible

light CMOS imaging sensor

Wang Jingnan, Nie Jinsong
(State Key Laboratory of Pulsed Power Laser Technology, Electronic Engineering Institute, Hefei 230037, China)

Abstract: The experimental phenomena and laws of the supercontinuum laser irradiating the visible light
CMOS image sensor were studied. Some typical interference phenomenon was observed with the incident
laser power increasing, like pixels saturation, partial saturation, local supersaturation and full screen
saturation of the output image with CMOS sensor. A comparison of the similarities and differences
between the 1 060 nm mode-locked fiber laser and supercontinuum on affecting the quality of CMOS
imagers was described from three aspects such as effective jamming area, image correlation and image
variance. It is found that the response characteristic of CMOS image sensor, the spectrum characteristic of
the laser and the dispersion of the imaging optical system lead to the difference of interference effects.
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Fig.1 Experimental set-up
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Fig.3 Interference phenomenon of the visible light CMOS

irradiated by supercontinuum
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Fig.4 Output image and two value image of CMOS irradiated

by supercontinuum with power of 1.03x10~" mW

3 FHXIEE 1R

Sk T ST A T L 43 AT R I U R R T
ULt CMOS MG AL s 1) TP R, % 22X CMOS
Z TP 1Y AR B AT B A SN AT
P A EGAH 5C BE DL K BIMG 34 O 22 55 = A5 T
A B0 R O T4 CMOS A% 8% 2% 14 30 5 34 47 %
Eb A3 B o101
3.1 BYTFHER

TR RGAFAE 2, %S ARk v
WOt#E CMOS e B B EBEA 3 R 22 5
L L3P A R IR AR 3 A 2 5L, 1T
DA A PR A T80 A B P

FE SUA AT R T8 RECA R O IR 5 R Y i o TR
GO BB 72 Ak 1 T RR 5 i RS TR R A
H O RS | 1 i S P50 1 A2 Ak 1) T B B O
BE 1 AR, e GO0 B L R G B PO B RO AL 1Y
1/e?, BIXE I ot e KOK BEARLA 255 109G 5E 30 25 K 5
BV 35, 43 3% 240 CMOS i H UG A 3 T3
FRUEAT VAR, 19 1 T 88 % 220k R A ok i i ' A R
CMOS 94 %5 T ¥ 1 B 5 A S 306 o) 5 10 A8 1k 56
2, WA 5 Fi

o7
-
o
/
A

Supercontinuum

Pulse laser
\

oo o=
S N B N 0O
T ——

i

Effective
jamming area

W‘T""‘ﬂﬁf/ . i i
10" 10° 107 10 107 1 10*
Laser power/mW

P 5 A 20T 0T R BE A 5 Dy 3 1) 22 At £

Fig.5 Variation of effective jamming area with the incident power

HI1& 5 Frzs i 5C R th 26, Al 4t R 4542

0106004-3



ok AR

%185

www.irla.cn

% 46 %

B A LR AR K O X CMOS 1 & 51 ke
(A 85T Y T RS AL AR S LM 0, T Bl A S
S FSE RS RN ,  DFBn—E BR R, TR
AUSU S NI =h & e e o N I E Gl S Y o]
KR Re R A B E A SOGTIE R, OGBSk
S 1) Ty 2 32 W3 R RO AR R RIE, A AT
PR K, PO BE B 43 A T AL e T A (an &
2 IR, OB KB Gt (Y A G R IR F] — &
FIThRJE , ROt EEEH B lOR 515 o0&
JEE Z 8] R SR X 2 MR oT g

S, BEE CTRBR, KGRV P b
S, N Z WO CBESME Dy 3R (38 A 34T P AR
Pk, HEY R E A CMOS BOL ; 5,
AT EBE O B i A G, A S E LA
T E R BT T R

A TR N, M E SRS S | B A STk
T AR K T A ik b O A SR A, mAEA
STy 3R A R IR ok 8O 7 A 1 A R A T AR
dPHEOLE, IF LA /ING A ST D) 21115 CMOS B 4%
B BN 4 BRI X — B RGN g SR R 76T
SR/, AR T AR 2 — RAR T A SO
IR RS, PR % S S o B & 4 A it
P R A 1 D' T i 7 R R TR A R S R % Y R
FIRRE S, HB THARR RS 62 B0 OLHE
R,

2O R AR (T 107 mW) I, BBk ot
TR 5 24P TE 1060 nm TN, 1E120T
FMA B R 3% B WO R SRR, ks
AL A 80T T B PR R A R B 3, oeT A
B SIS AR R AR TR

TEIR B 2 AR (TR 8] 100 mW) J5 |, TR i
L% AE CMOS BOGIH A BB R, ™~
AR AT AR, DT o SR SO AT
TS SR AR BE R 08N
3.2 BBHEXE

VEBCR A SHROGHT, EUR AR A 5 i B8
Z: 2 G, W] R TR 5 1 8o i 1 i R D
T 5 B 5 2% R Z 8 45 K BEAE i P Jr 22
FREOR IR BIG B AHSCEE ™ DL 4 38 AT 30k
XF CMOS B THRCR . HatBE AR .

Z z (Amn_Z)(an_B)

\/( Z Z (Aw—A))( Z Z (Bu—B)?)
K H A, B, S HFERSH EGR TG B G+ m
5 n BB K BE (R A, BAY B 3275 528 G R T3R5
PG 1 S35 1 B A 5@t S, 40 3K A5 T R 41
JEXT AT L CMOS UG AL B A8V F RS Han b R
RS BE 5 ABHC T e Z M4k, s 6 i,

N
Pulse laser e e

Correlation
coefficient

.. Supercontinuum

e oL o
[N N NN~
T

. . . R
10" 10° 107 107 107 1 10°
Laser power/mW

P 6 RIS AR O B Tl A ST 2 256 14 A8 4 it 26

Fig.6 Variation of image correlation with incident power
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