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Microstrucrures on the Surface of Si Induced by Femtosecond Laser
Wang Jixiang Ran Lingling Kong Degui

Abstract

Gao Yang Li Yanchao
Gao Yachen Chang Qing

Wu Wenzhi
(College of Electronic Engineering . Heilongjiang University . Harbin, Heilongjiang 150080, China)

period stripe is effected by the polarization direction of the incident femtosecond laser. We can control the period
Key words
OCIS codes

By using femtosecond laser direct writing platform, the interaction between femtosecond and
stripe orientation by adjusting the polarization direction of the incident laser. Large area of microstructures can be

semiconductor silicon material are studied. The formation of microstructure on silicon under fixed dot irradiation and

scan with femtosecond laser pulse at different laser power and pulses is described. Scanning electron microscopy is

used for observing the morphologies of the surface microstructure. It is experimentally demonstrated that the period
and morphology of fabricated microstructures is effected by the laser power and pulse number. The orientation of the

laser optics; femosecond laser; microstructure; polarization
—_> .
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induced on the surface of material by scanning. According to the experimental results, the effect of pulse number on
period is analysed . The results provide a reference to the silicon surface microstructures processing.
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Fig. 1 SEM images of the Si surface after irradiation

with single pulse energy of 18 yJ with 2 pulses
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Fig. 2 SEM images of the Si surface after irradiation with single pulse energy of 18 pJ with different pulse numbers.

(a) 10 pulses; (b) 100 pulses (direction of laser beam polarization is indicated by white arrows in the figure)
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Fig. 3 SEM images of the amorphous alloy sample irradiated by femtosecond laser pulses with single pulse energy

of 18u] at various translation speeds. (a) 500 pm/s; (b) 200 pm/s; (¢) 100 pm/s; (d) 20 pm/s
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Fig. 4 SEM images of the ripples induced by laser by adjusting the polarization direction to
30°. (a) N=10; (b) N=100

WA T ke e T R EORE S R A
(978 A0 0 o 4 Bk b g i 3G K 3] 550 B G K b
BH KT 100, 7] RLTE WO A3 40 B IX S8 B R 2%
) JA /T SO0 A 1 4% SO L L T AE O R
MRS rpo JE BT KR B 4 . R I 454 i R
TE 1~2 ym yu . M 5Ca) ~ (o) nf DLW SR 3| Bl &

ok b e 48 e DO 25 0 e AR T B A
AR JE IS /N T A SR SO 1) 2% SUAE K 3B I K
IR ) 390 26 0 24 K ol (680 R 8 1 A — R A A R AR
PR B i i Xy R 28 W T Y TR
LA IF IR SL I FLEE b n] UL B s 14

5114002-4



EERAE SR Y 3 S R N A R e )

Bl 5 Hfkabfe s R 55 pJ &RMF . ANFEPKhECEHES Sk R RS R R .
(a) 10 A~ fik s (b) 100 A4~k vl (o) 500 4k ok
Fig. 5 SEM images of the Si surface after irradiation with single pulse energy of 55 pJ with different pulse

numbers. (a) 10 pulses; (b) 100 pulses; (¢) 500 pulses
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Fig. 6 SEM images of the Si surface after irradiation with

pulse energy of 55 uJ by adjusting the polarization

direction to 30°
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Fig. 7 SEM images of the amorphous alloy sample irradiated by femtosecond laser pulses with single pulse energy of

18 pJ at various translation speeds. (a) 20 pm/s; (b) 100 pm/s; (¢) 200 um/s; (d) 200 pm/s
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