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Behavior Characteristics of Different Crystal Surfaces of Monocrystal
Silicon Under Femtosecond Laser Irradiation
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The tiny differences of physical performance and chemical performance among monocrystal silicons with

irradiated by femtosecond lasers with different energies.

the (111) surface of monocrystal silicon when the energy densities of femtosecond lasers are under and above the
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various crystal surfaces have great effect on micronano processing results, and the behavior characteristics of
processing. The study of the behavior characteristics of different crystal surfaces irradiated by femtosecond laser is

different monocrystal silicon surfaces under femtosecond laser irradiation are studied by the electron backscatter
diffraction (EBSD) technology. The results indicate that the amorphous region and the etching region are formed on

beneficial to fabricating novel micronano devices.

femtosecond
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damage threshold. However, the etching region is formed only on the (111) surface of monocrystal silicon
=]

The femtosecond laser is widely used in micronano
laser;

crystal orientation;

lectron backscatter diffraction;

TRAMBOE AT A PR 58 B /N T R A RIE AR 14 S TR P 1)) MR e U D23, AT A S B LF- T4

EE® . 5k K991, B w54, E2NF RO
E-mail: zhangxin2014 @ emails.bjut.edu.cn

A
=7
Pt

> E’yﬂﬁ
HEEMB: HEARF%ESL (51675013) ALATTH A SRR FE 4 (3152004) (A 5T i BHE B 2 712 (2141104001814109)

iy

ARG FE SR in T2 Bl ST N BRSPS S BB S Sl 4 6 A DA AR A R T A ROt R
TRAE R B TR A D S AT LY LR RO E RO T R i i = 4E S ok 254 4
Wi EE . 2016-09-27; WEEMABEE . 2016-10-24

2

YO T T AR ST
T2 RANEHEARZE T APESY . E-mail: rsxiao@bjut.edu.cn

* JE{SBK & Ao E-mail: huangting@ bjut.edu.cn

SURE A B oRRF(1965—) B W BUR W AR T, E BSOS BORR AR FY e #E ARSI T O6n T8
0102012-1



H = # ot

A AR [R] ST 124 PR BE L 2R PR RE DG E M B R A R BE AR A AE — 1 22 5L 02l OB RS TR A T
{14 % 10 BE N [7) 1m0 2% 180 R 1Y) T LA o 5 1 AP0 ik ADG A kM . Sun S0 4 T 100 %0 @5 R T BEAY (111) I
TURARBRRER  HOG AL B R P BE I B A T P25 U ARAREKOG LT . Wang S5 i B IR AL AR AN OK A
TP CLLD) 17 A4 E A9 ol JEE Y A 308 ek e R IR A AR R 0 7 =A% . R (L1 1T B %% 8 K T (100D T, 7
BHESUN T (100D T, FECL1D) T b (100) T A4 JE ol 28 S5 08 0035, R FH ek S [) o T ol bk 1) 2 5, T ol %
Hh 22 o 2 T 205 ) R g

T AR ARG & T i T B 1) X RS SO i TR B e A R T . Romer 2T ER F] 800H A 4 Al
AISI 316 REEHTE CEPBEOE Z bk ob fE F R L S [ b 1 _E T8 600 3806 375 5 J81 309 26 1 45 48 (LIPSS) JE S A [A] 5
Crawford %" W53 & SURE R A6 CRDHOE 2 Wk b 9 B2 AR L (11D T Lh (100D T 5 ) B ol [ 4 T £ 285
. Sedao & AF5T & HUAR (213) FN1(215) HITE CAD K M OBA/E T T & 0 LIPSS, 1 (11D E#HIK A LIPSS
7= AU TR B A 22 S 6F RORD IO B in Tk AR R T AR B AR KR

H AT & F R AN ) b T8 5 CRD O AR B A FH A AL feF A 4 48 75 AP R R 5] & TR RBD O AR
AT R R B A B Bl AT IR S R AR R 4 25 i) S RO O o R Y R 3R s T s
Ok il 3 B R B/ N B A . HERE (111D TE RN (100) THT AR AE 5 5 B 1 Ry BIF 58 % 42 1 Bl i -1 75 805 AT 55 (EBSD) %%
F B WFIEAS [ b T o R AE RPN S K o VR TR A9 AT R, X LR AT I

2 SRR

R AR PLEE (CZ) il £ (111) 1 A1 (100) T8 A< AiE B ik A 5 CBLUBH 38R T 100 Qe cm) s B A RS
10 mm X 10 mm X 1 mm K¢ B 5 2 Tl 2485 OGP IS AR 28 N R s i P g Ve Bt i . SR R R &
BN 1 FF 7% . 306 2% 0 © AP O 2% (TruMicro 5000, 3 e 23 @), o0 3 K K 1030 nm, ik o 55 B H
8004200 fs, fie K HLBK B B Ry 200 o, JEOEES L SHOGEE AN 5 mm. R R BB OGS 5 A H
PREBERGE, AN £ =420 mm WEGE RS R LR ER A 110 pm, SLE R, MO E 2 R K E
3200 kHz, YR H R E R 2500 mm/s, A EEEH 250 pm, JK b BB A 10 pJ BWHEMZE 180 1.

W ZWOCAL B BRSBTS VRO HEAT R A VR . SR TSM-T001F 3 & 4 49 4 i B (FESEMD W
ZERE AR TE A s R TSL OIM Data Collection 5 45 il EBSD #83k , R S0 i L 18 (19 Ul 5 B A P K
WEHN 1.2 pm. fifi H HKL Channel 5 #4402 EBSD %4f ; K H Bruker 5010 A& (EDS) #E47 B 435047 .

scanning system
’

1030 nm /
y 4
V4 110 pm
/
/i i
’ 250 pm
|
.
g /
A ’I
; | sample
N\
\‘~
femtosecond laser system N

Bl S BRI

Fig. 1 Schematic of experimental setup
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Fig. 2 (a)(c) FESEM morphologies and (b)(d) OIM images of Si (111) surface irradiated by

femtosecond lasers with different pulse energies
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Fig. 3 (a)(c) FESEM morphologies and (b)(d) OIM images of Si (111) surface irradiated by

femtosecond lasers with different pulse energies
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Fig. 4 1Q images of Si surfaces irradiated by femtosecond lasers with different pulse energies.

(a) (111) surface; (b) (100) surface
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Fig. 5 Si (111) surface irradiated by femtosecond laser with pulse energy of 40 pJ. (a) Surface topography of sample;

(b) energy spectra of samples
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Fig. 6 Atomic distribution diagrams of monocrystal Si (100) and (111) surfaces
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