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Micro-structured silicon fabricated by femtosecond laser pulse

for infrared sensor
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Abstract: It is found that the black silicon fabricated by femtosecond laser in the vacuum is different
from that fabricated in the gas atmosphere of SF,. To study the related optical properties of this micro-
structured silicon fabricated in the vacuum, the changes of its peak height and absorptance were studied
by changing the energy of laser pulse. It is found that the microstructures fabricated in the vacuum can
also reach the absorptance of ~95% in the spectral range of 200—-2 500 nm as that fabricated in the gas
atmosphere of SF;. Finally, by annealing the black silicon fabricated in two different environments, the
black silicon fabricated in the vacuum has better annealing resistance. These results are very significative
for the fabrication of infrared sensor.
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Fig.1 Experimental setup for the fabrication of "black silicon"
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at angle of 45° from surface normal)

REFHAL BT A SR A A, 2 A G AY ik
MRERE, 0 TE SF, AU R T A BT T ] A 4L
CPRAEETRE A A A R OB 20 ) I SR T



400 21 505 ok T AR

%43 %

T3S, I 0 P 2E R Rk R 11 W e AT I L 25 R
® 1R o A SF 25 AU P il 4 00 Rk 741 R
R 2 W 45 A6) I A A ST UK i BB i 114 8 1 2 B R A
AR T S THT Y 2R DA g BE S S B A A I o E 1
Th o A, SR 2 A S bk v B O B — E AR
I, SR K i BB i 1% 2k 25 1Y R 2 5 B 0 R B I [
IR 9 W iy B AE TT 46 W B A 15 o e 130 79 9 il
PERT s i3 e 9 BB 4 72 BT L A A Bk i A IS TR 12 %
BB REM R AL, RAETERE R A REEBR 1 5l kK
SMZE B RERT R Rk, b G UONR B — BAL T
FCIR 285, 30 bR 25 BELAT 1 R I 45 48 Y T8 18, B0 )5 4k
AE A 5 PR, L T AT E 20k xS 0 2%
)T BT JC Tk, PR OHG 5 THT 1) 2 U R BE S T AT T
R

K1 ARNEHEH“BE"M R RIEILFUE

iR
Tab.1 Data of micro-cone of "black silicon"

produced by different powers

Environment and  Peak height Environment and Peak height

energy per pulse /pm energy per pulse /pm
SF6-0.2 mJ 3.2 vacuum—0.2 mJ 2.5
SF6—-0.4 mJ 5.4 vacuum—0.4 mJ 7.2
SF6-0.6 mJ 8.2 vacuum—-0.6 mJ 15.3
SF6-0.8 mJ 10.3 vacuum—0.8 mJ 30.8
SF6—-1.0 mJ 14.4 vacuum—1.0 mJ 48.5
SF6-1.2mJ 14.5 vacuum—1.2 mJ 56.4
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Fig.3 Absorptance curves of two samples
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Fig.5 Absorptance curves of two samples before and after annealing
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