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Synthesis and Characterization of S-Doped Black Silicon
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Abstract: We present a new method to prepare the black silicon by plasma immersion ion implantation with
low price and high efficiency. The black silicon was characterized by scanning electron microscopy (SEM),
auger electron spectroscopy (AES) and UV-VIS-NIR spectrophotometer. SEM results showed that the black
silicon appeared porous structure. The formation mechanism of porous black silicon by plasma immersion ion
implantation has been discussed by AES results. AES results showed that there were about 0.5 at.% sulfur in
the silicon lattice. The average reflectance of black silicon was below 8% in the visible region.
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Table 1. Parameters of plasma immersion ion implantation
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Figure 1. The microstructure of the black silicon
(a) surface (b) cross section

1 BEMEREAR () FME:; (b)) Bl

O C it
ROX Scientific

cations #3% Research

2 Jg3d L AES I3 M BIA R 45 70 3% B PR I 1]
RGOl WK 2 iTELEH, O JusR A ER
TR A, F sl IR SRR L 0 A1, IR AIK
TR PG I RIATE AR5, F M) S6nm, i1 S J5t
TIRBEIEARRIFAAR, P TIRIE 0.5%.

1004

3
S 80 0
= .
S —Si
=}
g 604
E=1
=
g
£ 404
o
O
o
2 2
£
o
28
< T T T T 1
0 10 20 30 40
Sputter Time (min)
3.6
3
S —S
g 301 F
=
£ 244
]
=
o
2184
o
@]
2 124
£
£ 06
Zo
oo VW’V\,M

T T 1
0 30 40

10 20
Sputter Time (min)

Figure 2. The AES depth profiles of the black silicon
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Figure 3. The mechanism of porous black silicon
by plasma immersion ion implatantion

3. FETFHRRREFENENS FLBRENE

155 978-1-935068-41-9 © 2010 SciRes.



P Criantif
0:25’ ?{gseen;l[?fc] The 7th National Conference on Functional Materials and Applications
100, - B, B R R I AL, LTSS
;\3 304 —— p-type silicon *Dﬁgﬁj\%uﬁ 30011111 ﬂ] 2 1 moe AES %%%%’ Eél—:
g 1 IR 2N 0.5%. RS ILALLUNL B bLEE
g9 SFo 4 B8 TR 2RV B AL RO AR . 7 It
% a0l \\Nk/ﬁ‘**vmwm BB, RER RN T 8%, LA B R AR R
WA BRAR, X2 HBB 2RI S .
20
5 B
0 T T T T ]
0 500 1000 1500 2000 2500 . - \ .
JEAE T 5 5 g
oxclonsth (1 BB S AL )
Figure 4. The reflectance spectra of black silicon References (é%Iﬁk)
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