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Abstract

Systematic studies were conducted to determine the effect of silver particle concentration on the
morphology of black silicon and their resulting light absorption characteristics when preparing
black silicon by metal assisted chemical etching (MaCE). Silver particles were deposited by a
mixed solution of 0.01 mol/L, 0.02 mol/L, and 0.03 mol/L of silver nitrate and hydrofluoric acid,
respectively, and then etched using the same experimental parameters to prepare a black silicon
structure of N-type silicon. The surface morphology of black silicon was tested by scanning elec-
tron microscopy (SEM), and the light absorption of black silicon was measured using an integrat-
ing sphere device. It can be observed from the results that when the concentration of the silver
particles are deposited during the silver particles’ increases, the silver particles are aggregated
phenomenon during the deposition process, so that the aperture of black silicon produced be-
comes large, the light absorption rate in the visible and near infrared range improves.
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Figure 1. (a), (b), and (c) are SEM images of silver particle concentrations of 0.01 mol/L, 0.02 mol/L, and 0.03 mol/L, re-
spectively
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Figure 2. (a), (b), and (c) are the light absorption spectra of silver particles in the solution at a concentration of 0.01 mol/L,
0.02 mol/L, and 0.03 mol/L, respectively

& 2. (a), (b)s ()7 RARKNFRIRENARPRAFIREH 0.01 mol/Ly 0.02 mol/L, 0.03 mol/L BYFIRUTEE

4. &g

TEARUF F A SEIG S HOAAR , PRV AR R F-IR BE43 71125 0.01 mol/L+ 0.02 mol/L+ 0.03 mol/L i,
JIT b £ B SRR S B FLAER 23 09 100 nm A2 45+ 250 nm 24 A 350 nm A2 A5 o B EE R SR AR 45 R IR B 35 i
FeE Aol TR R D 0 S SR 3 AT IR 5L R i 1 BB PR AL 23 A A E R A IS b A 1) 46 i L 43 A 15 T vk 5
1, BT &R AL AR B R B, B BA R ORISR R, A FH T BT IURU
wIEKLTEUD, FrLAE SEM B2 B LIF 7 A LU AL, AN¥5T.

B TR KL R SN, HARR FABCKIERT H HEE, WMARE, B2 H3RELIR/NRH B
e, FTDAUURRB HR T R AR RIS, A5 2005 PR LT FLAR AR K . BTl o5 1 SR AR v] e B3 2040
(T8 A B S R 2 ITE. 50% 54T < 5% A0 85% 8 AT . B TARKEL - BOIR EE B I, DRI ARk 1 R AR
RAEME, HRZME AR FFLAEE R, B2 REFLBEN 2 R, 4 BREER a3 .

SE

[1] Her, T.H., Finlay, RJ., Wu, C., et al. (1998) Microstructuring of Silicon with Femtosecond Laser Pulses. Applied
Physics Letters, 73, 1673-1675. https://doi.org/10.1063/1.122241

[2] Wu, C., Crouch, C.H., Zhao, L., et al. (2002) Visible Luminescence from Silicon Surfaces Microstructured in Air. Ap-
plied Physics Letters, 81, 1999. https://doi.org/10.1063/1.1504868

[3] Serpengiizel, A., Bilici, T., et al. (2004) Temperature Dependence of Photoluminescence in Non-Crystalline silicon.
Proceedings of SPIE, San Jose, 5349, 565.

[4] Serpengiizel, A., Kurt, A., Inan, 1., et al. (2008) Lumi-Nescence of Black Silicon. Journal of Nanophotonics, 2, 021770.
https://doi.org/10.1117/1.2896069

[5] Carey, J.E., Crouch, C.H., You, R., ef al. (2001) Fabrication of Micrometer-Sized Conical Field Emitters Using Femto
Second Laser-Assisted Etching of Silicon. The 14th International Vacuum Microelectronics Conference, Davis, 12-16
August 2001, 75.

DOI: 10.12677/mp.2019.91006 46 A


https://doi.org/10.12677/mp.2019.91006
https://doi.org/10.1063/1.122241
https://doi.org/10.1063/1.1504868
https://doi.org/10.1117/1.2896069

2

[6] Carey, J.E., Zhao, L., Wu, C., et al. (2001) Fieid Emission from Silicon Microstructures Formed by Femtosecond Laser
Assisted Etching. Conference on Lasers and Electro-Optics, Balti-more, 11-11 May 2001, 555.

[71 Ohmi, T. (1990) Ulsi Reliability through Ultraclean Processing. Proceedings of the IEEE, 81, 716-729.

[8] Itano, M., Kern, F.W.J., Rosenberg, R.W. and Miyashita, M. (1992) Particle Deposition and Removal in Wet Cleaning
Processes for Ulsi Manufacturing. /[EEE Transactions on Semiconductor Manufacturing, 5, 114-120.

[91] Morinaga, H., Futatsuki, T., Ohmi, T., Fuchita, E., Oda, M. and Hayashi, C. (1995) Behavior of Ultrafine Metallic Par-
ticles on Silicon Wafer Surface. Journal of Electrochemical Society, 142, 966-970.
https://doi.org/10.1149/1.2048569

Hans X
PR RN R

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
FHiFIRHESSE: [ISSN], FAMITI ISSN: 2161-0916, RIAE i
2. FTHFHIM B T http:/cnki.net/
Ao« B BRSCHEREE” BEN, HIANSCEbRE, BRI

hEE S http://www.hanspub.org/Submission.aspx

FAFIHEAS : mp@hanspub.org

DOI: 10.12677/mp.2019.91006 47 A


https://doi.org/10.12677/mp.2019.91006
https://doi.org/10.1149/1.2048569
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:mp@hanspub.org

	Study on Morphology and Light Absorption Rate of Black Silicon Prepared by MetalAssisted Etching
	Abstract
	Keywords
	金属辅助刻蚀制备黑硅形貌及光吸收率的研究
	摘  要
	关键词
	1. 引言
	2. 实验
	3. 结果与讨论
	3.1. 金属辅助刻蚀中银粒子浓度对黑硅形貌的影响
	3.2. 金属辅助刻蚀中银粒子浓度对黑硅光吸收率的影响

	4. 结论
	参考文献

