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Introduction

'‘black silicon’

Appl. Phys. Lett. 73, 1673 (1998)
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Properties
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Appl. Phys. Lett. 78, 1850 (2001)
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Structural and chemical analysis
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Structural and chemical analysis
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Structural and chemical analysis
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Structural and chemical analysis
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Structural and chemical analysis
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Structural and chemical analysis

effect of ambient gas on absorptance
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Structural and chemical analysis

effect of ambient gas on absorptance
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Structural and chemical analysis
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Structural and chemical analysis

effect of ambient gas on absorptance
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Structural and chemical analysis
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Structural and chemical analysis

effect of ambient gas on absorptance
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Structural and chemical analysis

sulfur introduces states in the gap
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Structural and chemical analysis

sulfur introduces states in the gap

CB
R = 1.1 ym
011 ey 0.09eV 0.08 eV
0.188 eV {15 um
0.318 eV 0248 oV
0.371 eV 1y -
0.614 eV
-8 pm

VB

Janzén, et al., Phys. Rev. B 29,1907 (1984)



Structural and chemical analysis

states broaden into a band

CB
= 1.1 ym
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Structural and chemical analysis

donor: metal-like behavior
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Structural and chemical analysis

acceptor: absorption until 3 pm
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Structural and chemical analysis

acceptor: absorption out to 3 pm

CB
= 1.1 ym
0.11 eV 0-099!‘;

0.188 eV 4 1.5 pm
0.318 eV B2 el
0.371 eV -2 pum
0.614 eV
=4 pym
-8 pum
VB

near-IR transmittance rises around 3 pm
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New Scientist 13, 34 (2001)
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> detector technology




> detector technology . "



> display technology
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> detectoﬁeﬁnology

» solar cell

» display technology

> SeNnsors \




» development of spikes
> spike formation through grids
> cell adhesion

» functionalization



can ordering of spikes be improved by using a grid?



Si or Ti substrate



place grid in front of substrate

10 um thick
Cu or Ni grid

Si or Ti substrate



scan laser beam

Si or Ti substrate

10 um thick
Cu or Ni grid



scan laser beam

Si or Ti substrate

10 um thick
Cu or Ni grid



remove grid

Si or Ti substrate
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Microstructured silicon

> fabricated by simple, maskless process



Microstructured silicon

> fabricated by simple, maskless process

» can be integrated with microelectronics






Funding: ARO, DoE, NDSEG
Acknowledgments:

Dr. Francois Génin (LLNL)
Dr.-Arieh-Karger (Radiation Monitoring Devices)
Dr. Alf Bjorseth (Scanwafer)

Dr. Tom Mates (UCSB)

Dr. John Chervinsky (Harvard University)
Prof: Mike Aziz (Harvard University)

For a copy of this talk and
additional information, see:

http://mazur-www.harvard.edu



	Begin
	Side view
	Absorptance
	TEM
	Other gases
	bandgap
	grid setup
	grid results



