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field emission setup
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Structural and chemical analysis

Secondary ion mass spectrometry:
>  10%° cm3 sulfur

» 10" cm™3 fluorine



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

anneal 4 hours at 1200 K
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Structural and chemical analysis

anneal 4 hours at 1200 K
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Structural and chemical analysis

anneal 4 hours at 1200 K

Appl. Phys. Lett. 78, 1850 (2001)



Effects of annealing:
» IR absorption: reduced twofold
> SEM: fewer surface nanostructures

» SIMS: sulfur content reduced twofold
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Structural and chemical analysis

sulfur introduces states in the gap

CB

011ey 0:09ev 008V

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



Structural and chemical analysis

states broaden into a band
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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
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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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> detector technology
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> 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
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scan laser beam

Si or Ti substrate
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remove grid

Si or Ti substrate



a
|
¥ -
L 1] L L]
_ F
P i
f -
rd {
i
1
+ L RS
PR [} '
L... L] -
_.L. -] [l
LA
P N
L L] 1 g m
e "
A
i \

e

- |
<0 pPrm
ales = 480

| S ls |

*x2000

H300.TIF












Microstructured silicon

> fabricated by simple, maskless process
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» can be integrated with microelectronics
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» provides stable, high field emission current



Microstructured silicon

> fabricated by simple, maskless process

» can be integrated with microelectronics

> generates IR photocurrent

» provides stable, high field emission current

» Is durable
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