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Creates a p-n
junction in Si
Alters the optical
properties of Si

Activates surface Dopes Si to high
roughness levels (~10%!'/cm?)



Laser-doping yields interesting optoelectronic devices
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Laser-doping yields interesting optoelectronic devices
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Laser-doping yields interesting optoelectronic devices
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Laser-doping yields interesting optoelectronic devices

VWhy!



Laser-doping yields interesting optoelectronic devices

CB

0110y 0.09ev 0.086eV

0.188 eV

0.318 eV 0.248 6V
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Janzén etal. , Phys. Rev. B 29, 1907 (1984)

Why!






Rough surfaces = ——> Hard to characterize




Rough Sur’faces —> Hard to characterize
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EHT =10.00 kV Signal A = SE2 Date :24 Jan 2008
WD =188 mm Photo No. = 5089 Time :8:54:17




epoxy (used for sample preparation)

laser arecied region
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New characterization techniques

secondary ion mass spectroscopy (SIMS)

20

0 X190
&

&

C)

= 75

o

©

= 5.0

(b

(@)

S o5

S 2

0 100 200 300

Depth (nm)



New characterization techniques

secondary ion mass spectroscopy (SIMS)
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Possible to measure

optical constants

chemical makeup

carrier dynamics




Isolate surface properties




Isolate surface properties

femtosecond
laser pulse

buried oxide




Isolate surface properties
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Dopant levels from Hall measurements
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Carrier Concentration (cm™)

Dopant levels from Hall measurements
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Carrier Concentration (cm™)

Dopant levels from Hall measurements

Temperature (K)
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Conclusions

® specular laser-doped materials

® new techniques to characterize laser doped
materials

® |30-meV activation energy
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Thanks! Questions?

winkler@physics.harvard.edu

http://mazur-www.harvard.edu
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