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Furnace

CW Laser

Pulsed Laser

Regrowth mechanism
Anneal parameters

Dose dependence

Orientation
dependence

Microstructure

implant profile and
substitutionality

Surface topography

Solid-phase epi
Regrowth takes piace at less than
550°C. Regrowth quality depends on

time and temperature

High doses regrow poorly; for iow

doses of dopant, regrowth rate
increases with dose

Poor regrowth for (111) orientation;
best regrowth for (100) orientation

Never completely defect free: some

dislocations

No redistribution below solubility
limit (above 850° C); normal diffusion
above about 850°C; grain boundary
outdiffusion and “push out” oceurs

above solubfﬁty limit

Featureless

Solid-phase epi
Regrowth quality depends
on power and dwell time

Same as furnace

Same as furnace

Lower dislocation density
than furnace

No redistribution below
solubility limit; same as
furnace above solubility limit

Usually featureless, but
surface slip and cracking
cause “‘overannealing” at
(111) orientation

Liquid-phase epi

Single crystal recovery above
threshold power; poly below
threshoid

Essentially no dose
dependence

No orientation dependence

Perfect crystal: extended
defect-free regions

Always redistribution within
melt; zone refining;
substitutionality exceeds
equilibriumn values

Appearance of frozen liquid,
gross surface darnage at
excessively high iaser
powers

Note: The most perfect crystal resuits from liquid regrowth. However, this method causes redistribution of‘implamed dopants and, frequently, a wave-like surface irregularity.
Excessively high laser intensities can cause boiling of the silicon and produce a roughened surface.
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Diffusion Before laser treatment After laser treatment
temperature N, Py m N, . Py H
Sample and time (cm?) Q/0 (cm?/V 8) (cm™) . «/0) (cm?/V 8)
D1 900°C/59 min 2.1 x 1018 /\ 31 1.4'% 1016 13,0 39
D2 950°C/30 mid 3.8x10% 44 29 2.5x 1016 8.6 38
D3 1000°C/10 min 5.8x 108 28 30 3.4 %1016 8.3 38
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