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Abstract Shallow p*/n junction was formed using a ULE(ultra low energy) implanter. Deactivation phenomena
were investigated for the shallow source/drain junction based on measurements of post-annealing time and
temperature following the rapid thermal annealing(RTA) treatments. We found that deactivation kinetics has
two regimes such that the amount of deactivation increases exponentially with annealing temperature up to
850°C and that it decreases linearly with the annealing temperature beyond that temperature. We believe that
the first regime is kinetically limited while the second one is thermodynamically limited. We also observed
"transient enhanced deactivation", an anomalous increase in sheet resistance during the early stage of
annealing at temperatures higher than 800°C. Activation energy for transient enhanced deactivation was
measured to be 1.75-1.87 eV range, while that for normal deactivation was found to be between 3.49-3.69 eV.
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Fig. 1. (a) Sheet resistance as a function of annealing

temperature for the samples implanted with 3, 5keV B* and
with 20 keV BF5 at a dose of 3X 10"’ /cm’. (b) Activation
efficiency as a function of annealing temperature for the
samples implanted with 5keV B* at a dose of 3X10"/cm?,
Sheet resistance was measured using 4-point-probe and
activation efficiency was determined using Hall-measurement.
All samples were annealed for 30 min.
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Fig. 2. Concentration of B as a function of depth for the as-
implanted sample(solid line) and for the annealed samples
using RTA(dashed-dotted line) and FA(dotted line)
respectively.
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Fig. 3. Sheet resistance as a function of annealing temperature
for the samples implanted with 30 keV BF," at a dose of 1.5
X 10'*/cm?. The squares represent the RTA-treated samples for
10 sec. and the circles furnace annealed ones for 30 min.,
respectively.
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Fig. 5. Increase in sheet resistance, caused by deactivation, as
a function of post-annealing temperature, for the samples
implanted with 3, 5keV B* and with 20 keV BF," at a dose
of 3X 10%/cm’. Increase in sheet resistance was measured after

30 min. of furnace-annealing and the samples were annealed
using RTA at 1000°C for 10 sec. before post-annealing.
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Fig. 4. Sheet resistance, for the samples implanted with 3, 5 keV B* and with 20 keV BF," at a dose of 3X 10"%/cm?, as a function

of time at various post annealing temperatures :
the samples were annealed using RTA at 1000°C for 10 sec.

(a) 700°C, (b) 750°C, (c) 800°C, (d) 850°C and (e) 900°C respectively. Firstly,
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Fig. 6. SRP profiles for the samples implanted with 30 keV
BE," at a dose of 1.5X 10"/cm®. The samples were annealed
using RTA at 1000°C for 10 sec., followed by post-annealing
at (a) 800°C-FA and (b) 900°C- FA.
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Fig. 7. Arrhenius plot of the deactivation rate according to
post-annealing after RTA treatment. (a) Short-time regime,
where transient enhanced deactivation occurs (b) Long-time
regime with the normal deactivation process
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Fig. 8. Increase in sheet resistance, caused by deactivation, as
a function of post-annealing time at 800°C for the samples
implanted with 1, 2 3, 5keV B* at a dose of 1.5X10"/cm’,
The samples were annealed using RTA at 1000°C for 10 sec.
before post-annealing.
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