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Abstract : Jon shower doping with a main ion source of PH, using a source gas mixture of PHyH, was conducted
on excimer-laser-annealed (ELLA) poly-Si.The crystallinity of the as-implanted samples was measured using a UV-
transmittance.The measured value using UV-transmittance was found to correlate well with the one measured using
Raman Spectroscopy.The sheet resistance decreases as the acceleration voltage increases from 1kV to 15kV at the
moderate doping conditions.It, however, increases as the acceleration voltage increases under the severe doping con-
ditions. The reduction in carrier concentration due to electron trapping at uncured damage after activation annealing
seems to be responsible for the rise in sheet resistance.Three different annealing methods were investigated in terms
of dopant-activation and damage-recovery, such as furnace annealing, excimer laser annealing, and rapid thermal
annealing, respectively.
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3.1 As-implanted Damage

=3 7o wE A A4 ASS A4vRrs) A8 =7
2 129 3202 8 7IEAUAE 1~15kV7A] HEE A
Zth. Fig. 12 3] Wsle] 2= £34xg Jehlz gl
350 nmellA 450 nm Atele] 3 AQolA EATE sy
2o we} dAsA 2SRt Fig. 1(a)ollA JeRd nRe} 7o)
TRPAIZo] 18U o 7R 7} SRR 400 nm 23] o))
Aol 7187)E ZAsi 7 FHYbo] 15kVel EEshE 7147
< aSith 719] 22 g 7RItk =qAZke] 1R 3Row
7kl Wt 7K Aol Sk 3 718717 o) 343
Wslkshe Ao] Fig. 1)l et At o)z 3 dze AR
9] ol 400 nmolXe] 7]&71¢F He] 3-8 vt} e
B2 400 molA wES e AREH AT EHES

70 T T Y T T T T T T T T

Transmittance(%)

300 400 500 600 700 800

Wavelength(nm)
(a
70t T T T T T T T T T T T

poly-si
---- kv

Transmittance(%)

500 60 700
Wavelength(nm)
(b)

Fig. 1. UV-transmittance as a function of wavelength (a) for the as-
implanted samples at a doping time of 1 min, and (b) for the as-
implanted samples at a doping time of 3 min, respectively. The
samples were implanted using acceleration voltages of 1, 3, 5, 10,
and 15 kV, respectively. Note that the curves of ELA Poly-Si and a-
Si are also indicated in the figures.
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Fig. 2. Derivatives of Fig. 1 as a function of wavelength (a) for the
_as-implanted samples at a doping time of 1 min, and (b) for the as-
implanted samples at a doping time of 3 min, respectively.
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Fig. 3. Measured crystallinity vs. acceleration voltage usingUV-
Transmittance for the samples implanted with 1 min and 3 min,
respectively. The value of UV-slope at 400 nm was taken as
crystallinity.
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Fig. 4. Normalized Raman-crystallinity vs. acceleration voltage.
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3.2 Furnace Annealing
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Fig. 5. TEM micrographs for the as-implanted samples. (a) 5 kV-
3 min (b) 15 kV-3 min.
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Fig. 6. Sheet resistance vs. acceleration voltage.The implanted
samples were annealed using a tube furnace in a nitrogen ambient
for 30 min at 550°C, 600°C and 650°C, respectively.
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Fig. 7. (a) Sheet carrier concentration vs. acceleration voltage and
(b) Hall mobility vs. acceleration voltage, measured by Hall
Measurement.
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The samples were implanted with acceleration voltages from 1 kV
to 15 kV at doping time of 3 min.
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Fig. 10. Sheet resistance vs. acceleration voltage.The implanted
samples were ELA annealed with an energy density of 200 mJ/em?
The number of laser shots were varied from 1 to 20.
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Fig. 9. TEM micrographs for the samples (a) implanted with 15 kV at a doping time of 3 min, followed by furnace annealing for 30 min (b) at

550°C, and (c) at 600°C, respectively.
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Fig. 11. (a) Sheet carrier concentration vs. acceleration voltage and
(b) Hall mobility vs. acceleration voltage, measured by Hall
Measurement.
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Fig. 16. (a) Sheet carrier concentration vs. acceleration voltage and
(b) Hall mobility vs. acceleration voltage, measured by Hall
Measurement.
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Fig. 17. TEM micrographs for the samples (a) implanted with 15
kV at a doping time of 3 min, (b) followed by RTA treatment at
750°C for 30 sec.
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