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Introduction

> H is common in Si.

> H diffusion is one of the
properties of H — Si
interaction.

» A large variation exists in
different diffusivity studies.
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Methodology

Micro-photoluminescence:
» T=80K

> A =405 nm
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Methodology: PL and H concentration
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Logarithmic Fit

[H] = 359101 * log(PL) - 4143703
R% =0.9613
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Methodology: diffusion
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Diffusion curves (P-doped)
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Hydrogen concentration (a.u.)
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Diffusivity

Temperature (°C)
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Diffusion curves (B-doped)
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» Boron-doped N, = 5X10%¥ cm=3
» CZ resistivity = 0.01 Qecm

» Annealing at 450 °C

» 75 um

® Data (0.01 Q-cm)

Hydrogen concentration (a.u.)
1

7 Fit1: D, = 1.2x10°® cm?s™
7 —Fit 2: DH = 1x10° cm?s™
2 ——Fit3: D, =8x10” cm”s™'
[ I I I I I T 1
0 2000 4000 6000 8000 10000 12000 14000

Time (s) o

AUSTRALIAN NATIONAL UNIVERSITY | ZHUOFENG LI 03/DEC/2024



Diffusivity and charge state
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[1] Sun et.al., 2015. doi: 10.1063/1.4906465

2833 » Hydrogen diffuses more slowly in

boron-doped than phosphorus-
doped Si at 450 °C.

» Above 200 °C, positively charged H*
exists in Si regardless of dopant types?.

» B traps H*, reducing the effective D,,.
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Conclusion

10

This works has attempted to...

»Find the correlation between PL intensity and H concentration.

»Measure the PL intensity (H concentration) in deposited Si films that trap H
after which diffuses through the Si substrate.

» Extract D,, from the H concentration change over annealing time.

»Explore the difference in D, in P- and B-doped Si.
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