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Introduction

Goal : Improve the efficiency of Si solar cells by
down converter layer

» Decrease the thermalization losses due to the
spectral mismatch between the solar irradiance
and the Si absorption

» Use the optical properties of rare earth ions

embedded in a Si-based matrix to do Down-
conversion (DC)

Sample fabrication
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Fabrication parameters:

Depositions parameters:

Deposition Temperature , Ty, (°C)

Plasma Pressure, P, (sccm)

Gaz : Argon and nitrogen

Nitrogen rate, rN,

RF Power density on target, P4 (W/cm?)

Depositing time, t,, (S)

Annealing with rapid or slow ramp of T

under specific gas (N,, Forming...)

confocal magnetron sputtering

Monte Carlo Modeling
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Amorphous and homogenous films: SiN, [HRTEM]

Nombre d'onde (cm™)

Control of the stoichiometry by tuning the sputtering parameters: SiN,

[FTIR]

1000 1500 2000 2500 Back surface p* type field
Wavelenght (nm) Rear metal contact
rrT T T T T rrT T T T T T T T LI
Brewster LO 1120 cmt ~ 48t R IPE
1 g 4 |
cm? c 46} ]
gos ] ‘g A 122 E
e ] T 44r m Si E N _ §
g[l | I- i g 42 I E:l Er é . ) 2 1 -—
E | B A S A n @1550 nm T ®
E04] | - % S, AN c
| AT S o 2.0
2] | N\j Z © © o0 o o
] N 0 * -
D__—H‘—!‘F‘Tﬂ"l—l—'!-[—v—v—l—ﬂ—'u'l\||||||||||:l \'|"..I.. 14 16 18
4000 3500 3000 2500 2000 1500 1000 500 NE in pla:sma (%]

Control of refractive index by tuning the sputtering
parameters : SiN, [ELLIPSOMETRY]
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Si based doped with rare earth ions luminescent layer: SiNx-
Tb3* [PHOTOLUMINESCENCE]

Structural and physical characterization

Integration In industrial Si solar cell
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Multilayer prevent aggregation quenching

Relative increase by 1.34% in the solar cell

and allow therefore higher doping rate

Conclusion

» Fabrication of Th/Yb-doped SIN, homogenous and multilayer films ->DC optimized films

» Modeling of the DC interaction exchange for both kind of films
» Homogenous and multilayer DC layers integrated in Si solar cell

conversion efficiency

-> Aggregation of rare earth ions Is prevented in multilayer
-> Homogenous DC layer lead to relative Si solar cell efficiency increase of 1.34%
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