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% Flat glass surface is functionalized with metallic and/or
dielectric thin films deposited by magnetron sputtering.

% Sodium migration can be observed from glass substrate to active layers in
industrial processes, for example during thermal treatments above Tg (annealing,

shaping, ...)
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Aim : understand the kinetics and mechanisms of this phenomenon

SIMS, SEM,
AFM, ...

Model system

20nm to 200nm Si0, o Thermal annealing
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SIMS measuremen

Primary lons’

g

oxides — Sj0,

Glass substrate
(weight %) 73.3

Silica Iayer <99 99

(weight %)
100 _ﬁ
90
80 \%“

70
60

50 Silica layer

40
30 Interface

20 SIIVIS aﬁlfacfs
10 substrate

L | 1 1 1 | 1 1 1 | L ] L | L 1 1 | 1 1 1 | 1 1 1
| | | | |

20 40 60 80 100 120 140 160
Depth (nm)

(weight %)

oxides concentrations

TTm
SAINT-GOBAIN

T

SAINT-GOBAIN RECHERCHE Disclosure or reproduction without prior written permission of Saint-Gobain Recherche is prohibited

—350_



efore annealing

SIMS measurement - b

oxides m—Si0, |[=@=Na,O

Glass substrate 73.3 13.3

(weight %)
Silica layer
(weight %) <99,99 | <0.003
100 + o
L E Interface
s 10
S :
x4
3E : Silica layer
c D i
§§ 041 1
o i
5 oore Glass
_M ‘%UD \M ] nsllj;b.sltlr?t,e, |

20 40 60 80 100 120 140 160
Depth (nm)

TTm
SAINT-GOBAIN

—350_

SAINT-GOBAIN RECHERCHE Disclosure or reproduction without prior written permission of Saint-Gobain Recherche is prohibited



urement - before annea

SIMS meas

oxides m—Si0, |=@®=Na,O | =-m=CaO

Glass substrate
(weight %) 73.3 13.3 9.6
Silica layer
loa layer | <99,99 | <0.003 | <0.003
100 - —
7 : Interface
_5 10 -
o :
e 4
8 Silica layer
c ¥ i
38 o1-
8 — -
E Glass
substrate
20 40 60 8]0 1 60 1 ﬁo 1:10 1 éo
Depth (nm)
TTm

SAINT-GOBAIN

—350_

SAINT-GOBAIN RECHERCHE Disclosure or reproduction without prior written permission of Saint-Gobain Recherche is prohibited



SIMS measurement - before anne
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after annealing 1h
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after annealing 1h @
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O migration

O, concentration on Na,

Influence of Al,

% Elaboration of a 100nm thick SiO, layer with a gradient of Al,O,

} sio,
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Influence of Al,O; cO
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Influence of Al,O; C

; XNa,0 = 1.64 XAl,04 +0.17
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on on Na,O migration

Influence of Al,O; concentrati
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on Na,O migration

Influence O
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or or network modifier in

ensat
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Is sodium charge comp
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. ALO,=0% Na,O =0.2% Na/Al ~ 1.5
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Conclusion

Sodium diffusion from glass substrates to silica thin films during annealing
above Tqg,

Strong influence of Al concentration in silica on sodium migration,

Na/Al ~ 1.5 after annealing :
% 1 Na* - charge compensator for Aluminum ?
% 0.5 Na* - network modifier ?

Sodium concentration after annealing higher than theoretical predictions
S Influence of defects in silica thin films on sodium diffusion ?
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