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Formation process of metal precipitation layer in glass substrate by solid-state
ion-exchange method, and application to fine electrical wiring

Matsusaka, Souta

3,800,000

0.1 mm

We tried to understand the precipitation mechanisms of silver crystal formed
by solid-state ion exchange method assisted with forward/reverse voltage applications. The
aBpIication of the precipitation layer to internal electrical wiring was also examined. The
observation results showed that the silver precipitates developed during reverse voltage application
by the electrical reduction of silver ions which were doped with forward voltage application. The
reverse voltage application after repeated doping of silver and sodium ions enabled to form
multi-layered silver wiring in the glass substrate. We also formed fine internal electrical paths
below 0.1 mm of line width by using printed silver nano-ink as a silver ion source.
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Forward voltage [V] 200
time [s] 10800
Reverse voltage [V] 100, 200
time [s] 30 ~ 32400
Temperature [K] 623
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Ag Na
Forward voltage [V] 400
time [s] 3600, 5400 5400
Reverse voltage [V] 200
time [s] 3600
Temperature [K] 623

Reverse voltage: 30 s
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Forward voltage [V] 200
time [s] 3600

Reverse voltage [V] 200
time [s] 3600
Temperature [K] 623

10.8 ks

Precipitation depth

Silver precipitate

Doped / un-doped interface
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Connection between two layers
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lonic density G, [/m?] 1.95x 107
Time step At [s] 1
Grid size Ax, Ay [um] 1
Temperature T [K] 623
Applied voltage V, [V] 200
Time t [s] 3600
Boltzmann constant k [J/K] 1.381 x 10%
lonic charge q [C] 1.602 x 10-"¢
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