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Through Mask Plating

Seed layer deposition

Electro-deposition for Micro-devices
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Electroplating

Reactions:

Ni2* + 2 e-— Ni (cathode reaction)
2Cl- —= 2 e~ +Cl, (anode reaction)

NiCl, — Ni+Cl,

2H"+ 2 e~ — H, (competing reaction
at cathode )

=> PH value important !!

Amount of deposited material :

It-M
mmax = FZ
KClI : Supporting electrolyte F: Faraday constant (electricity required to
NiCl, : Electro-active species deposit 1 g equivalent of substance)
I : current
t : deposition time
M : molecular weigh of the depositing materia
§ /CZ NAND z : ion’s charges #
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iffusion limited cathode current:
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FIGURE 3.30 The cathodic limiting current is indicated for different
stirring rates. The cathodic limiting current appears as a2 horizontal
straight line limiting the current that can be achieved at any large
negative value of the overpotential.
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FIGURE 331 Convergent flux to small circular AL ring (B), and
band (C) electrades. lop: side view, bottone: plane view of the
elec Lrondes.
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Effect of current density on stress

l,m
o 50
_ 2>
l;h’(‘lrm{r- I g 40 10 A/dm?
Lo
' L [ W 0
SRl | FRRRCRTAERR | %
£ it iriel E
4 _I | —
| =X — | — ! g
o
A £ o
: =
c
2
T | | l | .
r;_ r ! 40 i ] ] ] ] ! 1
A ——{:.:—j e 0 30 60 90 120 150 180 210
; i I3 ! J Film Thickness (um)
i ooy ki
FIGURE 6.19 Influence of the nickel layer thickness on the internal
B stress. The electrolyte used is described in Table 6.5 (pH = 4; bath
FIGU 322 h e il | . temperature = 52°C).* (Courtesy of the Karlsruhe Nuclear Research
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A Infaid microclecmdes, (B Recessed microclectrades
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Ingredients
* Nickel Sulfamate 300 g/L
« Nickel Chloride 20 g/L
* Boric Acid 40 g/L

 LN-MU (Stress reduction)
* LN-MA (Surface smooth)
e Pin hole reduction
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Electroplating of Nickel
(NTHU ESS Micro-fabrication lab)

Plating results
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Effect of Current Density

* Current density 15 mA/cm? * Current density 40 mA/cm?

Others important parameters : Ph level, Temperature, Surfactants
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High Aspect Ratio Structure Plating

Challenges:

Ni?* current diffusion limited
=> depositionrate |,

H* at bottom depleted
=> PH increase locally
=> form nickel hydroxide

=> deposition stopped
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