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Motivation - Electrodeposition
The objective of this work is to develop g ot of Jd
lectrodeposition pr to prodi ‘ Effect of
low-stress Iron group metal and alloy . -y AEMDLZLQ_.EM -
films, which can be later integrated to Ll ’ - nsity: -
MEMS including LIGA as structural tﬁ"‘:"" aninctropy field (H,) for i //‘
materials and magnetic-MEMS as fpsit o s Temp: 66720
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+ Producing high perfor soft # 1 - «

magnetic materials (Magnetic saturation
upto 2.4 T) with minimum film stress (<
100 MPa).

- Integrating these materials to other
MEMS processes.
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NASA Need!

*Size, mass and power consumption
devices and | ts are severely
constrained on space missions.
*Given the prohibitive costs of launching
any payload Into space (between $10,000 . . .
- $1000,000 per kg, depending on the type e o e
of mission), the trend during the past : '

decade has been ds “smaller, faster [

and cheaper” space i Such
missions are necessarlly of the “micro-
spacecraft” class {under 100 kg mass).
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Some Important

Considerations for in situ Approach: ]
instruments Used in NASA 1. Investigated

Applications
« Low Power
« Low mass
+ Low volunis:

+ High reliability "= e ]
+ Long ifetime (someti
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Fiitn siress were strongly influenced by applied current density and operating temperature.

“L.ow current density and high 9 p grain growth and reduce fiim stress. 3
C ty tH,) of Fe ek P linearly I with in film stress.
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«Flim stress were strongly influenced by applied current density and operating temperature as single iron
group metal.

“Low cunent density, high operating temperature, and high deposit Fe content promote grain growth and
reduce fim stress. 2
«Maximum Shn sirass were observed at 10 % Fe. o 3 P aAcknowledgment
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