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1. #% (Summary ) :

We aim to develop an integrated electromagnetic

actuator utilizing a thin film permanent magnet
covered with a ferromagnetic layer. The permanent
magnet, also called thin film permanent magnet
(TFPM), consisting of 300nm thick NdFeB layer
and 10nm thick Ta layer deposited sequentially,
attains high magnetic performance. Permalloy is
chosen for the ferromagnetic layer. It can reduce
the magnetic resistance of the TFPM, thus
enhancing the actuator performance.

The actuator in the micro pump possesses a
composite structure which consists of TFPM
covered with permalloy. Electroplating method is
selected due to its low cost, batch fabrication
process and high fabrication speed. The permalloy
is electroplated in Waseda Univ. To fabricate the

permalloy with large magnetic saturation, NisoFeso

is selected.

2. EBr (Experimental) :

To fabricate NieoFes film, an electroplating
used. The
ingredient composed of the following materials in a
5L bath.

apparatus was electroplating

Material Concentration
Ni(H2NSOs)2- 4H20 1 mol/dms3
NiClz-6H20 0.1 mol/dm3
HsBOs 0.65 mol/dms3
Na(C7H5NOsS) 0.0044 mol/dms3
FeCls - 4H20 0.2 mol/dm3
NaCi12H25504 0.00035 mol/dm3
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The bath temperature is 40°C, and the current

during the electroplating is 10mA/cm2. The

electroplating rate is 7.44 pm/h.

3. fEid L #% (Results and Discussion) :

The electroplated permalloy is tested using a

vibration sample magnetometer. The magnetic
saturation is around 2T.

Furthermore, the permalloy-magnet is assemble
with a micro coil. The electromagnetic force with
permalloy increase 30% than without permalloy
layer. Thus demonstrating the effect of permalloy.
However, after releasing the structure from silicon
substrate, the permalloy-TFPM structure bent due
to the inner stress generated during the
electroplating process. The future work is to
reduce/avoid the inner stress generated in the

electroplating.
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5. i - Fe%FK (Publication/Presentation) :

A paper related with the electroplating is under

preparation.
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