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1. % (Summary)

The goal was to enable nickel layer deposition by

electroplating on the lithographically patterned
structures for CNRS-C2N Ph.D student. The
processed samples will be tested in the microswimmer
experimental system at C2N-CNRS. CNRS-C2N is a
French National Research Center situated in south
of Paris (Saclay). A 2900m?2 cleanroom is just
cleanroom in old

constructed. The campus

(Marccousis) was shut down and all the equipments

are now under re-installation in the new cleanroom.

Considering an urgent process needs during

shutdown time, I discussed with Prof. Mita about

possible process to realize at VDEC supercleanroom.

Consequently, during my short visit to Japan, I
passed by VDEC for two days (18-19 February) to
conduct a process thanks to the support by Prof.
Mita and Ms.

conducted together with a cleanroom staff (Ms.

Mizushima. The process was
Mizushima).

2. 2Bk (Experimental)
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1. Metallic layers (Cr/Au 10/100 nm)
deposition system by e-beam evaporation of

structures by lithography
made at C2N-CNRS). The

deposition speeds were set around 1nm/s.

pre-patterned
(lithography was
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: Fabrication of on-chip mobile microrobotic swimmers

: French National Centre for Scientific research (CNRS)

2. Cr/Ni (10/1500 nm) Sputtering

As an alternative process to thick metallic layer
deposition by electroplating, one of the two
prepared samples were made with sputtering.

The process worked but the layer thickness was
measured by the DekTak system. The measured
thickness was around 100nm which is away thinner
than expected (1/15). Increasing RF power could
help to improve the resulting deposition thickness.
But since due to the limited time of this time, we
didn’t further go this process but the second sample
was also made to go through the e-beam deposition
(process 2) and electroplating (process 4).

3. Electroplating system for nickel

Since the sputtering did not work, the remaining
process solution is electroplating deposition. So the
identically e-beam deposited (process 2) two
samples were positioned to the newly built Ni
electroplating system. The first test was made onto
the Au deposited Si substrate to know the right
deposition rates and condition. Ni solution was
pre-heated to 55 deg-C and maintained during all
the process. Air bubbles were injected to the
solution to avoid bubble trap on the sample. The
solution was circulated and the agitator was
operated around counter electrode (metal plate
connected to positive charge electrode). The

deposition rate was set around 6.7 nm/s.
3. fEH =22 (Results and Discussion)




Figure 1. The photograph of the processed samples on
glass substrates.

Figure 1 shows the 1.5 um thick Ni layer successfully
deposited by the electroplating system. The surface
roughness was seen to be highly smooth but further
analyses by SEM and AFM will be made at C2N-CNRS.
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