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Machining of The Micro Nozzle Using Focused lon Beam
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ABSTRACT

Micro nozzle is employed as a dynamic passive valve in micro fluidic devices.

Micro nozzle array is used in micro

droplet generation in bio-medical applications and propulsion device for actuating satellite and aerospace ship in vacuum

environments.

needed to produce micro nozzle precisely.

Reactive ion etching process can make high-aspect ratio structure, but it is difficult to make the complex shape.
ion beam deposition has advantage in machining of three-dimensional complex structures of sub-micron size.

Aperture angle and the channel length of the micro nozzle affect its retification efficiency, and thus it is
MEMS process has a limit on making a micro nozzle with high-aspect ratio.

Focused
Moreover, it

is possible to monitor machining process and to correct defected part at simultaneously. In this study, focused ion beam

deposition was applied to micro nozzle production.
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Fig. 1 Schematic diagram of focused ion beam induced
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Fig.2 Thickness of carbon on silicon w.r.t. beam current

(b) Overlap (%): -800, -600, -400, -200, -100 (from left to
right), beam current 48 pA
A

(c) Overlap (%) : -900, -800, -700, -600, -500 (from left to
right), beam current 193 pA, dwell time: 0.5 Rec

Fig. 3 Images of 12 ? 182 carbon deposition
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Fig. 4 Thickness of carbon on silicon wafer wr.t. dwell
time
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Fig. 5 Thickness of carbon on silicon wafer w.r.t. overlap
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Fig. 6 Circular micro nozzle deposition on (a) silicon
(d) Cross
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section of nozzle of (b)
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Fig. 7 Circular nozzle of 2.3 & diameter and pyramid

shaped micro nozzle with 2.3 & width and 5um height
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