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Abstract

In this study, the flow characteristics of a FPN (Fountain Pen Nano-Lithography) using active
membrane pumping are investigated. The FPN has integrated chamber, micro channel, and high capacity
reservoir for continuous ink feed. The most important aspect in this probe provided control of fluid
injection using active membrane pumping in chamber. The flow rates in channel by capillary force are
theoretically analyzed, including the control of the mass flow rates by the deflection of the membrane.
The above results are compared with the numerical simulations that calculated by commercial code,
FLUENT. The velocity of the fluid in micro channel shows linear behaviors. And the mass flows are
proportional to the second order function of the pumping pressure that is imposed to the membrane.
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Fig. 1 Schematic of the nano fountain-pen
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Fig. 2 Configuration of the fountain-pen

(a) Flow from reservoir to pumping chamber

(b) Injection of fluid by the deflection of

membrane

Fig. 3 Schematic of the working mechanism of nano fountain-pen
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Table 1 Properties of SiNy

Young's modulus 85~105 GPa
Poisson's ratio 0.22~0.27
Thickness 0.25 (m
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