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Abstract : Wafer fabrication is a critical part of the semiconductor process, when the finest linewidth with the improvement of
technology continues to decline and the structure development from 2D towards to 3D. The nanoparticles contained in the
slurry or in the ultrapure water which used for cleaning have a large influence on the manufacturing process. Therefore,
semiconductor industry is hoping to find a viable method for on-line detection the nanoparticles size and concentration. The
resistive pulse sensing technology is  one of  the methods that  may cover this  question.  As we know that  nanoparticles
properties of material differ significantly from their properties at larger length scales. So, we want to clear that the metal and
non-metal nanoparticles translocation dynamic when we use the resistive pulse sensing technology. In this study we try to use
the finite element method that contains three governing equations to do multiphysics coupling simulations. The Navier-Stokes
equation describes the laminar motion, the Nernst-Planck equation describes the ion transport, and the Poisson equation
describes  the  potential  distribution  in  the  flow  channel.  To  explore  that  the  metal  nanoparticles  and  the  non-metal
nanoparticles in different concentration electrolytes,  through the nanochannel caused by ion current changes.  Then the
reliability of the simulation results was verified by resistive pulse sensing test. The existing results show that the lower ion
concentration, the greater effect of nanoparticles on the ion concentration in the nanochannel. The conductive spikes are
correlated with nanoparticles surface charge. Then we can be concluded that in the resistive pulse sensing technique, the ion
concentration in the nanochannel and nanoparticle properties are important for the translocation dynamic, and they have the
interactions.
Keywords : multiphysics simulations, resistive pulse sensing, nanoparticles, nanochannel
Conference Title : ICFMFE 2017 : International Conference on Fluid Mechanics and Fluids Engineering
Conference Location : Paris, France
Conference Dates : March 29-30, 2017

World Academy of Science, Engineering and Technology
International Journal of Aerospace and Mechanical Engineering

Vol:11, No:03, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
er

os
pa

ce
 a

nd
 M

ec
ha

ni
ca

l E
ng

in
ee

rin
g 

Vo
l:1

1,
 N

o:
03

, 2
01

7 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/5

94
06

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(03) 2017 1

https://publications.waset.org/abstracts/59406.pdf

