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Abstract: In this paper, a new type of micro imprint lithography assisted by electrostatic field was
introduced, and an in-depth theoretical research was conducted on its technological process. First,
numerical simulation software ( COMSOL™ Multiphysics) was adopted to establish a transient
simulation model for electrostatic filed assisted imprint lithography and discussed the evolution process
of micro structure in different time domains. Then a detailed analysis was conducted on the qualitative
relationship between the micro structure formation and simulation experiment parameters, during

which it was found that properly reducing the polar plate spacing, template bulging period and
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increasing the bulging height, initial polymer film thickness and voltage were beneficial to formation

of the micro-nano structure. Finally, a spherical cap micro structure with 31 pm hollow structure was

obtained through optimization of the simulation experiment parameters. Compared with traditional

imprint method, the electrostatic field assisted micro imprint, which is characterized by simple process

and lower cost, can be widely applied to the micro electronic and mechanical system, photonics,

genetics and tissue system etc.
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Fig.1 Schematic diagrams of electrostatic field assisted

micro imprint lithography
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Fig. 2 Schematic diagram introducing the geometry, boundary

condition mesh of two-dimension model
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Tab.1 Properties of polymer used in the numerical

simulations

Surface tension Simulated dynamic Dielectric Density

J(N+m ') viscosity/(Pa+S)  constant /(kg/m®)

0.038 0.1 2.7 1200
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Fig. 3 Spatiotemporal evolution of microstructuers
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Fig. 4 Variations of pressure(color) and velocity (black

arrows) at various time steps for the case of Fig. 3
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Fig. 6 Changing trend of electrostatic field assisted micro

imprint lithography with different electrode spacing
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Fig. 9 Changing trend of electrostatic field assisted micro imprint

lithography with different height of protrusions

3.2.5 WwE

10 fron R 3 4K A 19 2 8O0 B Y L
03 B 0 o B A 5 A ) O L L X AN [ Y
FE4r5 1 000,1 300 A1 2 000 V, M H KA K
1000 V B ZEHHBEFIEN T . REWREE
S/NE R R RERR S ) A K, TR R HE TR Ep
BB, s 10 () Fros ; Bl G BRI 3 K. R &
TR DL fi i 3] A A L AT TR BT A A
FER 454, W 10(h) s, B 10(e) JB/R T HL
FE Ak S8 AL TS SR 0] LAAS B BRAR ) BRI 250 . 45
LCHEFREEW T RSO LRE. BN EE
I T Ak 85 ) ) e 48 Y

1.0
0.9
0.8
0.7
0.6
1105
0.4
0.3
0.2
0.1

(a) =170 pm, w=50 pm, d=157 pum, p=75 pm,
=10 pm, H=47 pm, U=1 000 V

(b) /=170 pm, w=50 pm, d=157 pm, p=75 pm,
h=10 um, H=47 um, U=1 300 V

(¢) =170 pm, w=50 pm, d=157 pum, p=75 pm,
h=10 um, H=47 um, U=2 000 V

& 10 A [E] T i F 35 %l B He BG4 ) 1Y) 722 Ak
Fig. 10

Changing trend of electrostatic field assisted
micro imprint lithography with different voltage
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