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Resist Filling Behavior in Microimprint

LI Shize, WEI Zhengying, DU Jun, TANG Yiping

(State Key Laboratory for Manufacturing System Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In order to improve microimprint quality and process parameters, and to optimize
module structure, numerical simulations and visualization experiments were conducted to study
the resist filling behavior of microimprint lithography. A 3D defocusing digital particle image
velocimetry system was established to do visualization research and the spatial coordinates of the
fluorescent tracer particles in the resist were extracted from images. The 3D particle field inside
the resist was obtained by the time-resolved algorithm. The velocity field was derived from the
particle spatial position using particle tracking velocimetry. A numerical model based on the
computational fluid dynamics was built to examine the resist filling behavior with surface tension
and contact angle considered. The stamping area was divided into different parts according to the
mold features. The numerical simulation results agree well with the experimental data. The
results show that the experimental error of the resist velocity fields in the horizontal direction is
less than 6. 6%, while the experimental error in the vertical direction is less than 9.6%. The
maximum velocity of the resist always lies in the sector between the stamp corner and the
substrate. The evolution directions of motion trajectories of particles under the stamp sidewall
determine the filling morphology and the direction of transferred volume of the resist. The results
of this study may provide references to the further research on the resist flow in microimprint.
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