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Flow behavior of resist in room-temperature micro-imprinting

and its process optimization
WEI Zheng-ying, XIONG Xiao-dong, DU Jun, DING Yu-cheng
(State Key Laboratory of Manufacturing Systems Engineering Xi’an Jiaotong University , Xi’an 710049, China)

Abstract: To improve the replicating precision of resist in micro-imprinting, the POLYFLOW was
used to simulate its flow behavior in room-temperature micro-imprinting based on the Fluid-Solid-In-
teraction(FSI) method. The effects of the initial thickness and residual thickness of the resist, the ra-
tio of height to width and duty ratio of the mold,and the imprinting velocity of the mold on the resist
flow behavior in a cavity were analyzed systematically. A platform of visual experiments was estab-
lished, and the process of micro-imprinting and the profile of resist in different technological condi-
tions were observed. Comparing the experimental results to the simulation results, it is concluded that
the filling rate can come up to 90% when the imprinting velocity is slower than 1 yum/s. the duty ratio
is more than 0. 375, and the ratio of height to width is less than 2. Obtained results show that the im-
printing process condition and the structure of the mold have been optimized and the replicating preci-
sion can be improved by the optimized results.
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Fig. 1 Finite element model for the process of micro-imprint in room-temperature
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Tab.1 Physical performance parameters of the resist

I H 2R B il 7
WP/ (kg/m®) 1220
Mg/ (Pa « s) 0.023 5

FIE TS R B/ (N/m) 0.040 5

efimsn/ ) 52.5

(DUSREIEUR L SE 7/ N kol SGEEUR A S r's
FEMNE 3 iR

POV R b idosn 5 6k BRI Z B AL B,
bR BA BB MG UK ZGh R BOE N IR IR
0 s B AR v, B0 o 50 S50 5 78 1 A T R HCIR S B
Uk 70 R 000 1 B B, 88 SR O PR A AL T el
7R R A AR T AR B A AR . 3 A
T By 240 ot 50 9 i 3R, BT ol R s R
filh FLID . B R RS Bl B 0] S OB A N
BETAT B, 42 il , 70 7t 590 5 0AE L 2 10 A 10 A T
HA—Emy il . e B 25 8 3 3% 1 5K g At v
JIXE i B 04 52 0 5 B R 5 AL 25 4 22 (R] Dy BE T
W, X 3 i % m A  Lagrange F1 adaptive



BLIESE L 45 - IR B AP 0 i 590 30 8 ) F 5 M T2 AR A 1825

~

By

Bs

| B,

— 3,

K3 i

FAF B E

Fig. 3 Setting of the boundary condition
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Tab. 2 Contrast of filling rate in the conditions of

different velocities and the same filling time
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Fig. 5 Pressure curves of the resist’s filling process
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Fig. 10 Principle of visual experiment
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Fig. 13 Resistance filling results with different imprint velocities
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