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Fig. 1 Monomer structure of SU-8 photoresist
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Fig. 3 Simplified representation of the crosslinking reaction
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Fig. 4 Interfacial structure after equilibrium
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Fig. 5 Variety curve of temperature versus simulation time
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Table 1 Average binding energy at different postbaking temperature

Temperature (K) E a1 (kJ/mol ) Egus polymer (kJ/mol) E!\i(l 00) surface (kJ/mol) Ehinding (kJ/mol)
338 -7045. 12 4835.12 -9115. 85 2764. 39
348 —-4530. 25 6397. 05 -8140. 31 2786. 99
358 —1445. 60 5079. 02 -3715. 15 2809. 47
368 —-1633. 67 5465. 54 —-4219. 24 2879. 97
2.3 FEMBEEST YA IR T HE e A . B A0 i) 62 £ 25 i

Ry SU-8 Ik 2 T ARERS 5 & @ SR 45 &
e, R AR F W5 o TR AE S A EAE T,
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REFNBE (1 246 BE LA K 52 U B R, (HR B AT
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455 FE Y A SU-8 58 1y 51 5 RE FP A B 5 T AH 1K
T, PRI B A S I ) 45 5 A 2. o e R S
TAS A REM T A, R0 S T 45 5 1) B R
PSSR 531 Z Bl BT FEAE .

Table 2 Energy compositions of the molecular system at different postbaking temperature

Temperature Internal energy (kJ/mol) Nonbond energy (kJ/mol)
(K) Bond Angle Torsion Out-of-Plane Cross terms Vdw repulsive  Vdw dispersive  Electrostatic
338 1593.4 3810. 1 -85.3 78.5 -1009. 2 414655. 8 -426150.9 62.6
348 1567. 4 5713.6 -113.5 88.2 -1082. 4 417284.2 —-427881.5 -113.5
358 1576.2 4388. 1 -170.9 81.5 -1069. 2 430775.7 -437054. 8 27.8
368 1594. 6 4710.3 -156.8 86. 6 -1043.4 429580. 1 -436442.0 36.9
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Fig. 7 Radical distribution function of the molecular system
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MOLECULAR DYNAMICS SIMULATION OF THE BINDIND
PROPERTY BETWEEN CROSS-LINKED
SU-8 PHOTORESIST AND Ni SUBSTRATE

DU Liqun, GUO Zhaopei, ZHANG Xiaolei

(Key Laboratory for Precision & Non-Traditional Machining Technology of Minisiry of Education ,
Dalian University of Technology, Dalian 116023)

Abstract The interfacial structure between SU-8 photoresist and Ni substrate was constructed by using
molecular dynamics (MD) simulation software Materials Studio. The influence of postbaking temperature on
the interfacial binding property was studied. According to postbaking temperature adopted by experimental
process , cross-linking reaction of SU-8 photoresist was performed at different postbaking temperatures within
338 ~368 K. Several circles of energy minimization (MM ) and MD simulation were applied to the interfacial
structure. The binding energy was calculated after the interfacial system getting equalization. It can be seen that
with increasing the postbaking temperature the binding energy of the interface between SU-8 photoresist and Ni
substrate becomes larger. The value of the binding energy achieved maximum at 368 K. So it can draw the
conclusion that the binding property is best at this temperature. By analysing the energy of the molecular
system,it can be found that the key influencing factor for the interfacial adhesion is van der Waals force
between interface molecules. Pair correlation function ( PCF) between atoms of the interfacial structure was
analysed. Two strong peaks were found in the range of 0. 31 nm to 0. 6 nm which belonged to the range of van
der Waals force.

Keywords SU-8 photoresist, Ni substrate, Cross-linking reaction, Binding property, MD simulation





