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3 R B Study of the Switching of Strain Hardening and Softening
in_Multi-components System

=111}
=i

The integrated circuit (IC) chips are three-dimensionally integrated on a wafer using an
adhesive film in order to increase the capacity of memory without a change of size. Our
adhesive film consists of three components; acrylic polymer, epoxy resin and SiO)
""" particles. In the process of stacking IC chip, it has been empirically found that the void i
formed behind wire. It is very important to investigate the rheological behavior of
multi-components system for improvement of the processability, though the rheological
behavior of this complex system has never been investigated. The purpose of this study is
to investigate the unique flow behavior of multi-components material for improvement of]
processability. The guideline of material design for rheology control in multi-components

system is also proposed.

The background and motivation of this study in industrial and academic point of view are
described in chapter 1. Importance of control of nonlinear elongational viscosity is
especially explained.

The rheological behavior of two components material is investigated in chapter 2 and 3. It
is effectively possible to control the strain hardening by diluting acrylic polymer with
— epoxy oligomer. In contrast, it is also possible to control the strain softening of acrylic

polymer by adding of SiO5.

The theological behavior of multi-components material (acrylic polymer / epoxy / Si0;)
is discussed in chapter 4. The matrix polymer (acrylic polymer/epoxy) contained 70 vol%
of epoxy. It is possible to control the strain hardening and softening with the volume
fraction of Si0O; and temperature.

The control of nonlinearity of elongational viscosity in three components systems is
discussed in chapter 5. It is found that the nonlinearity of elongational viscosity could be
controlled by sol-gel transition.




The origin for development of sol-gel transition in our system is discussed in chapter 6. It
is indicated that the sol-gel transition could be confrolled by miscibility or affinity for|
components in multi-components system.

Chapter 7 concludes that the optimum material could be designed for processability in
stacking of IC-chip. It is also found the sol-gel transition is useful for control of strain
hardening and softening. It is also indicated that sol-gel transition could be controlled by
the slight change of miscibility or affinity in components.




