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Multiscale modeling of nano-based
interconnect materials in the LED
package
J. Zhang, V. Kouznetsova, O. van der Sluis, M. Geers

Background
Light-emitting diode (LED) is a device that generates light. It is widely
used because of its many advantages (e.g. low energy consumption,
environmentally friendly and long life-time) over traditional lighting
sources (e.g. incandescent).
Future LEDs need to work under high operating temperatures and high
power densities. This high temperature (≈ 150 ◦C) will dramatically
decrease the LED’s performance. Heat generated from the chip should
be dissipated to the environment via several layers of interconnect
materials (Fig. 1). Thus, the thermal performance of the interconnect
material becomes an important factor in meeting future requirements.
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Figure 1: A schematic diagram of the LED package

Interconnect materials
The nano-particle based interconnect material is composed of:

• polymer resin - provide mechanical strength
• silver nano-particles - provide thermal properties

Its thermal performance depends on whether the silver particles can
form an efficient network. The goal is to find out efficient processing
methods to control the microstructural morphology (Fig. 2).
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Figure 2: Total thermal resistance of a conduction path

The processing of this material involves:

• curing of the polymer resin - transition from fluid to solid
• sintering of the silver nano-particles - particles morphological

changes caused by atomic diffusion, Fig. 3

A good knowledge of the influence of processing parameters on the
final material microstructure and the material performance is needed.

Figure 3: Evolution of Ag nano-particles during sintering [1]

Plan
The aim of this project is to study the influence of processing
parameters on interconnect material performance by a multiscale
modeling technique (Fig. 4). A general plan contains:

1. Multiscale modeling considering the polymer curing (viscoelastic
properties).

2. Model nanoparticle sintering with the evolution of the interface
between polymer and particles.

3. Multiscale modeling of the interconnect material considering both
curing and sintering.

4. Study the influence of processing parameters on the effective
material properties.
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Figure 4: Multiscale modeling of the interconnect material
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