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3. Period 
1998. 9. 1 ~ 2001. 8. 31 
 
4. Purpose of Project: 
Characterization, evaluation and application of low-stress materials for on-chip microsystem packaging 
and encapsulation 
 
5. Project Scope and Details: 

- Analysis of the composition and microstructures of the low-stress material 
-Material properties and microstructure measurement technique development depending on the 
process condition 
- Bonding strength test and analysis 
- Air-tightness and step-coverage test and analysis 
- Development of the integrated process and analysis 
- Application to the microsystems 
- Stress relaxation test 
- Environmental effect test on the polymer bonding 
- EMI shielding effect of the wafer-level packaging 

 
6. Results and Products:  

In KAIST, we develop the specification for the polymer bonding or packaging of the microdevices or 
microsystems.  EPFL has the technology for the epoxy resin, which can be modified by HBP(hyperbranched 
polymer) and photopatternable.  We design and characterize the packaging processes depending on the polymer 
thickness.  We also develop the test method, called as Blister test, for the measurement of mechanical properties 
such as Young' modulus and residual stresses of the thin film polymer materials.  In addition, in order to measure 
the bonding strength of the polymer bonding, we develop the novel test method of Blade test and critical pressure 
test.  EPFL researches the material properties and microstructure of the HBP-modified epoxy resin 
system.  Especially, they focus on the relation between the internal stress of the epoxy resin and the contamination 
fraction of the HBP of the epoxy resin, so that they find the linear relation between them.  In the air-tightness and 
step-coverage test, we develop the accelerated test for the air-tightness and step-coverage characterization of 
polymer bonding.  From the analysis of the stress relaxation and environmental effect on the polymer material, we 
find that the residual stress in the polymer material is very low comparing to the other materials used in the 
microsystems and MEMS devices, and polymer bonding is reliable within the high temperature environment and/or 
water.  Finally, we apply the polymer bonding to the proof-mass bonding of the microaccelerometer and channel 
definition and wafer bonding of the microinjector, and we characterize the EMI shielding effect of the wafer-level 
on-chip packaging.  
 


