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LIQUID POLYIMIDES

In today’s mobile world, consumers are demanding smaller size, less weight and more functionality from their 
portable devices such as mobile phones, PDA’s, lap top computers, MP-3 players, and GPS navigation devices.  
As a result, electronic packaging designers are facing increasing challenges to reduce component size and 
weight for this expanding portable communication market and at the same time improve the cost effective-
ness, reliability and performance of these devices.  Wafer Level Chip Scale Packaging, (WL-CSP), in various 
forms assists the designer in meeting these needs.

Challenge
Driven by the need for higher density devices and higher speed interconnectivity, more advanced WL-CSP 
were developed that employed copper redistribution layers.  The introduction of copper and redistribution 
layers in these packages created new challenges for the permanent dielectric layer (see Figure 1).  In particular, 
these new upper and lower dielectrics needed to have excellent mechanical properties to handle the thermal 
and chemical extremes of additional processing, excellent elongation to prevent cracking, good adhesion to 
new material sets (underfill, UBM’s etc), smooth sloping via sidewalls and compatibility with copper (no copper 
migration).

Figure 1  WL-CSP Dielectric Layer

 

Solution
HD-4100 Series of Liquid Polyimides
Polyimide films have been used successfully for many years in semiconductors as stress buffer layers.  
Working with key customers and institutions in Taiwan and the United States and utilizing specially designed 
base polymers and proprietary photolithographic chemistries, HD MicroSystems™ developed a new 
generation of liquid polyimides, HD-4100, that addressed the unique requirements of WL-CSP applications 
utilizing copper redistribution layers. 

Wafer Level Chip Scale Packaging

No Outgassing
High Tg (for high lead)
Sloped Profile
Chemical Resistance
High Elongation
Good Adhesion
Cu Migration Free
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Based on a proprietary polyimide backbone, the HD-4100 Series is optimized for thermal stability and I-line 
transparency. Cured films have exceptional thermal stability with a Tg (glass transition temperature) of 350ºC, 
low CTE (coefficient of thermal expansion) and a high modulus.  Net impact is that structures built from
HD-4100 Series products are less likely to undergo deformation frequently associated with lower temperature 
polymers. 

Cured films of HD-4100 are also highly ductile, transparent and resistant to most wet and dry process 
chemicals. These properties make HD-4100 highly compatible with most semiconductor material stacks and 
chip scale packaging schemes.

HD-4100 Series products have the same excellent cured film properties as the earlier, successful HD-4000 
Series products but with improved copper compatibility.  Outstanding stability and wide process latitude make 
for a low defect and easy to control process.  Sidewall angles can be adjusted based on process settings.  
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