
Polymers Processing Reliability Testing
Materials And Processes For Electronic

Polymers play a crucial role in the manufacturing of electronic devices. Their
unique properties make them suitable for various applications, including circuit
boards, connectors, and insulating materials. However, to ensure the reliability
and performance of these devices, thorough testing of polymers and their
processing methods is essential.

Importance of Polymers Processing Reliability Testing

Electronic devices are exposed to a wide range of environmental conditions, such
as temperature variations, humidity, and mechanical stress. These factors can
affect the durability and functionality of the components, leading to potential
failures. Therefore, identifying the suitable polymers and processing techniques is
necessary to ensure the reliability of electronic devices.
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Polymers processing reliability testing involves assessing the materials'
properties under different conditions. This includes evaluating their resistance to
heat, corrosion, and mechanical stress, as well as their electrical conductivity and
insulation performance. By conducting these tests, manufacturers can determine
the best polymers for specific electronic applications and optimize the processes
to enhance the overall reliability of the devices.

Testing Methods for Polymers Processing Reliability

Various testing methods are employed to evaluate the reliability of polymers in
electronic devices. Some of the common techniques include:

Thermal Aging Test: This test involves subjecting the polymer samples to
elevated temperatures for an extended period. It helps assess the material's
stability, changes in mechanical properties, and resistance to thermal
degradation.

Humidity Test: Polymers used in electronic devices must withstand high
humidity levels. This test evaluates the material's ability to resist moisture
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absorption, which can lead to dimensional changes, reduced mechanical
strength, and electrical failures.

Mechanical Stress Test: Electronic devices go through various mechanical
stresses during operation. This test assesses the polymer's resistance to
mechanical impact, flexural stress, and vibration to ensure its long-term
durability.

Chemical Resistance Test: Polymers may come into contact with various
chemicals during their lifespan. This test evaluates their resistance to
chemicals, such as cleaning agents or solvents, to ensure they can withstand
potential damage.

Materials and Processes Optimization

Based on the results of reliability testing, manufacturers can optimize the
materials and processes used in the production of electronic devices. This
optimization aims to enhance the performance, reliability, and lifespan of the
products. Some possible improvements include:

Material Selection: Testing allows manufacturers to identify the most
suitable polymers for specific applications. This ensures that the materials
can withstand the desired environmental conditions, temperature ranges,
and mechanical stress.

Process Modification: Reliability testing helps manufacturers identify
potential issues in the processing methods, such as curing time,
temperature, or pressure. By modifying these parameters, manufacturers
can improve the overall quality of the components.

Quality Control: With the insights gained from reliability testing,
manufacturers can implement stringent quality control measures to ensure



consistent and reliable performance of their electronic devices.

Product Certification: Reliability testing plays a crucial role in obtaining
certifications for electronic devices. These certifications validate the quality
and performance of the products, giving consumers confidence in their
reliability.

Polymers processing reliability testing is vital in ensuring the durability, reliability,
and performance of electronic devices. By evaluating the materials' properties
under various conditions, manufacturers can optimize the materials and
processes used in their production. This ultimately leads to the production of
high-quality electronic devices that can withstand the demands of the ever-
evolving technological landscape.
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This first book in the Materials and Processes for Electronics Applications series
answers questions vital to the successful design and manufacturing of electronic
components, modules, and systems such as:
- How can one protect electronic assemblies from prolonged high humidity, high
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temperatures, salt spray or other terrestrial and space environments?
- What coating types can be used to protect microelectronics in military, space,
automotive, or medical environments?
- How can the chemistry of polymers be correlated to desirable physical and
electrical properties?
- How can a design engineer avoid subsequent potential failures due to corrosion,
metal migration, electrical degradation, outgassing?
- What are the best processes that manufacturing can use to mask, clean,
prepare the surface, dispense the coating, and cure the coating?
- What quality assurance and in-process tests can be used to assure reliability?
- What government or industry specifications are available?
- How can organic coatings be selected to meet OSHA, EPA, and other
regulations?

Besides a discussion of the traditional roles of coatings for moisture and
environmental protection of printed circuit assemblies, this book covers dielectric
coatings that provide electrical functions such as the low-dielectric-constant
dielectrics used to fabricate multilayer interconnect substrates and high-
frequency, high-speed circuits.

Materials engineers and chemists will benefit greatly from a chapter on the
chemistry and properties of the main types of polymer coatings including:
Epoxies, Polyimides, Silicones, Polyurethanes, Parylene, Benzocyclobenzene
and many others.

For manufacturing personnel, there is an entire chapter of over a dozen
processes for masking, cleaning, and surface preparation and a comprehensive
review of over 20 processes for the application and curing of coatings including
recent extrusion, meniscus, and curtain coating methods used in processing large



panels. The pros and cons of each method are given to aid the engineer in
selecting the optimum method for his/her application. As a bonus, from his own
experience, the author discusses some caveats that will help reduce costs and
avoid failures.

Finally, the author discusses regulations of OSHA, EPA, and other government
agencies which have resulted in formulation changes to meet VOC and toxicity
requirements. Tables of numerous military, commercial, industry, and NASA
specifications are given to help the engineer select the proper callout.
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