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Problem Statement
• Application of soldermask and its cure process usually involves 

thermal, electro-magnetic and some mechanical process steps:
– Debubbling in still air
– Dry bake in oven
– UV exposure cure

• However, quicker turnaround schedules, higher throughputs and 
uncontrolled process can cause issues such as:
– Inadequate cure of the solder mask
– Out-gassing and blowhole creation
– Uneven coverage of the finished solder mask

• Existing standards for soldermask quality acceptability do not 
address the specific non-standard process conditions that  
introduce anomalies.
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Explanation of Corrosion Based Trace Open 
Failure Mechanism

• If the solder mask contains defects such as pin holes or poor edge 
coverage, moisture can be absorbed under the SM.

• The absorbed moisture comes into contact with the trace. 
– Under a voltage potential, an electrolysis reaction initiates.  
– This acidic reaction dissolves the Cu trace into a Cu ion solution under the 

SM.  
– The reaction is sustained and will continue as metallic copper is exposed 

and there is a voltage potential.  

• This issue requires exposed metal, moisture and a voltage 
potential.

• Hygroscopic dust or dust containing ionic contaminants can 
accelerate this reaction. 





Summary 
Effective Inspection and Goals

• Goals of soldermask risk inspection should include:
– Identify the prevalence of soldermask defects in PCB
– Identify most effective defect inspection methods
– Recommendations on manufacturing process and material flow downs.

• What are currently accepted methods of solder mask?
• How close are documented results to spec? 
• Effectiveness of current inspection methods and protocols for 

detecting solder mask defects:
– Blow holes
– Inadequate conductor coverage
– What are the techniques that can bridge the gap between current methods 

and prevent escapes?
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Backup Material



Iceberg Model of Cost of Poor Quality

Ref: A. Buthmann, “Cost of Quality: Not Only Failure Costs,” iSixSigma.



Electrochemical Migration and Corrosion 
• Electrochemical migration and corrosion can impact electronic reliability

Creep Corrosion Silver Dendrites Creep Corrosion

Conductive Filament FormationDendritic Growth Silver Migration in MLCC



Explanation of Corrosion Based Open Failure 
Mechanism

• Moisture absorption.

• Acidic reaction leads to Cu dissolution 

• Sustained and will continue as long as moisture is available and 
there is a voltage potential, thus creating an open circuit.  

• Requires (a) exposed metal, (b) moisture and (c) voltage 
potential.

• Hygroscopic dust or dust containing ionic contaminants can 
accelerate this reaction. 



Application*
• Screen printing

– Application
– Pre-bake
– Exposure, development
– Bake

• Spray Application
– PCB are attached to a conveyor 

(horizontal or vertical).
– Mask in liquid phase is sprayed 

using centrifugal atomization 
nozzles.

• Two sided or single side
– Pre-bake, UV cure and bake. * - material from Taiyo
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