
Detecting Thermo-Mechanical Stress 

Induced Damage in Conformal Coated 

WLCSP Interconnects

TONY CRESPO
Multi-scale joining and interconnect technology group

Portland State University



Electronics in our daily life 

Fundamentals of Lead-Free solder interconnect technology: Dr. Lee 2015
Multi-scale joining and interconnect technology group

Portland State University



What is a PCB & SAC alloy?

Printed circuit board (PCB)- allows for a system 

of components to work as a network for 

conductive pathways for information to be 

passed on.

SAC alloy- A combination of 3 materials. Tin(Sn), 

Silver(Ag) and Copper(Cu)

Types of SAC alloys- 305 and 105 most used in 

industry. 

Multi axis loading impact: Dr. Lee Power Point
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Types of 

packages

Wafer Level Chip Scale 

Package

Plastic Ball grid array

Fine Ball grid array

Board on Chip

Package on Package

Ceramic Ball grid array
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Connections and 

Reflow



Interconnect
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Reliability  What can affect the reliability of a 

product?
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Thermal cycling

 Thermal cycling has an affect on pack design 

due to CTE

 WLCSP will usually fail after a hundred cycling

 Crystal orientation within the joint affects stress 

evolution
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Test

-Profilometer 

(Keyence LK-H022) 
Wavelenght: 655nm
Max output: 0.95mW

-Nordson-DAGE

-Hioki LRB431-20 Data logger

Sample is started at temp 22-25◦C

Runs for approx. 15 minutes.
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WLCSP with coating and without

Multi axis loading impact: Dr. Lee Power Point



Test set up
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Results: Conformal coating and without
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Displacement graph
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Results: Displacement for Edge bond
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Displacement sample with no Edge bond.
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Bond Tester
 Used to determine the following:

-Ball shear/Solder ball shear

-Cold Bump Pull

-Die shear/crush

Gives an understanding of how Intermetallic compounds growth affect 

the reliability of the solder ball.
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Test
Nordson DAGE(400 plus) Bond tester

Shear height is adjusted from 5µm -50µm
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Results
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Summary 

-PCB & SAC alloys

-Types of packages

-Reliability 

-Thermal Cycling
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By knowing the failure mode that occurs during thermal cycling and shear test, 

reliability of the component at the interconnect can be improved which will lead 

to longer consumer use product. 
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