
Product failures are often caused by corrosion contamination found on the soldering leads, which

propagates over time and is accelerated by humidity, temperature, and acidity in the environment,

and may cause serious corrosion reliability issues. 

Degradation of the soldering leads can be detected by examining the surface of the soldering leads,

even prior to assembly, by using Cybord’s visual-AI analysis of the component’s image. The Cybord

technology avoids the placement of components with solderability and corrosion issues, and

verifies that only qualified components are used in production, avoiding failures in the field recalls,

and rework.

Real-life cases

Two cases of failures during the post-assembly tests were cross-checked with the Cybord.ai
inference results. The presented method predictions were in-line with the analysis report.

The method is deployed at a full-scale, high-volume SMT production line at Flex Migdal HaEmek in

Israel. The Cybord.ai Aqila authentication system inspects all components assembled on all PCBs in

real-time using the ASM-SX vision system's mounting machine.

Use case I

VSON-12 Gate Drivers NexFET has moisture sensitivity level (MSL) 2, hence it is sensitive to
moisture and must be kept according to standards in vacuum during storage and handling.
The presence of corrosion on the soldering leads is an indication that the components were
exposed to humidity during their storage and handling. The corrosion also affected the wettability
of the soldering leads resulting in a partial bond.

To verify the condition of the inner parts of the component, a
Scanning Acoustic Tomography (SAT) was performed, showing
that there is degradation in the internal part of the component
that attacked the chip's internal metallization.

Real-life cases of corrosion contamination on
soldering leads,  and how you can prevent it from
happening to you

An image of a failed component after
removal from the board. The top side of
the image shows residues of the
wetted area while the bottom side of
the component appears not to contain
paste, only a rough surface finish
consistent with corrosion. 

An image of the component
taken by the SMT mounting
camera during placement,
evidence of corrosion is
visible

It is apparent that the metallic pad did not have good wettability, therefore, the other side did not
have good heat removal capability from the component to the board via the thermal pad. 

The failure's root cause is corrosion affecting wettability as well as propagating into the
package case and causing internal delamination.
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Use case II

The QFN-12 was 6 years old at the time of the assembly and it was contaminated with severe

corrosion and mold that affected the performance of the board. The components were inspected

during the SMT process, flagged as contaminated with corrosion by the Cybord.ai Aquila algorithm,

and then failed in the post-assembly tests. The failure mode was shorts, solderability, and opens.

The batch was then analyzed for the root cause by performing X-ray analysis, SEM–SED, Cross-

sectioning, and microscopy.

X-ray example analysis of the component did not reveal mounting issues except for a short. The

short is also visible on the bottom-side image of the component taken before mounting. Shorts are

easily detected automatically by the AI algorithm as there is a strong contrast between the light

soldering leads and the dark component body.

The X-ray shows a metallic short between the pads after the mounting on the PCB. 

It is impossible to say if the short was already in place
before mounting or only created during the mounting.
By examining the bottom view image of the component
before it was mounted on the PCB, it becomes apparent
that the short was there even before the assembly

The analysis revealed contamination on
the soldering leads where QFN-12 SED
SEM analysis example of a soldering pad
with a black spot taken by the SMT pick-
and-place machine during mounting.

Compared to a
microscopy image
taken by the SEM-
SED.

The Cybord detection & analysis process

The Cybord.ai software is interfacing with the pick-and-place (PNP) machines during production and
collects the images of the components. 

The images are then processed using a deep network algorithm that is looking for visual defects in
the components and flags every suspected component. 

Another network is used to evaluate the texture of the soldering leads and estimate their
solderability.

The Cybord solution was able to predict the failures and the failure modes on over 30,000

components with accuracy exceeding 99.5% tested on over 2.5 billion components.
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The failure mode is evident from the cross-section of the component
bond to the PCB, where a crack appears in the bond resulting in an open
or a not reliable bond.
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