
 
 

Simplifying Sourcing Series  
 

 
 
 
 

 

 

 

 

 

 

 

Building Quality In: Four Ways Your 

Contract Manufacturer Should Be 

Eliminating Defect Opportunities  



 
        Simplifying Sourcing Series 

 
 
 

Copyright © 2020 SigmaTron International, Inc. 

 

Building Quality In: Four Ways Your Contract Manufacturer 

Should Be Eliminating Defect Opportunities  

By Curtis Campbell 

When a company outsources manufacturing, its electronics manufacturing services (EMS) provider 
becomes an extension of its reputation as far as quality is concerned. Consequently, in selecting an EMS 
provider, it is important to evaluate potential supplier’s quality culture. An obvious focus is quality 
control practices. These are the activities associated with catching the defects that naturally occur due 
to process variation and component failures during production. Auditing process control activities and 
inspection and test strategy gives a good perspective of that element of quality. 

However, quality assurance philosophy, i.e., the activities associated with preventing defect 
opportunities, is also important. This whitepaper looks at four areas where quality can be built into 
products by identifying a defect opportunity or likely process failure and eliminating the ability for it to 
occur. These four areas are: 

• Design for manufacturability improvements 

• A robust new product introduction (NPI) process 

• Mistake proofing/poka yoke 

• Shop floor control systems. 

SigmaTron International’s quality culture incorporates all four of these disciplines and this whitepaper 
will focus on examples that illustrate the effectiveness of this focus in eliminating defect opportunities. 

Design for Manufacturability 

Design for manufacturability (DFM) recommendations ensure products are manufactured more 
efficiently, which can reduce cost. Of equal importance is the ability of this discipline to eliminate the 
defect opportunities that manufacturability issues can create.  

At SigmaTron, DFM analysis is performed using a combination of Valor and proprietary software tools. 
The documentation review process also uses a Valor parts library (VPL) to verify the footprint of all 
components specified in the bill of material (BOM) against the land patterns used in the layout. This 
helps eliminate both the opportunity for defects caused by manufacturability issues plus eliminates the 
non-value added time that can be spent reprogramming machines or re-spinning the printed circuit 
board layout if component packaging specified in BOM doesn’t match the land patterns used in the 
layout.  

SigmaTron International’s facility in Suzhou, PRC has enhanced efficiency in this process via a software 
tool that automates design for manufacturability (DFM) analysis, reducing the time it takes to create a 
detailed report from several days to a few hours. The tool works with SigmaTron’s existing Valor 
software platform. This enables SigmaTron’s team to provide customers in any of the Company’s 
facilities with a detailed and prioritized list of recommendations for eliminating defect opportunities and 
manufacturing more efficiently. 
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The E-DFM tool has been customized with industry-standard PCBA design rules and SigmaTron’s 
equipment/process-specific manufacturing guidelines, enabling the engineering team to rapidly run a 
report with a prioritized set of manufacturability issues. 

The report output identifies the issue, explains the consequence if the issue is not corrected, displays a 
visual image of the issue and suggests a solution. 

From a trending perspective, the top three DFM issues these analyses have revealed are: 

• 90 percent of projects had issues with component packages not matched with 
recommended land patterns. When this issue is not discovered early, it can result in project 
delays particularly if long lead-time parts are involved.  Attempting to work around this issue 
can cause defects and other issues such as: 

▪ Open circuits, if the pins fall outside the land pattern 
▪ Tombstoning, if the chip’s package is smaller than its land pattern 
▪ Insertion problems, if the PTH pin diameter is larger than the holes 
▪ Inability to use a component when the wrong package is specified. 

• 70 percent of projects had via-in-pad issues where exposed via-to-pad clearance was too 
small. This results in the solder paste being wicked into the via, creating an insufficient 
solder situation for the SMT component. 

• 50 percent of projects had insufficient pad-to-pad spacing or circuit-to-circuit spacing. The 
exposed pad-to-pad spacing is too narrow for adequate separation of solder paste on each 
pad, resulting in solder bridging during reflow. 

OEM design teams often focus product fit, form and function, without considering manufacturability. As 
these examples illustrate, failure to address these issues can result in a variety of defects, as well as 
project delays and even excess inventory.  

New Product Introduction (NPI) 

The NPI phase is the critical step in ensuring a smooth launch to volume production. This is the phase 
where qualification runs prove out design and process assumptions. It is also the point where critical 
transfer of knowledge needs to take place in both directions. At the EMS provider level, all information 
needed to successfully build the product needs to be identified and transferred.   

At SigmaTron, the NPI process starts with the receipt of CAD files from the customer, along with the 
BOM and approved materials list (AML). If DFM and product lifecycle management (PLM) activities have 
not been performed earlier in the process, they are performed during NPI. 

Other issues that can potentially impact production cost are also evaluated as the process flow is 
designed. This focus on developing the most efficient process flow is particularly beneficial for highly 
regulated products, such as medical devices, where there may be limitations on process changes once 
the product is in production. 

Once the process flow is approved, SigmaTron’s use of leading edge software enables machine 
programming to be done using the CAD data. This cuts time and ensures accuracy.  

Product and process validation is done based on customer requirements. Any issues discovered during 
NPI and pre-production runs are documented and provided to the customer. The result is that defect 
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opportunities are eliminated wherever possible, improving first pass yields and eliminating non-value 
added activity. Equally important, the process is designed to convey information back to the customer in 
an easy-to-analyze and make decisions upon format. This two-way communication helps eliminate any 
issues found during pre-production as well as convey lessons learned that may be applicable to related 
products or future product iterations. 

Mistake Proofing/Poka Yoke 

Even with strong DFM discipline and a robust NPI process, unanticipated defects can arise. In a perfect 
world, manufacturing process setup should eliminate the potential for these mistakes. However, in the 
real world, process complexity and the impact of system variation makes that impossible. Continuous 
improvement disciplines such as Lean Six Sigma can help identify these issues and eliminate the root 
cause by providing teams with standardized tools. Poka yoke is one of these process improvement tools. 
Poka yoke is Japanese for mistake proofing and it was introduced by Shigeo Shingo as part of the Toyota 
Production System (TPS). When applied, the resulting process improvement eliminates a specific defect. 
Its focus on simplicity is its strength, in that simple fixes are often the best solution for small variances in 
the manufacturing process. Simple fixes are also easy to rapidly implement and encourage production 
operator involvement in the pursuit of product perfection. 

One example of this focus on eliminating defect opportunities was a kaizen event performed at 
SigmaTron’s Tijuana, Mexico facility. An automotive product printed circuit board assembly (PCBA) 
which included a flex cable was experiencing intermittent failures following in-circuit test. SigmaTron’s 
Tijuana team scheduled a kaizen event to analyze the test process and determine the root cause of this 
potential failure mode. Utilizing a DMAIC (Define, Measure, Analyze, Improve, Control) methodology, 
the team determined that in some cases, the flex cable could catch in gaps in the test fixture bed as it 
was being removed creating an undetected defect. The team recommended a fixture redesign that 
placed ESD-safe plastic over the openings in the fixture bed that created the issue. As a result, the defect 
opportunity was eliminated with no changes to the product design and minimal fixture modification. In 
this example, the team not only strengthened the process, but did it at minimal cost.  

Shop Floor Control Systems 

From a quality control perspective, today’s factory shop floor control systems provide unprecedented 
ability to collect quality data and identify potential issues in real time. From a quality assurance 
perspective, the enforced routing aspect of these systems also can act as a virtual poka yoke, preventing 
operators from accidentally skipping steps in complex production processes. 

SigmaTron uses a combination of proprietary and internally-developed systems for enterprise and shop 
floor management. All facilities utilize a common ERP system plus third-party PLM tools. An internally-
developed manufacturing execution system (MES) supports both traceability and enforced routing, 
which helps ensure a product goes through all steps defined in its documented manufacturing process. 
The system has the capability to address both issues with a single bar code scan, enhancing efficiency.  

The proprietary MES acts as a partner with production operators tracking each assembly through all 
processes. On assemblies where an operator needs to add serialization in different formats at different 
parts of the process, the system ensures that the right serial number is associated with that assembly. 
Additionally, if any process steps are skipped or if an operator attempts to add the wrong serial number, 
the system notifies the operator of the error.  
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Having a quality culture as strongly focused on defect opportunity prevention as it is on defect detection 
helps ensure that customers receive consistently superior quality products. Analyzing an EMS provider’s 
disciplines for eliminating defect opportunities helps ensure that quality assurance is part of its quality 
culture. 

 

Curtis Campbell is SigmaTron International’s Vice President of Sales West Coast. He can be reached at 
curtis.campbell@sigmatronintl.com.  For more information on SigmaTron International’s capabilities, 
visit www.sigmatronintl.com or call 510-477-5000. 
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