
 
 

Simplifying Sourcing Series  
 

 
 
 
 

 

 

 

 

 

The Relationship Between Product 

Development Support and Smooth 

Outsourcing Transitions   



 
        Simplifying Sourcing Series 

 
 
 

Copyright © 2020 SigmaTron International, Inc. 

 

The Relationship Between Product Development 
Support and Smooth Outsourcing Transitions 

 
By Jerry Johnson and Yousef Heidari 

Outsourcing manufacturing provides a number of benefits including reduction in inventories and capital 
requirements, the ability to leverage shared production resources, and the ability to consolidate supply 
chain management activities. However, one of the largest and often untapped benefits is the ability to 
align product development activities with manufacturing experts capable of optimizing products for 
production and test. The adage that a change that costs a dollar in the design phase, costs ten dollars in 
production and one hundred dollars in the field is true. Close alignment with an electronics 
manufacturing services (EMS) provider’s engineering and manufacturing teams can eliminate defect 
opportunities, improve material availability and cost, reduce test and inspection cost, improve 
robustness of units in the field and lower repair costs of units with extended warranties. 

SigmaTron International offers its customers scalable product engineering support that can range from a 
complete product development effort to optimization of existing products. This whitepaper looks at the 
benefits that an EMS provider’s engineering resources can bring to four areas of the product 
commercialization process:  

• Product design engineering 
• DFX 
• Product lifecycle management (PLM) 
• New Product Introduction (NPI). 

Product Design Engineering 

When product design engineering is segregated from the manufacturing process, one of two scenarios is 
likely to occur: either opportunities are missed to fully optimize the product for manufacturing or a slew 
of engineering changes is made early in the manufacturing cycle. Neither of those scenarios is as 
efficient as applying the expertise of the manufacturing partner throughout the design process. This 
type of engineering-manufacturing linkage also makes it easy to understand the likely cost of design 
decisions during the development process. 

SigmaTron International provides its customers with multiple options in this area. Internally, its design 
engineering group offers a joint development model for companies needing product development 
support aligned with its design competencies. Application-specific design firm strategic alliances are in 
place for products which require more specialized support. 

The design engineering group uses a shared development business model to engineer customer-owned 
products which may license some of its proprietary software. The team’s product development 
expertise includes: 

• Software-driven controls 
• Analog controls 
• Micro-processor controls 
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• Switching power supplies 
• Near field communications (NFC) 
• Smart grid data streams 
• A broad range of human interface user I/Os 
• Variable speed drives for small frame motors 
• Industrial design 
• Packaging. 

A key benefit of this internal engineering capability is that it allows engineering resources to be 
customized to customer needs, in some cases providing “as needed” engineering support over the 
entire life of the product. The team’s expertise with a broad range of communications and display 
technologies aligns well with the evolving nature of many medical diagnostic and instrumentation 
applications. 

DFX 

DFX refers to the collective process of optimizing a product design for manufacturability, testability, 
assembly and procurement. Well executed, this process helps eliminate defect opportunities, reduce 
production cost and ensure products are adequately tested prior to shipment. The earlier this process 
begins, the less costly these recommendations are to implement.   

In SigmaTron International’s business model, DFM/DFT analysis is typically offered as part of its New 
Product Introduction (NPI) process. More extensive product development engineering support is also 
available. The goal is to use a flexible set of resources to fill any gaps the customer has in its product 
development support team. This enables customers to work within a cost structure that makes sense for 
their project rather than be forced to utilize resources their project does not require. 

A key reason manufacturability issues can occur is that third-party product engineering teams often are 
primarily focused on product form, fit and function. If they have not worked in production, issues that 
open the door to defect opportunities may be easily overlooked. The six most common that SigmaTron’s 
team sees are: 

• Layout land pattern to component footprint mismatch 

• Lack of solder mask web in between SMT pads and the connected through-hole vias creating 
potential for insufficient solder joints 

• Insufficient spacing near through-hole components for selective soldering 

• No thermal relief connection to copper planes for through-hole components’ plated through-
hole (PTH) lands  

• No tear-drop transitions for through-hole components’ PTH  lands to narrow escape-out traces 

• Failure to consider required tooling. 

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 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.  
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DFM support can be particularly helpful when design constraints drive tradeoffs in packaging technology 
or layout options as a result of legacy product footprints, regulatory constraints, operating requirements 
of the end product or preferred PCB layer count. 

For example, in one DFM project requiring use of mixed through-hole and SMT parts, the design 
recommendations that facilitated better use of automation included: 

• Changes that ensured adequate clearances for use of automated through-hole insertion 
equipment 

• Panelization recommendations to best align with production flow standardized handling 
systems 

• Evaluating component selection for ease of placement. 

In terms of eliminating defect opportunities, recommendations focused on: 

• Eliminating potential solder-related issues caused, in part, by the requirement to utilize both 
reflow and wave solder processes. 

• Evaluating component selection relative to compatibility with required conformal coating 
processes. 

A strong focus on PCB layout goes a long way in eliminating solder-related defects when multiple 
soldering processes must be used. In the previous example, solder bridging issues were addressed by 
increasing spacing between adjacent pads, adding solder thieves and printing a solder screen dam 
around the though-hole pads. Component packaging changes were also suggested to improve solder 
joint quality. Where possible, a change to SMT components was also proposed. 

In making its DFM recommendation, the engineering team utilizes a five-level, color-coded form that 
helps prioritize the criticality of each recommendation. The five levels are: 

• Red/Critical: a major process/assembly issue 

• Orange/Hot: yield improvement suggestion 

• Yellow/Warm: minor concern 

• Green/Cool: no immediate concern 

• Blue/Ignore: no action required. 

The color codes apply to both open recommendations and closed recommendations so once an 
Orange/Hot item is closed, it may be coded as Green/Cool or Blue/Ignore. 

Even with a focus on preventing defect opportunities, defects can happen. The key to keeping inspection 
and test strategy affordable is developing a smart strategy aligned with EMS provider capabilities and 
expertise as early in product development as possible. For example, one of the reasons that 3D solder 
paste inspection (SPI) has gained in popularity is that companies have come to understand that the 
quality of solder paste disposition has a huge impact on whether there are workmanship-related defects 
later in the process. Screen for variations at that point and a large percentage of potential defects are 
eliminated before components are attached to the printed circuit board assembly (PCBA). Similarly, in-
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process inspection by automated optical inspection (AOI) and x-ray help screen out workmanship 
defects before the product gets to test. In fact, the argument that a production line with tight process 
control and a series of inline inspections won’t generate workmanship-related defects is fairly valid and 
is often used to justify little or no additional testing between the electronics EMS provider and the 
customer in outsourcing scenarios.  

The fallacy with that argument is that it presumes that PCBAs are populated with 100 percent known 
good components. The reality is that while component quality has improved immeasurably since the 
days when EMS providers had to do 100 percent component screening in incoming inspection, the rigors 
of shipment and high temperature processing do create bad components. Legacy products have even 
higher risks in this area, since they often use aging component inventories. Just as SPI helps reduce 
board-level rework and scrap early in the assembly process; board-level test helps eliminate higher level 
assembly rework prior to that assembly process. Additionally, when the cost of shipping and handling a 
defective PCBA is considered, a robust test strategy also can quickly pay for itself. 

SigmaTron’s team works with its customers to determine the best options for cost effective test. Their 
core strategy focuses on four main points: 

• Keep it simple 

• Eliminate excess handling 

• Standardize and automate where practical 

• Minimize system-generated variation. 

Assuming a PCBA can be designed with 100 percent coverage, in-circuit testing (ICT) will provide the 
best throughput. When product design engineers collaborate with test engineers to design in the 
needed accessibility and built-in test capability, ICT can be exploited to reduce the complexity or even 
the need for functional testing and/or added component accelerated lifecycle testing. 

In cases where ICT test coverage is below 80 percent, different strategies need to be evaluated. On a 
medium-sized PCBA with 650 components, 80 percent coverage can translate to over 100 components 
not being tested. While functional testing alone will detect some issues, it may not detect a component 
near failure and often isn’t precise in identifying root cause. A combination of flying probe, functional 
testing and burn-in/accelerated life testing may be the solution, particularly when flying probe’s ability 
to measure component voltage is utilized. 

Product lifecycle management (PLM) 

If your product is not available when customers are ready to buy it, sales will drop. Component 
availability issues and unanticipated supply chain disruptions are the enemies of on-time delivery. The 
best time to address those potential issues is during product development. Unfortunately, many design 
teams are not expert at PLM. The end result can be a bill of materials (BOM) and approved vendor list 
(AVL) that has sole-sourced parts or parts that are near end-of-life. This is one area where an EMS 
provider with a strong component engineering team can be an asset in the product development 
process. 

Not surprisingly, the first step to minimizing transactions and cost in the procurement process starts in 
the design cycle. While design firms are often good at selecting the right components, they may not be 
as diligent in listing alternates or considering component commonality. Additionally, they typically don’t 
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have supply chain management personnel experienced with high volume component procurement. As a 
result, AVL choices may not list the best options from an availability or price standpoint. Collaboration 
on component packaging selection and AVL choices can eliminate issues which could otherwise drive a 
design spin or missed deliveries later in the process. This type of teaming also helps ensure that a 
strategy for component commonality is developed that can provide benefits in future design efforts. 

SigmaTron takes a two-part approach to PLM which involves both engineering and supply chain 
management resources. 

Customer BOMs associated with longer life products undergo a lifecycle analysis at the quote stage. 
SigmaTron also uses an outside service to provide more detailed custom reviews, when agreed upon as 
an additional service. The analysis normally looks at the lifecycle stage of each component, how many 
years it has been in production, the anticipated number of years to end-of-life, available alternate 
components and links to datasheets. Identifying potential obsolescence risk and alternate sourcing 
options early helps ensure the best and lowest cost range of options for proactively addressing the 
issue.  

SigmaTron’s experienced materials team also works closely with suppliers to identify potential 
availability and obsolescence issues as early as possible and recommend the most appropriate solution. 
For example, in one collaborative product development effort, the original motor manufacturer selected 
by the customer was small company in China. The supplier’s website looked great, but an audit by 
SigmaTron’s International Purchasing Office (IPO) identified that the supplier would have limited 
scalability as product volumes increased. SigmaTron was able to help with the motor redesign and 
recommend a motor manufacturer better capable of supporting higher volumes.  

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. The challenge is that in 
a product development effort, the EMS provider needs to be able to identify any gaps in knowledge and 
pull that information from the appropriate source. On the flip side, lessons are typically learned in the 
first production run that are valuable to both the design team and the OEM. The EMS provider needs to 
have a good process for documenting that knowledge and sharing it with relevant members of the team 
in those organizations. 

At SigmaTron, the NPI process starts with the receipt of CAD files from the customer, along with the 
BOM and AVL. If DFX and 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.  
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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 end result is that 
defect opportunities are eliminated wherever possible, improving first pass yields and eliminating non-
value added activity. Equally important, the process is designed to convey information in an easy to 
analyze and make decisions upon format.  

Working with an EMS provider capable of seamlessly aligning its personnel with its customer’s product 
development team resources reduces design spins and helps ensure product designs are optimized for 
production. This helps reduce time to market, eliminate defect opportunities, improve material 
availability, enhance throughput and ensure quality. And, ultimately, that contributes to a much lower 
total cost. 

 

Jerry Johnson is SigmaTron International’s General Manager, Appliance & Design. He can be reached at 

jerry.johnson@sigmatronintl.com. Yousef Heidari is Sigmatron International’s Vice President of 

Engineering. He can be reached at Yousef.heidari@sigmatronintl.com. For more information on 

SigmaTron International’s capabilities, visit www.sigmatronintl.com or call 510-477-5000. 
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