RR
q

BEST PRACTICES
FOR ELECTRONICS
DESIGN
EXECUTIVES

November 2018
Greg Cline
Research Analyst, Manufacturing and Product Innovation & Engineering

In the face of growing business pressures and
internal challenges, electronics product
development is fraught with risk. There are,
however, certain best practices that reduce these
risks if they include a fully integrated and
optimized multi-domain solution — supporting
mechanical, electronic, electrical, and software.
Best practices via multi-domain integration get
more feature-rich products to market faster, while
providing better quality and more predictable
outcomes in the product development phase.
Introduction: Why Today’s Complex Products Require a MultiDomain Solution
Modern product development is risky. The stakes are high, and the pace
has quickened; design schedules are shortening, and firms are
experiencing increased pressure to meet tight delivery deadlines. Product
complexity is increasing; organizations are driven to produce
differentiated, feature-rich products that meet time-to-market constraints.
To remain competitive, electronics product development must undergo
nothing less than a digital transformation.
Increasing electronic content in products is driving product development
complexity. A good example is automotive, where electronics content has
been increasing steadily since digital engine control modules were
introduced in the 1980s. Today, microelectronics enables advanced
safety features, new information and entertainment services, and greater
energy efficiency. As the shift to connected, autonomous, and electric
vehicles accelerates, up to 50% of the value of a car may migrate from
mechanical to electronic and electrical systems. For electric and hybrid
vehicles, this may jump to as high as 75%.

Best-in-class
electronics design
executives are 24%
more likely to
differentiate their
products via
performance and
capabilities, and twice
as likely to
differentiate based on
faster time-to-market.

By their nature, these products are multi-domain, with the inclusion of
new levels of software, electronics, and electrical components, in addition
to sophisticated mechanical designs (Table 1, below).
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Table 1: Increasingly Complex Products Demand a Multi-Domain
Product Development Solution
Product Element

% Increase — Past Two Years

Number of mechanical components

14%

Lines of software code

34%

Number of electrical components

21%
Source: Aberdeen, November 2018

It’s become increasingly clear: today’s complex products require a fully
integrated and optimized multi-domain development solution —
supporting mechanical, electronic, electrical, and software. It’s too risky
otherwise, as these products’ success flows directly from smooth multidomain interactions.
While much product differentiation flows from software, the hardware
must first be ready to write the software. A Best-in-Class electronics
design environment supports the new multi-domain product development
process, maximizing both electronics hardware (printed circuit board
(PCB)) and software development, while also integrating electrical and
mechanical product elements. With 37% of revenue coming from new
products, this issue is critical to your organization’s success.

Electronics Design Pressures and Challenges
For electronics design executives, today’s engineering environment is
filled with external business pressures (Figure 1).
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Figure 1: External Business Pressures of Electronics Design

Along with these business pressures come formidable internal
development challenges (Figure 2).

Figure 2: Internal Challenges of Electronics Design
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Product complexity is the top internal challenge faced by electronics
manufacturers today, closely followed by frequent design changes and
the attrition of skilled workers.
In addition, the need for operational efficiency is a common theme
running across all challenges: in the face of rising product complexity,
electronics designers still need to achieve higher production yields. The
demands of complexity and multi-domain design trigger frequent design
changes. As always, management and validation of constraints for
performance and manufacturability is an issue. All these internal
challenges exist in an environment characterized by inefficient
collaboration across the design team, and other teams such as
manufacturing / production or electronics manufacturing services (EMS)
providers.
In the face of an engineering environment filled with both external
business pressures and internal development challenges, there must be a
better way of doing things.

Enter Electronics Design Best Practices
Best-in-Class (see sidebar on next page) electronics design executives
are taking action to meet these pressures and challenges. (Figure 3).

Figure 3: Best-in-Class Actions for Electronics Design
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To be classified as Best-in-Class, organizations need to deploy an
effective electronics development environment that incorporates a fully
integrated and optimized multi-domain solution. Such a solution gets
more feature-rich products to market faster, meets product targets, and
shortens product development cycle times (Table 2).

Table 2: Who Are the Best-in-Class?
Best-in-Class Metric

Best-inClass

Industry
Laggard
Average

Product cost targets met

85%

67%

38%

Product launch dates met

86%

66%

35%

Product quality targets met at release date

90%

73%

39%

Product revenue targets met

81%

66%

45%

Length of development cycle (two years)

+3%

+18%

+18%

% of Products Meeting Target = 122, Source: Aberdeen, March 2018

Best-in-Class organizations perform much better compared to Laggards
across cycle time, cost, and quality metrics:
 Cycle time: 2.5x better performance on meeting product launch
date targets (6x better on holding the line on length of
development cycles over the past two years).
 Cost: 2.2x better performance on meeting product cost targets.
 Quality: 2.3x better performance on meeting product quality
targets at release date.

Electronics Design Best Practices That a Multi-Domain
Solution Enables
Let’s consider the top three electronics design best practices that a multidomain solution enables.

The Aberdeen maturity
class framework is
comprised of three groups
of survey respondents.
This data is used to
determine overall company
performance. Classified by
their self-reported
performance across
several key metrics, each
respondent falls into one of
three categories:
 Best-in-Class: Top
20% of respondents
based on performance
 Industry Average:
Middle 50% of
respondents based on
performance
 Laggard: Bottom 30%
of respondents based
on performance
Sometimes we refer to a
fourth category, All Others,
which is Industry Average
and Laggard combined.

The first best practice is implementing a strategy to optimize
manufacturability. The Best-in-Class are 35% more likely than All Others
to implement manufacturability analysis during the design cycle.
Central to this strategy is “Shift Left” methodology. Instead of waiting until
a design is completed to perform manufacturing and performance
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validation, Shift Left integrates this as an “in-line” part of the electronics
design process. Integrating early validation, simulation, and virtual
prototyping reduces cycle time, lessens risk, and lowers cost by
eliminating design spins. For example, the Best-in-Class are 2.2x more
likely than All Others to use analog, RF, and /or digital simulation to
predict design behavior.
As electronics executives know, there are significant costs to design
missteps. The later a design problem surfaces, the more it costs to fix or
rework the issue. Best-in-Class organizations integrating simulation and
virtual prototyping into design improve product metrics, save product
rework time, reduce prototype development, and decrease development
time (Figure 4). This pays off considerably, resulting in a 21%
improvement (decrease) in the number of engineering change orders
(ECOs) issued after release to manufacturing. All Others, who have not
implemented simulation-driven design, experienced 3% more ECOs.

Shift Left is a major
advance in electronics
design, allowing users
to ultimately eliminate
many of the iterations
used for
manufacturability and
performance analysis
today, thus making the
overall flow more
efficient.

Figure 4: Simulation-Driven Design Boosts Performance
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Source: Aberdeen Group, November 2018

Shift Left introduces massive improvement into the electronics design
process by moving manufacturability checks and performance validation
(DFM checks, design rule checks, electrical checks, simulation, virtual
prototyping, integrated constraint management, etc.) into the design
system and integrating it with other design activities.
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Best-in-Class organizations are convinced of the value of shifting left;
they are up to 24% more likely than All Others to report positive impacts
from this methodology (Figure 5).

Figure 5: Best-in-Class Cite Positive Impact of Shift Left
Methodology in the Design Phase

Think of Shift Left as moving manufacturability and performance analysis
from a post-process step that’s run at the end of the design process into
an integrated solution within the electronics design system. Shift Left is a
major advance in electronics design, allowing users to ultimately eliminate
many of the iterations used for manufacturability and performance
analysis today, thus making the overall flow more efficient. Not only do
the Best-in-Class improve cycle time, cost, and quality, but their entire
electronics design process, as measured against the cost of the final
product, is 32% more efficient.
A second best practice is improving designer productivity through tool and
process efficiency, beginning with a common view into design product
data (Figure 6). This best practice is useful in extending workforce
productivity in an age of attrition of skilled workers. As Baby Boomers
retire, existing rules of thumb for classic development no longer work.
This best practice plays a key role in mitigating the effect of this
challenge.
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Figure 6: Design Data Management Best Practices
for a Common View into Product Data

A common view into design product data is ensured by design data
management best practices. This common view starts with component
libraries that are centrally built and managed, and continues with work-inprogress design files that are managed, tracked, and synchronized when
necessary. The Best-in-Class prize the ability to securely reuse IP in
engineering to lower cost, shorten time-to-market, boost quality and
facilitate knowledge transfer; they are thus more likely to formally catalog
and reuse design IP across multiple projects. Making component,
lifecycle, compliance, and cost information available through the multidomain design environment lowers risk by establishing a digital thread
throughout development. Finally, designs are released to enterprise
systems for production via a consistent and automated process, ensuring
seamless design and manufacturing integration.
A third popular best practice is improving communication and
collaboration across R&D (Figure 7).
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Figure 7: Multi-Domain Design Collaboration Best Practices

In the multi-domain collaboration environment favored by Best-in-Class
organizations, PCB engineers / designers, electrical engineers,
component engineers, wiring engineers, and manufacturing engineers all
interact regularly and productively. They bring in mechanical engineers,
software engineers, reliability engineers, and quality engineers as
needed.
The outcome of multi-domain collaboration is significantly positive,
toppling development silos, bridging design gaps, enhancing
organizational communication, and speeding product development.
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Results: Best-in-Class Meet Targets
Use of a fully integrated and optimized multi-domain development
solution to enable best practices delivers better outcomes across the
board (Figure 8).

Figure 8: Best-in-Class Meet Product Targets

Best-in-Class organizations perform much better compared to All Others
across cycle time, cost, and quality metrics:
 Cycle time: 54% better performance on meeting product launch
date targets.
 Cost: 49% better performance on meeting product cost targets.
 Quality: 48% better performance on meeting product quality
targets at release date.
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Conclusions and Recommendations
The digitalization of product development changes everything, offering
the entrepreneurial electronics design executive the rare opportunity to
reduce risk while simultaneously improving product development.
In the face of pressures and challenges, electronics product development
is risky. However, best practices reduce these risks, providing better,
more predictable quality and outcomes in the product development
phase. These best practices are enabled by a fully integrated and
optimized multi-domain solution — supporting mechanical, electronic,
electrical, and software — to get more feature-rich products to market
faster.
The payoff of electronics design best practices via a multi-domain solution
is clear, resulting in more products meeting cycle time, cost, and quality
targets. In electronics design today, the stakes are high, with 37% of
revenue coming from new products. Today’s electronics-laden products
are increasingly complex, requiring a multi-domain design environment
that fully integrates mechanical, electronic, electrical, and software.
Moving up to an integrated and optimized multi-domain development
solution empowers effective design of complex products, while strongly
counteracting market pressures and internal challenges. Rather than
being left behind, smart executives are instead embracing these
pressures and challenges — and thriving. Via integrated, optimized multidomain development, they not only produce better products, they stay
several steps ahead of the competition.
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