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Al-Driven Workflows Help
Maximize Electronics

Efficiency

The electronics industry can learn valuable lessons from how software engineers have
integrated Al into their development workflows.

he continued emergence of wearables, printed elec-

tronics, and green technology has the electronics

industry poised for considerable growth over the

next few years. As more products arrive, competi-
tion will remain fierce—even the smallest advantage could
result in billions of dollars in additional revenue.

Al presents a path to that efficiency advantage, and luckily,
the sector has a template to follow. Software engineering
has already demonstrated a successful integration of Al-
driven workflows, resulting in significant productivity
improvements. By examining the lessons learned from
software engineers, the electronics industry can leverage
AT to optimize workflows, enhance design processes, and,
ultimately, bring products to market faster.

How Al Speeds Up the Software Industry

Al-powered tools have revolutionized various stages
of software development, from coding and debugging to
testing and deployment. According to a McKinsey study,
generative Al can accelerate development time by as much
as 50% for certain tasks.

Take, for instance, code documentation, a typically tedious
and time-consuming activity. Generative Al algorithms can
auto-generate documentation, freeing developers to focus
on more critical tasks. While the McKinsey study shows
that the impact of AI diminishes when it comes to higher-
complexity tasks, it might not really matter.

Andy Jassy, CEO of Amazon, recently announced that
Amazon Q, the company’s generative-Al assistant, saved
them 4,500 developer years (yes, years). Jassy claims that
they upgraded more than 50% of their systems in just six
months and shipped 79% of auto-generated code reviews
without any human-led changes. That equates to $260

million in annual efficiency gains just by improving a
tedious task like updating foundational software.

Ways the Electronics Industry Could Benefit from AI
Workflows

So, what can we learn from them? Here are a few of the
many ways that Al workflows could optimize the electronics
industry:

Automated code generation and error detection

Traditionally, writing firmware or embedded software
for electronic devices has been a meticulous and labor-
intensive process. Engineers spend countless hours drafting
code, testing it, debugging it, and then retesting it to ensure
the device operates as intended. Al tools can significantly
streamline this workflow.

Code generation

Algorithms are able to generate boilerplate code or even
complete segments based on high-level design specifications,
saving time and minimizing errors. Platforms like OpenAI’s
Codex or GitHub Copilot could both be adapted for
electronics.

Take firmware development for a wearable device. An
Al tool could take the functional requirements—sensor
data collection, user interface interactions, and power
management—and automatically generate the underlying
code. Engineers can then focus on refining and optimizing
rather than starting from scratch.

Error detection

AT tools can be trained to recognize common coding
errors, potential vulnerabilities, and performance
bottlenecks, flagging them in real-time as engineers write
and modify code. These intelligent systems typically analyze
vast amounts of code far more quickly (and accurately)

I<5°LEARN MORE @ electronicdesign.com | 1


https://www.bairesdev.com
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/unleashing-developer-productivity-with-generative-ai
https://www.bairesdev.com/blog/72-software-engineers-genai-productivity/
https://www.linkedin.com/posts/andy-jassy-8b1615_one-of-the-most-tedious-but-critical-tasks-activity-7232374162185461760-AdSz/
http://?Code=UM_EDPDF
http://www.electronicdesign.com?code=UM_EDPDF

than humans, identifying patterns that may lead to bugs or
failures down the line.

Predictive maintenance and reliability

Malfunctions or unexpected downtime can lead to
significant financial loss and damage to a company’s
reputation. Predictive maintenance, powered by Al, could
transform how the electronics industry monitors and
maintains devices.

Real-time monitoring and data collection

Al-driven predictive-maintenance systems constantly
collect and analyze data from sensors and other input
devices embedded in electronic products. This data can
include vital signs such as temperature readings, voltage
levels, and current draw. By continuously monitoring
these parameters in real-time, AI systems are able to detect
anomalies that signify potential issues long before they lead
to system failures.

Failure prediction

Models can be trained on historical performance data to
predict when a component is likely to fail. By understanding
the usual lifecycle and degradation patterns of parts, Al has
the ability to forecast potential failures with remarkable
accuracy.

Maintenance optimization

Al can also recommend optimal maintenance schedules
based on the data it analyzes. This predictive approach
improves traditional maintenance schedules based on time
intervals or usage cycles alone.

For electronic manufacturing equipment, such as PCB
assembly machines, Al systems could predict when specific
machine parts are likely to wear out and recommend
replacements ahead of time.

Optimized design and prototyping

Design and prototyping are often fraught with iterative
cycles and high costs. Al-driven workflows could offer
significant efficiency improvements.

Design automation

While design will always ultimately need a human touch,
Al can automate various aspects, from circuit design
to component selection. Traditional electronic-design-
automation (EDA) tools already aid in these tasks, but
integrating AI could improve them.

Rapid prototyping

Techniques like generative design, where algorithms
explore all possible permutations of a design solution, can
produce novel, optimized layouts that might not have been
considered through traditional methods. Moreover, Al
streamlines the creation of digital twins—virtual models of
physical prototypes that can be tested and refined before any
physical models are manufactured.

Take, for example, the development of a new drone. Al can
optimize the design for aerodynamics, weight distribution,

and component placement while simulating its flight
characteristics under various conditions. Engineers are then
able to create a highly refined prototype with confidence
that it will perform as expected.

Collaborative robotics and automation

The advent of collaborative robots (cobots) and
automation platforms is revolutionizing not just the factory
floor, but also the overall organizational workflow in the
electronics industry.

Unlike traditional industrial robots that operate in isolated
environments, cobots are designed to work alongside human
workers. They can handle repetitive, dangerous, or precision
tasks, freeing human operators to focus on more complex or
creative aspects. For instance, in electronics manufacturing,
cobots can assemble intricate parts of electronic devices and
solder components onto PCBs with high accuracy, as well as
conduct repetitive but necessary tasks like screw-driving or
quality inspections.

The AI algorithms driving these cobots continuously
collect and analyze data, enabling them to adapt in real-
time to production changes, human actions, or unexpected
variables.

Automated quality control

Traditional quality-control methods often rely on
periodic inspections and human oversight, which are time-
consuming and susceptible to errors. Al-driven automated
inspection systems often use machine vision to inspect
solder joints, component placements, and other critical
features in real-time. They can also identify defects or
anomalies that might be missed by human inspectors and
implement corrective actions immediately, reducing waste
and rework.

Consider a smartphone assembly line. Al-powered
vision systems could continuously monitor each step,
ensuring every component is correctly placed and soldered,
significantly reducing the error rate and improving overall
product quality.

Enhanced testing and quality assurance

Testing and quality assurance (QA) are pivotal stages in
the lifecycle of electronic products. Errors discovered late in
the process can lead to costly recalls, reputational damage,
and significant financial losses. Al-driven workflows fortify
these phases, making them more efficient and accurate.

Automated testing

Al can create and execute extensive test cases that cover
various scenarios, including edge cases that human testers
might overlook.

Functional testing may be improved by simulating a wide
range of user interactions and environmental conditions, AI-
managed. Meanwhile, regression testing can automatically
rerun test suites and identify any issues introduced by recent
changes.

I<5°LEARN MORE @ electronicdesign.com | 2


http://?Code=UM_EDPDF
http://www.electronicdesign.com?code=UM_EDPDF

Fault detection and analysis

By examining historical test data, Al can learn to recognize
the signatures of common faults, enabling it to detect similar
issues in new products.

Anomalies in test results often are subtle and easy to miss.
Al-driven systems can identify deviations from normal
performance metrics, suggesting areas that might need
further investigation.

For example, if a particular solder joint design has
historically resulted in intermittent connectivity issues,
the AI can flag similar designs in new PCBs for closer
inspection or redesign.

Custom solutions and innovation

Customized Al solutions not only enhance existing
processes, but also pave the way for groundbreaking
innovations and personalized consumer experiences.

Tailored Tools

Off-the-shelf Al tools offer a range of functionalities, but
bespoke models designed with a specific project in mind can
unleash unprecedented efficiencies. By collaborating with
AT specialists, electronics firms can develop algorithms that
cater to their unique processes and product lines.

For instance, a company specializing in smart-home
devices could integrate Al systems that automatically adjust
device behaviors based on household usage patterns and
improve energy efficiency by learning and predicting user
habits. They could also be used to customize user interfaces
based on individual user preferences and interactions.

These tailored solutions can endow products with
advanced capabilities that are difficult to achieve with
generic Al tools.

Custom Manufacturing Workflows
Custom AI solutions can optimize manufacturing
processes to cater to niche markets or bespoke products.
Few industries adapt as rapidly to consumer trends as
electronics, where personalized devices are highly sought
after.
Al-driven workflows can:
« Adapt assembly lines in real-time for low-volume, high-
complexity products.
o Customize production schedules based on consumer
demand analytics.
« Enable the creation of limited-edition versions of
products with unique specifications.

For example, a manufacturer producing high-performance
gaming PCs could use Al to dynamically allocate resources
and line schedules to meet fluctuating demands, ensuring
timely delivery and optimal use of materials.

Strategizing with Al to Leapfrog the Competition

By adopting strategies already proven successful in
software engineering, electronics companies could leapfrog
ahead of their competition. The entire development
process—from design to deployment—can be made more
efficient, reliable, and innovative. The lesson is clear: Al isn’t
just an add-on, but a fundamental shift in how work gets
done.
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