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Imagine an engineering team developing a complex electronic product, such 
as a medical device, an automotive ECU, or a high-end consumer gadget.
The hardware engineers begin by designing the circuit schematics, while PCB 
designers translate those schematics into board layouts. In parallel, mechanical 
engineers work on the enclosure to ensure heat dissipation and structural 
compatibility. Meanwhile, embedded software developers start programming 
firmware, often without direct access to the latest hardware configurations.

But in many companies, these disciplines operate in silos, using tools that are not 
digitally connected. Schematics must be manually exported to PCB layout tools. 
Firmware teams rely on outdated spreadsheets for I/O mapping. Thermal 
simulations are conducted separately, and test engineers must create test plans 
without access to design history.

When one team makes a change, for example, swapping a component or 
rerouting a trace, that update doesn’t automatically reach the others. This leads 
to inconsistencies: the firmware no longer fits the hardware, the enclosure doesn’t 
match the PCB shape, and the test plan misses critical functions. Debugging and 
rework consume precious time, delaying validation and production.

In short, the lack of a digital thread means that valuable design data is 
fragmented, version control becomes chaotic, and collaboration suffers. Without 
a continuous digital flow, errors multiply, increasing development costs, extending 
time to market, and putting product quality at risk. A digital thread could eliminate 
these bottlenecks by ensuring all teams work from a single, connected source 
of truth.

The absence of a centralized digital data flow in electronic product design and 
manufacturing leads to a range of challenges that directly affect efficiency, costs, 
and product quality:

Errors and rework: Manual transfer of data between hardware, software, and 
mechanical teams increases the risk of inconsistencies, such as mismatched 
schematics and PCB layouts, incorrect firmware configurations, or outdated test 
plans, often resulting in costly rework and delayed product launches.

Longer development cycles: Without digital integration, any change in the design 
(e.g., component replacement or pinout adjustment) must be manually updated 
across multiple tools and departments, slowing down the entire development and 
validation process.

Increased costs: Design mismatches, duplicated efforts, and versioning errors raise 
operational costs. Miscommunication between design, procurement, and 
manufacturing can lead to excess inventory, scrap, or delays in sourcing critical 
components.

Lack of traceability and control: Fragmented data across ECAD, MCAD, firmware, 
and PLM systems makes it difficult to track the status of the design, validation, and 
production stages, limiting the ability to make timely and informed decisions.

Challenges in adopting new technologies: Integrating innovations such as 
high-speed digital simulations, digital twin validation, or automated testing becomes 
more difficult when design data is scattered across disconnected platforms and 
tools.

Consequences of Data Disconnection

The Digital Thread solves the challenges of fragmented 
data by digitally connecting every stage 
of the electronics product lifecycle, 
from system design and 
simulation to manufacturing 
and maintenance.
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Seamless data flow: Design, layout, firmware, and simulation data are updated in 
real time across all connected platforms, eliminating manual transfers and reducing 
the risk of version conflicts.

Automation and error reduction: Engineers and developers work with accurate, 
up-to-date information at every stage of the process, from schematic design to PCB 
layout, thermal simulation, and testing, significantly reducing design errors and 
rework.

Agile decision-making: Real-time traceability makes it possible to identify and 
resolve issues early, whether related to component availability, performance 
validation, or supplier constraints, improving product quality and time to market.

Stronger cross-disciplinary collaboration: Hardware, software, mechanical, and 
manufacturing teams all work from a single digital source of truth, enhancing 
communication, streamlining workflows, and accelerating iteration cycles.

Cost and time optimization: With fewer integration issues, streamlined handovers, 
and better visibility into the entire lifecycle, companies can reduce development 
costs, shorten lead times, and bring high-quality products to market faster.

Disconnected systems are no longer a necessity. With a Digital Thread tailored to 
electronics, you can unlock end-to-end efficiency, ensure product consistency, and 
gain a competitive edge in innovation and delivery.

Contact us today to discover 
how we can help you implement 
a Digital Thread in your company.

https://www.ats-global.com/contact-us/

