Using Smart Cells to Improve Cell
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As demand for electrified applications continues to grow, manufacturers face increasing pressure to
produce high-quality battery cells consistently, efficiently, and at scale. However, successful rollout of
Gigafactories have proven extremely challenging as success depends on achieving exceptional process
consistency while maintaining extremely low failure rates. The cost of rework, scrap, or, even more

critically, in-field failures means manufacturers must invest heavily to maximize quality.

Most production lines rely primarily on end-of-line testing to determine whether a cell passes inspection.
This approach is inherently reactive, as by the time abnormalities in voltage, temperature, or internal
resistance are detected, identifying the root cause often requires significant time to investigate where
on the production line it happened. During that period, subtle process variations can continue to impact
cell performance, reducing yield, profitability, and even impacting safety. If upstream quality monitoring
is employed on the production line, it often only offers partial visibility where manufacturers periodically
sample individual process steps to assess quality while minimizing disruption to production throughput.
As manufacturing volumes continue to increase, this sampling-based approach becomes increasingly

difficult to sustain, limiting its effectiveness.

Therefore, manufacturers need to achieve real-time insights into the state of cells throughout their

production, enabling proactive detection of process variation and faster root cause analysis. To achieve
continuous visibility into every manufacturing stage improves overall production quality without

compromising operational efficiency.
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Technologies such as smart cells enable this shift toward in-line quality control. By integrating an
intelligent IC onto each cell during manufacturing, every cell becomes a self-monitoring device that
can be repeatedly and easily interrogated for data throughout the production process.

Dukosi enables such technology: when a Dukosi DK8102 Cell Monitor is installed early in
manufacturing, it can continuously and accurately measure each cells voltage and temperature

from the moment the cell begins generating power. Manufacturers can wirelessly access this data

at any point along the production line, enabling immediate identification of abnormal or outlying
measurements. This provides earlier insight into process variation, allowing manufacturing issues to be
addressed sooner, root causes to be identified more easily, and production processes to be optimized

before defects propagate further down the line.

How Dukosi Cell Monitors Can Assist Battery Cell Production
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An overview of the cell manufacturing process. Reducing the time taken during the last three
stages will improve productivity and reduce costs.

Installing a Dukosi Cell Monitor on every cellis a straightforward and highly repeatable process
that can be fully automated, as each device is installed identically on the cell terminals.

When installed before cell formation, the Cell Monitor can continuously measure and store voltage
and temperature data as soon as the cell generates power, providing uninterrupted visibility throughout

the production process.

Manufacturers can wirelessly access real-time cell data at any point along the production line
without physical probing, eliminating the risk of damage that can reduce reliability and yield.
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During formation, continuous monitoring enables a more detailed evaluation of early cell performance
beyond a simple pass-or-fail assessment. Throughout the aging and maturation phase, which can

last a week or longer, manufacturers can even wirelessly access live voltage and temperature data
without disrupting the formation process. This allows them to identify cells that have completed the
process sooner or detect defective cells earlier, improving throughput, enhancing quality, and reducing
production costs. Because cells do not mature at the same rate, this data-driven approach replaces

fixed processing times with condition-based decisions.

Unlike other solutions that require extensive multi-cell setups, Dukosi Cell Monitors are also capable
of directly performing inline advanced measurements such as DCIR or EIS. This provides another layer
of data insights into internal cell chemistry, enabling operators to compare the behavior with expected
performance, identify process deviations more quickly, and potentially uncover new opportunities for

optimization.

By the final stage test where voltage verification is traditionally performed to confirm cell quality, much of
this information has already been continuously captured. This enables manufacturers to streamline end-
of-line testing, reducing time spent, equipment and capital investment, while also using the data insights

to apply further refinements to the manufacturing process for incremental gains.

Summary

Evaluating cell quality is not something that should be done exclusively at the end of the production line.
Instead, it must be continuously verified throughout the manufacturing process. Building a continuous
data stream across battery cell production lines should be the next ambition for cell manufacturers. While
real-time testing during battery cell production has historically been difficult, smart cells have made it

achievable today.

Live monitoring will significantly enhance established testing methods by providing a more comprehensive
data layer with the granularity of individual cell conditions. Ultimately, smart cells enabled by Dukosi Cell
Monitors offer compelling financial benefits, delivering returns many times greater than their initial cost
through increased manufacturing efficiency, improved cell quality and performance, enhanced safety,

and greater customer satisfaction.

Beyond cell manufacturing Dukosi Cell Monitors form part of the Dukosi Cell Monitoring System (DCKMS®)
that then imbue another layer of performance, reliability, and safety benefits into full batteries. Using their

secure on-chip data storage they also support regulatory requirements that emphasize sustainability and

accountability. As regulatory pressures and technological capabilities continue to converge, the adoption

of smart cells across cell and battery production is not only timely but also represents a highly compelling
opportunity for forward-thinking market leaders ready to capitalize on the next evolution in battery

technology.
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