BUILT INTO TOMORROW

July 8th, 2025

Modernizing Power Design: Why Tantalum Capacitors Are Reclaiming
Center Stage

The Market Shift: Compact Designs, Higher Currents, Zero Tolerance for Failure

As today’s electronics evolve, so do the pressures on passive components. From wearables and smartphones
to electric vehicles and industrial 10T, designers are being pushed to deliver smaller, faster, and more robust
systems. But as performance demands climb, many conventional capacitor technologies reveal their limits—
especially under thermal stress, high ripple currents, and space constraints.

Tantalum capacitors, particularly polymer-based variants, are re-emerging as critical components in ap-
plications where stability, volumetric efficiency, and long-term reliability are non-negotiable. Unlike legacy
electrolytics or even MLCCs, modern tantalum technology offers a unique blend of electrical performance and
rugged construction.

The Design Challenge: Space, Stability, and Safety

Engineers face a multidimensional problem: minimize PCB footprint, reduce failure rates, and ensure perfor-
mance across temperature and frequency spectrums. Electrolytics may fail over time due to dry-out. MLCCs
can suffer capacitance drop under DC bias, mechanical cracking, or audible noise. Meanwhile, high-speed
digital systems and compact power rails require low ESR and high ripple current handling, often beyond the
limits of ceramic or film technologies.

YAGEO Group’s Answer: Next-Generation Tantalum Solutions

YAGEO Group has reengineered the Tantalum capacitor with innovations that transform it from a niche player
to a frontline performer. Whether using MnO, or conductive polymer cathodes, our tantalum portfolio is engi-
neered for longevity, safety, and performance.
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Polymer Tantalum: The Modern Standard

Conductive polymer Tantalum capacitors offer dramatically lower ESR than MnO, types, making them ideal for
high-frequency decoupling and energy storage. Their self-healing dielectric (Ta,0,) and stable performance
across temperature make them the preferred solution in applications ranging from telecom to automotive
ECUs.

Unlike MLCCs, polymer tantalum capacitors do not suffer from piezoelectric noise or capacitance drop under
bias. And unlike electrolytics, they aren't limited by dry-out or short lifespan. With no aging effects and no life-
time limitations, polymer capacitors from YAGEO Group maintain performance even under thermal cycling,
vibration, and high-humidity conditions.
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MnO2 Tantalum: Built for Endurance

For designs prioritizing mechanical robustness and long-term performance, MnO, tantalum capacitors deliver
unmatched surge resistance and volumetric efficiency. While ESR is higher than polymer types, MnO, capaci-
tors benefit from intrinsic self-healing behavior that improves leakage current over time.

Field-proven to operate up to 175°C with no audible effects and stable capacitance, MnO, capacitors thrive in
high-stress environments like defense, aerospace, and industrial control.

Ignition Risk: A Misconception Addressed

One of the long-standing concerns with tantalum has been ignition risk under fault conditions. Polymer tech-
nology changes that narrative. With no exothermal decomposition and inherently non-ignitable behavior,
polymer tantalum capacitors offer peace of mind in safety-critical applications, even under surge or reverse
voltage.

Application Insight: When Tantalum Wins

Consider a design requiring 100pF at 10V and 300kHz. An MLCC solution might demand 6 parallel devices to
compensate for DC bias and aging. An MnO, design could reduce that to 3, but a single polymer tantalum
capacitor handles the task with zero performance loss. Fewer parts mean less layout complexity, lower BOM
costs, and better thermal performance.
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Automotive-Grade Reliability

YAGEO Group's automotive Polymer Tantalum series (T597, 7598, T599) are fully AEC-Q200 qualified. These
capacitors are engineered with enhanced moisture barriers, corrosion-resistant lead frames, and optimized
mold compounds for high humidity and high-temperature environments. They are tested up to 150°C and
beyond, making them perfect for ADAS, infotainment, and power distribution units.

Space-Saving, Low-Profile, High-Capacity

As OEMs demand downsizing without compromise, our low-profile polymer tantalum options in case sizes
down to 0805 (P case) deliver. These capacitors provide up to 47uF in miniature formats, supporting thinner,
lighter devices without sacrificing reliability or performance.

DC Leakage: Context and Correction

Datasheet values for polymer tantalum leakage current can indeed appear high at first glance. But real-world
use tells a different story. Upon voltage application, leakage decreases rapidly within minutes due to the
self-healing nature of Ta,O,. Advanced screening and design optimization ensure that in practical use, leak-
age levels are far lower than conservative spec values suggest.

YAGEOGroup.com Tantalum Capcaitors (07/2025) “


http://www.YAGEO.com

BUILT INTO TOMORROW

July 8th, 2025

The Lifetime Equation: Confidence in the Long Run

Polymer tantalum capacitors do not suffer from the traditional lifetime limitations of wet electrolytics or plastic
film capacitors. With robust dielectric strength and thermal endurance, they maintain consistent performance
year after year. Our datasheet-based lifetime calculation tools allow precise modeling for mission-critical
designs.

Conclusion: When It Has to Last, Tantalum Delivers

In a world demanding reliability, miniaturization, and stability, YAGEO Group’s Tantalum capacitors rise to the
challenge. Whether it's automotive, industrial, or next-gen consumer tech, our MnO, and polymer solutions
offer the endurance, efficiency, and peace of mind that modern electronics demand.

Discover the complete tantalum lineup, explore simulation tools, or contact our FAE experts at yageogroup.
com to see how tantalum can empower your next design.
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Alexander Nebel — Technical Marketing Manager at YAGEO Group, with over 15 years of experience in the elec-
tronics industry across various passive component manufacturers. He began his career at KEMET Electronics
in 2017 as a Field Application Engineer, and following the acquisition by YAGEO Group, he is now responsible for

the full YAGEO Group product portfolio. Since the beginning of 2024, he has served as the Technical Marketing
Manager for EMEA, focusing on technical content.
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