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Anti-moisture SMD Resistors
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Customers with precision applications in harsh environments require components that must reliably

perform under humid conditions. The most commonly used nichrome resistor technologies will shift out of

tolerance or fail open. This product feature will discuss Stackpole’s solutions to these engineering

requirements. The RNCS and RTAN series provide reliable, affordable solutions for high moisture

environments.
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RNCS — Passivated Nichrome Thin Film Chip Resistorse RTAN — Tantalum Nitride Precision Chip Resis



RNCS — Passivated Nichrome Thin Film Chip Resistors
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Historically, nichrome elements in high moisture environments were not an option for engineers.

The excessive moisture made the nichrome resistors susceptible to corrosion. As such, the

engineers had two options when using SMD resistors in high humidity applications. They could

use thick film solutions which provided a limited amount of precision in TCR and tolerance. The

other option was tantalum nitride. This solution was much more expensive than their equivalent

nichrome based counterparts. To eliminate this gap between available options, Stackpole

introduced the RNCS Series. The RNCS series utilizes an intermediate layer of silicon oxide or

silicon nitride to form a moisture impervious barrier which acts like the tantalum nitride element

without the high manufacturing cost. The passivation on the RNCS is designed to more reliably



cover the resistive element and reduce the occurrences of pinholes which might allow moisture to
penetrate the outer protective layer. The result is a part that shows outstanding stability even
under the harshest conditions.

The RNCS series will shift less than 0.15% over 3000 hours of standard biased humidity testing at
40°C, 95% relative humidity, cycled power 1.5 hours “ON” 0.5 hour “OFF”. The RNCS will also
survive 48 hours in 120°C, 2 atm. Pressure, and 100% RH with less than 1% shift. Nichrome
resistors without passivation will typically shift more than 10% under these accelerated humidity
conditions.

The RNCS is available in sizes from 0402 to 2512, in tolerances as tight as 0.1%. Resistance
values range from 10 ohms to 1M with most of the resistance values available in TCRs down to 15
ppm. For the 0603, 0805 and 1206 sizes higher power versions are available as the RNCH.

Contact Stackpole for details.

RTAN - Tantalum Nitride Precision Chip Resistors
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For some customers and applications however, the slightest risk of moisture corrosion is simply

unacceptable. To address these customers’ requirements, Stackpole offers the RTAN series of



tantalum nitride based precision thin film chips. Unlike nichrome resistors which require special
passivation and protection from moisture, tantalum nitride resistors are impervious to moisture
corrosion. In the presence of moisture, the tantalum nitride resistive film material forms a tantalum
pentoxide layer which seals the element and protects it from further damage. Stackpole’s RTAN
series will pass the most stringent biased humidity testing consisting of 85°C, 85% relative
humidity, 10% rated power bias for thousands of hours with very low resistance shift. In addition to

this outstanding moisture performance, the RTAN series is also anti-sulfur per ASTM B809-95.

The RTAN is available in sizes from 0402 to 1206, in tolerances as tight as 0.05% and TCR as low

as 25 ppm. Values range from 10 ohm to 1M.
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Applications for the RNCS and RTAN include a variety of testing and monitoring devices, network
power supplies, industrial controls and automation, motor controls, laser controls, medical
applications, audio applications, automotive infotainment, avionics, security and safety equipment,

HVAC and heating controls, and robotics.
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