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Anti-Sulfur Resistors

What are Anti-Sulfur Resistors?

= A resistor designed to stand up to the rigors of sulfur-containing
environments.

= Available in several styles and sizes

What do Anti-Sulfur Resistors Do?

= They prevent the formation of “Flowers of Sulfur". This is

a buildup of silver sulfide that can affect the longevity, reliability,
and cost of PCB boards.
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Materials Used in Anti-Sulfur Resistors

* Resistor Core Material: The core material of anti-sulfur resistors
is typically a high-quality ceramic, such as alumina (Al,O;) or
similar compositions.

* Resistance Alloy: Common resistance alloys include nickel-
chromium (NiCr) and nickel-chromium-tin (NiCrSn).

* Termination Materials: The termination materials, are often
composed of metals such as 100% matte tin (Sn) over nickel (Ni).

* Protective Coatings: Anti-sulfur resistors may feature specialized
protective coatings to shield the resistor element and
terminations from sulfur-induced corrosion.
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Manufacturing Process of Anti-Sulfur Resistors

Resistor Element

< Hormation

A thin film of the
resistance alloy material
is deposited onto the
ceramic substrate using
techniquessuch as
sputteringor thin-film
deposition.

Patterning and

W Etching

The deposited resistor film
is then patterned and
etched using
photolithographyand
chemical etching
processes. The precise
shape and dimensions
ensure accurate resistance
values and consistent
performance.
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Termination

WY Attachment

Terminations are attached
to the part's endsto
facilitate electrical
connections.

Protective Coating

Application

In some cases, a protective
coatingis applied over the

entireresistorassembly to
safeguard it against sulfur

corrosion.

Testing and
Quality Control

Anti-Sulfur resistors undergo
rigorous testingto ensure they
meet specified performance
criteria. Thisincludes
measurements of resistance
values, tolerance, temperature
coefficient, and otherelectrical
parameters.

‘ Packaging and
Labeling

Once validated, the anti-
sulfur resistors are
packaged according to
industry standards and
labeled with relevant
specifications.




Comparing anti-sulfur resistors to
traditional silver-based resistors

Corrosion Resistance, Durability and Reliability, Performance Stability, and
Application Flexibility
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Corrosion Resistance

Anti-Sulfur Resistors:

. Specifi_call¥ designed to resist
corrosion from sulfur-containing
environments.

* Incorporate specialized protective
coatings or materials that create a
barrier against sulfur-induced
corrosion.

* |deal for use in Al datacenters,
industrial settings, automotive
applications, and other
environments where exposure to
sulfur compounds is a concern.

Traditional Silver-Based Resistors:

* Vulnerable to corrosion_w_hen
exposed to sulfur-containing
gases.

* May experience degradation in
performance and reliability over
time in sulfur-rich environments.

* Less suitable for applications
where sulfur exposure is a
concern, unless additional
protective measures are taken.



Durability and Reliability

Anti-Sulfur Resistors Traditional Silver-Based Resistors
* Engineered to withstand harsh * Generally durable and reliable in
environmental conditions, standard operating conditions.

including exposure to sulfur * May experience reduced reliability

compounds. o and lifespan when exposed to
* Designed for long-term reliability corrosive environments, including
and stable performance, even in sulfur-rich atmospheres.

challenging operating More :
: . prone to degradation over

environments. time in harsh conditions
 Suitable for use in demanding compared to anti-sulfur resistors.

applications where reliability is

critical, such as industrial

automation and automotive

electronics.



Performance Stability

Anti-Sulfur Resistors Traditional Silver-Based Resistors
* Maintain stable electrical » Offer stable performance under
properties and performance normal operating conditions.

characteristics even in sulfur- + Susceptible to changes in

con-tammg en.V|ronments. resistance and performance when
* Resistors' resistance values exloosed to corrosive gases like
remain consistent over time, sulfur.

elnsuring_ reliable operation of + May require additional
ronic circuits. . .
electronic circuits maintenance or replacement in

* Well-suited for applications environments where sulfur
requiring precise and stable exposure is a concern to maintain
resistance values, such as sensor desired performance levels.

networks and control systems in
industrial settings.



Application Flexibility

Anti-Sulfur Resistors

* Versatile components suitable for
a wide ranﬁe of applications,
including those exposed to sulfur-
containing gases.

* Enable the design and
deployment of electronic systems
in environments where traditional
resistors may be unsuitable.

* Widely used in industries such as
oil and gas, chemical processing,
and automotive manufacturing.

Traditional Silver-Based Resistors

* Commonly used in standard

electronic circuits and applications
where sulfur exposure is minimal
or controlled.

Widely available and compatible
with existing electronic designs
and manufacturing processes.

Suitable for a broad range of
consumer electronics,
telecommunications devices, and
industrial equipment.



Summary

Features

* Highly resistant to sulfur exposure, including hydrogen sulfide
and sulfur dioxide.

* Durable and Reliable over a long period of time
* Flexible applications
* Stable Performance

Applications and Customers
* Al datacenters

* Industrial Settings

* Automotive
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