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Abstract: Surge protective components (SPCs) used in power and telecom surge protective devices
(SPDs) and equipment ports are covered in the IEEE C62.42 guide series. Positive temperature
coefficient (PTC) thermistor components are covered in this part. These SPCs are operated by
self-heating and is automatically reset after the end of the overcurrent condition without the need
for manual intervention. The two types of body material, polymer and ceramic, are covered in this
guide. These components are referred to as follows: a) polymer positive temperature coefficient
(PPTC) thermistors and b) ceramic positive temperature coefficient (CPTC) thermistors. Overview,
construction, operation, production, ratings, characteristics, and application examples are topics
covered in this guide.

Keywords: ceramic, current-limiter, holding, IEEE C62.42.4™ operate time, polymer, positive
temperature coefficient (PTC), thermally activated, trip
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IEEE does not warrant or represent the accuracy or completeness of the material contained in its standards, ai. " exp ‘essly disclaims all
warranties (express, implied and statutory) not included in this or any other document relating to the standara, includn g, but not limited
to, the warranties of: merchantability; fitness for a particular purpose; non-infringement; and quality, acc. acy, cifectiveness, currency,
or completeness of material. In addition, IEEE disclaims any and all conditions relating to resu. = ind v orkmanlike effort. In addition,
IEEE does not warrant or represent that the use of the material contained in its standards is free from p. *ten* infringement. IEEE Standards
documents are supplied “AS IS” and “WITH ALL FAULTS.”
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comments received from users of the standard.

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other services for, or on behalf of,
any person or entity, nor is IEEE undertaking to perform any d. ty ov:>d by any other person or entity to another. Any person utilizing
any IEEE Standards document, should rely upon his or her w..1 'dependent judgment in the exercise of reasonable care in any given
circumstances or, as appropriate, seek the advice of a e<.oneter professional in determining the appropriateness of a given IEEE standard.

IN NO EVENT SHALL IEEE BE LIABIE 1 OR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLIDIN G, BUT NOT LIMITED TO: THE NEED TO PROCURE SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, O™(: 2 OF113; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ONANY THEORY
OF LIABILITY, WHETHER IN CCN.RA CT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING INANY WAY OUT O. THE PUBLICATION, USE OF, OR RELIANCE UPON ANY STANDARD, EVEN IF ADVISED OF
THE POSSIBILITY OF SUCH DANAGE AND REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Translations,

The IEEE consc »sus development process involves the review of documents in English only. In the event that an IEEE standard is
translate ', only the English version published by IEEE is the approved IEEE standard.

Official statements

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board Operations Manual shall not be
considered or inferred to be the official position of IEEE or any of its committees and shall not be considered to be, nor be relied upon as, a
formal position of IEEE. At lectures, symposia, seminars, or educational courses, an individual presenting information on IEEE standards
shall make it clear that the presenter’s views should be considered the personal views of that individual rather than the formal position of
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Standards documents.

Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate supporting comments.
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Laws and regulations

Users of IEEE Standards documents should consult all applicable laws and regulations. CompL. v ce w.‘h the provisions of any IEEE
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to urge action that is not in compliance with applicable laws, and these documents may not v > cuusrued as doing so.

Data privacy

Users of IEEE Standards documents should evaluate the standards for co. sider: tions of data privacy and data ownership in the context of

assessing and using the standards in compliance with applicable laws and regulations.

Copyrights

IEEE draft and approved standards are copyrightd by ‘"EE" under US and international copyright laws. They are made available by IEEE
and are adopted for a wide variety of both pub ‘c an’ nrivate uses. These include both use, by reference, in laws and regulations, and use
in private self-regulation, standardization, a.-* th » promotion of engineering practices and methods. By making these documents available
for use and adoption by public author iies .nd private users, IEEE does not waive any rights in copyright to the documents.

Photocopies

Subject to paymer* ~f the appr »riate licensing fees, IEEE will grant users a limited, non-exclusive license to photocopy portions of
any individnaal s. ndara “or company or organizational internal use or individual, non-commercial use only. To arrange for payment of
licensing fees, aleas. contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978
750 84C9; https:// vww.copyright.com/. Permission to photocopy portions of any individual standard for educational classroom use can
alsc-he ol tained through the Copyright Clearance Center.

vrdating of IEEE Standards documents

Users of IEEE Standards documents should be aware that these documents may be superseded at any time by the issuance of new editions
or may be amended from time to time through the issuance of amendments, corrigenda, or errata. An official IEEE document at any point
in time consists of the current edition of the document together with any amendments, corrigenda, or errata then in effect.
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Patents
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Attention is called to the possibility that implementation of this standard may require use of subiect-.. ‘ter « > Cred by patent rights. By
publication of this standard, no position is taken by the IEEE with respect to the existence or valic. v of ¢ 1y patent rights in connection
therewith. If a patent holder or patent applicant has filed a statement of assurance via an Accented Lette. of Assurance, then the statement
is listed on the IEEE SA Website at https://standards.ieee.org/about/sasb/patcom/patents.. “ml Letters of Assurance may indicate whether
the Submitter is willing or unwilling to grant licenses under patent rights without comp <= satic » or under reasonable rates, with reasonable
terms and conditions that are demonstrably free of any unfair discrimination to upplic 'nts d siring to obtain such licenses.

Essential Patent Claims may exist for which a Letter of Assurance has not bec  received. The IEEE is not responsible for identifying
Essential Patent Claims for which a license may be required, for conduct 1g inq tiries into the legal validity or scope of Patents Claims, or
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IEEE Standards do not guarantee or <usu 2 satecy, security, health, or environmental protection, or ensure against interference with or
from other devices or networks. "SE." Star lards development activities consider research and information presented to the standards
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Introduction

This introduction is not part of IEEE Std C62.42.4-2020, IEEE Guide for the Application of Surge-Protective
Components in Surge Protective Devices and Equipment Ports—Part 4: Thermally Activated Current Limiters.

Unlike fuses and heat coils, which break the circuit, these series connected self-restoring thermally activated
overcurrent protectors (OCPs) automatically reset when the electrical event causing the overcurrent stops,
without the need for manual intervention.

Self-restoring thermally activated OCP components operate by the increasing in resistance value, which
reduces the circuit current when the overcurrent exceeds a given value for a sufficient time. The resista. ce
transition is caused by the component body reaching a critical temperature caused by the I°R heating ¢ € the
overcurrent flowing through the component. The generic name for components with this type of ac‘ion ‘s
positive temperature coefficient (PTC) thermistors. Being thermally operated, these PTC thermis ors seneiolly
do not operate for short duration electrical transients, such as coupled lightning currents, but wiw apera.e for
longer term ac and dc overcurrents.

There are two types of material used to make PTC thermistors: ceramic and polymer. Mny or he component
parameters apply to the both types of material. Some parameters are specific to th¢ mate ial ».sed and these
differences are explained. This guide describes PTC thermistor constructior; oreitiown; production, ratings,
characteristics, and gives application examples.
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IEEE Guide for the Application of
Surge-Protective Components

in Surge Protective Devices and
Equipment Ports—Part 4: Thermaily
Activated Current Limiters

1. Overview

1.1 Scope

The IEEE C62.42™ guide series covers surge protective con.noncnts (SPCs) used in power and telecom
surge protective devices (SPDs) and equipment ports. This partcovers positive temperature coefficient (PTC)
thermistor components These SPCs are operated by self-hec*Zi1g and are automatically reset after the end of
the overcurrent condition without the need for manual intervention. This guide covers the two types of body
material: polymer and ceramic. These componer ‘s a e reicrred to as follows:

a)  Polymer positive temperature coe ficient (PPTC) thermistors

b) Ceramic positive temperatur: cofficient (CPTC) thermistors
This guide’s topics include the fo’.owing:

—  Overview

— Construction
—  Operafion

—  Productien

— Ratings

— Characteristics

—— Application examples
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