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INTERNATIONAL ELECTROTECHNICAL COMMISSION

THERMISTORS - DIRECTLY HEATED POSITIVE
TEMPERATURE COEFFICIENT -

Part 1: Generic specification

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s ization comprising
all national electrotechnical committees (IEC National Committees). The obj is to promote
international co-operation on all questions concerning standardization in the electfi d electronic fields. To
this end and in addition to other activities, IEC publishes International Stangdarg \ni ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; apy g qittee interested
in the subject dealt with may participate in this preparatory work. i 3
governmental organizations liaising with the IEC also participate in ki . |E aborates closely
with the International Organization for Standardization (ISO) in &ccorda W
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

3) IEC Publications have the form of recom

7) No liability shall attac s dires mployees, servants or agents including individual experts and
members of its techn 9 E ational Committees for any personal injury, property damage or
other damage of Any '« whether direct or indirect, or for costs (including legal fees) and
expenses arising\out\of\the publi t|on use of, or reliance upon, this IEC Publication or any other IEC

9) AttentionN M o gsibility that some of the elements of this IEC Publication may be the subject of
~JEC'shalN note held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been prepared
for user convenience.

IEC 60738-1 edition 3.1 contains the third edition (2006-04) [documents 40/1651/FDIS and
40/1730/RVD] and its amendment 1 (2009-05) [documents 40/1940/CDV and 40/1999/RVC].

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendment 1. Additions and deletions are displayed in red, with deletions being
struck through. A separate Final version with all changes accepted is available in this
publication.
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International Standard IEC 60738-1 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

The French version of this standard has not been voted upon.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IEC 60738 consists of the following parts, under the general title Thermistors — Directly
heated positive step-function coefficient:

Part 1: Generic specification

Part 1-1:  Blank detail specification — Current limiting application — Asse

Part 1-2:  Blank detail specification — Heating element application —

Part 1-3:  Blank detail specification — Inrush current application — ¢

Part 1-4:  Blank detail specification — Sensing application — A

remain unchanged until the stability date indicated
"http://webstore.iec.ch"” in the data related to the i ion~At this date, the
publication will be

* reconfirmed;
* withdrawn;
» replaced by a revised edition, or
* amended.
QNN

IMPORTANT - The 'c

that it contai c
understanding@ls

colour printer.

cover page of this publication indicates
nsidered to be useful for the correct
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THERMISTORS - DIRECTLY HEATED POSITIVE
TEMPERATURE COEFFICIENT -

Part 1: Generic specification

1 Scope

This part of IEC 60738 describes terms and methods of test for positive step-function
temperature coefficient thermistors, insulated and non-insulated types ly made from
ferro-electric semi-conductor materials.

n detail

It establishes standard terms, inspection procedures and method S
9 Qr €lectronic

specifications for Qualification Approval and for Quality Asseg
components.

2 Normative references

ventaltesting — Part 2: Tests — Tests A: Cold

IEC 60068-2-2; nvironmental testing — Part 2: Tests — Tests B: Dry heat
Amendment 1 (1993)

IEC 60068-2-6, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-11, Environmental testing — Part 2: Tests — Test Ka: Salt mist
IEC 60068-2-13, Environmental testing — Part 2: Tests — Test M: Low air pressure

IEC 60068-2-14:1984, Environmental testing — Part 2: Tests — Test N: Change of temperature
Amendment 1 (1986)

IEC 60068-2-20:1979, Environmental testing — Part 2: Tests — Test T: Soldering
Amendment 2 (1987)

IEC 60068-2-21, Environmental testing — Part 2-21: Tests — Test U: Robustness of
terminations and integral mounting devices
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IEC 60068-2-27, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock
IEC 60068-2-29, Environmental testing — Part 2: Tests — Test Eb and guidance: Bump

IEC 60068-2-30:2005, Environmental testing — Part 2: Tests — Test Db: Damp heat, cyclic
(12 h + 12-hour cycle)

IEC 60068-2-45:1980, Environmental testing — Part 2: Tests — Test XA and guidance —
Immersion in cleaning solvents

IEC 60068-2-58, Environmental testing — Part 2-58: Tests — Test Td: Test methods for
solderability, resistance to dissolution of metallization and to soldering heat of surface
mounting devices (SMD)

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test 0
state

IEC 61760-1, s
surface mounting 0y

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

type

group of components having similar design features and the similarity of whose manufacturing
techniques enables them to be grouped together either for qualification approval or for quality
conformance inspection

They are generally covered by a single detail specification

NOTE Components described in several detail specifications, may, in some cases, be considered as belonging to
the same type but they are generally covered by a single detail specification.

1 “DB” refers to the IEC on-line database.
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3.2
style
variation within a type having specific nominal dimensions and characteristics

3.3

thermistor

thermally sensitive semiconducting resistor which exhibits a significant change in electrical
resistance with a change in body temperature

3.4

positive temperature coefficient thermistor

thermistor, the resistance of which increases with its increasing temperature throughout the
useful part of its characteristic

3.5
positive step-function temperature coefficient thermistor
PTC

thermistor which shows a step-like increase in its resistance wh
reaches a specific value

temperature

A PTC thermistor will show secondary effects which g [ ; ount
3.6

zero-power resistance

Ry

3.7
nominal zero-p
Rn
d.c. resistance val
with a power dis

sasured at a specified temperature, preferably at 25 °C,
hat any further decrease in power will result only in a

negligible cha i . Zefo-power resistance may also be measured using a.c. if
required by H i i

3.8

voltage depend

secondary effe ibiting a decreasing resistance with increasing voltage across the

thermistor when measSured at a constant body temperature

3.9

frequency dependency

secondary effect exhibiting a substantial decrease of the positive temperature coefficient of
the thermistor with increasing frequency

3.10

resistance/temperature characteristics

relationship between the zero-power resistance of a thermistor and the temperature of the
thermo-sensitive element when measured under specified reference conditions (see Figure 1)

NOTE PTC thermistors may have more than one resistance/temperature characteristic specified. The zero-power
resistance of the resistance/temperature characteristics can be measured using a pulse voltage (U se) higher than
1,5 V, which is specified in the detail specification. The right curve in Figure 1 shows the typical
resistance/temperature characteristic when using the pulse voltage (Upyse)-
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LogR A

oy
>

T °C
Linear scale
IEC 402/06

1 — Typical resistance-temperature characteristic
d definitions for PTC thermistors (at zero power)
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