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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 i at|on comprising
all national electrotechnical committees (IEC National Committees). The obje
international co-operation on all questions concerning standardization in the electfi

this end and in addition to other activities, IEC publishes International Standarg Ul ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; a nittee interested
in the subject dealt with may participate in this preparatory work. i 3
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in Zccorda 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 i mmittee has representation from all

interested IEC National Committees.

mployees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or

International Stands IEC 60738-1 has been prepared by IEC technical committee 40:
Capacitors and resistors for electronic equipment.

This third edition cancels and replaces the second edition published in 1998 and constitutes a
minor revision. The changes with respect to the previous edition refer to the tables, figures
and references.

The text of this standard is based on the following documents:

FDIS Report on voting
40/1651/FDIS 40/1730/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The QC number that appears on the front cover of this publication is the specification number
in the IEC Quality Assessment System for Electronic Components (IECQ).

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 — Assessment level EZ

Part 1-2:  Blank detail specification — Heating element application — Asse ent level EZ

Part 1-3:  Blank detail specification — Inrush current application — Assessment tevel EZ
Part 1-4:  Blank detail specification — Sensing application — Assessmant le\e

The committee has decided that the contents of this publicatiop wi i nged until
the maintenance result date indicated on the IEC web site uf ktp: .iec.ch" in

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
*+ amended.
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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
] Qr €lectronic

specifications for Qualification Approval and for Quality Asses
components.

2 Normative references

IEC 60068-2-1+ ' wental’testing — Part 2: Tests — Tests A: Cold

Amendmgt

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 G
state

IEC 61760-1, s
surface mounting 0y

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

31
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 disgi
negl|g|ble cha

3.8

thermistor when measured 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

>
Ty Ty T °C
Linear scale
IEC 402/06

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

rRo A /
4000

1330
550
250
/\x
92\5
Rmin N C >
20 — )
N
o
0 T °C
TNF -5
TNF
TNF +5
TNF + 15
IEC 403/06

3.1

current/voltage

relationship 4 unless otherwise stated) between the applied voltage (d.c.
and/or a tor terminations and the current under steady-state conditions (see
Figure 3

Tambiant = constant

Ires /

>
Umax Log U

IEC 404/06
NOTE 1 Umax Will be specified by the manufacturer.

NOTE 2 The breakdown voltage is the value beyond which the voltage-handling capability of the thermistor no
longer exhibits its characteristic property

Figure 3 — Typical current/voltage characteristic for PTC thermistors
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3.12
nominal functioning temperature

Inr
nominal temperature at the steep part of the resistance temperature characteristic at which

the system controlled by the thermistor is designed to operate

NOTE Tyf is exclusively defined for PTC resistors in sensor applications.

3.13

switching temperature

Ty,

temperature at which the step-like function commences

3.14
minimum resistance
R

min

3.15
resistance at switching temperature
Ry

shall be explicitly stated in the detail specificatio

3.16
temperature for minimum resistance

TRmin .
temperature at which R,

Qccurs

3.17

temperature

Ty

temperature, hih of the resistance/temperature characteristic for
which a minimum Vvaju yer resistance is specified

3.18

resistance

Rp

Zero-po mperature T, measured at maximum voltage or a voltage specified
in the detai Qi d given as a minimum value

NOTE The measure hould be made under such conditions that a change in resistance due to internal

generation of heat is megligible with respect to the total error of measurement. The applied voltage and the
characteristics of any pulse used should be given in the detail specification; when applying the maximum voltage,
the maximum overload current may not be exceeded.

3.19
average temperature coefficient of resistance at a stated voltage

aRr
rate of change of resistance with temperature expressed as %/K

It is calculated from the formula:

100 R,
aRg =———xIn—>
(Tp_Tb) Ry

where T, exceeds T}, by a minimum of 10 K.
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