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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIRECTLY HEATED NEGATIVE TEMPERATURE COEFFICIENT
THERMISTORS -

Part 1. Generic specification

FOREWORD
1) The IEC (International Electrotechnical Commission) is a worldwide organization for stahdardization comprising
aII natlonal electrotechmcal commlttees (IEC Natlonal Commlttees) The object 0 is to promote

participate in this preparatory work. International, governmental and non- e izatiogrs liaising
with the IEC also participate in this preparation. The I|IEC collabq ¢ i International
Organization for Standardization (ISO) in accordance with conditions d between the
two organizations.

2) The formal decisions or agreements of the IEC on technical mat rly as possible, an

3) The documents produced have the form of recommendatt ‘ iona nd are published in the form
of standards, technical specifications, techrical repafts &r\guides %, are accepted by the National

4) In order to promote international unificatio { \ ndertake to apply IEC International
Standards transparently to the maximum ex{ 30S5i i i atlonal and regional standards. Any

5) The IEC provides no markipg procegure

6) Attention is drawn to theg possibiity that(So

International St
Capacitors and resi

FDIS Report on voting

40/1193/FDIS 40/1249/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
Annexes A, B and C form an integral part of this standard.

The committee has decided that the contents of this publication will remain unchanged until
2005. At this date, the publication will be

e reconfirmed;

e withdrawn;

* replaced by a revised edition, or

¢ amended.
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DIRECTLY HEATED NEGATIVE TEMPERATURE COEFFICIENT
THERMISTORS -

Part 1: Generic specification

1 General

1.1 Scope

ature coefficient
expiconducting

This part of IEC 60539 is applicable to directly heated negative te
thermistors, typically made from transition metal oxide materials
properties.

It establishes standard terms, inspection procedures and method

purpose.

1.2 Normative references

The following normative documents contain prowisi
constitute provisions of this part of IE€ .

NOTE In the case of IEC 60068 \standdrds, use
IEC 60027 (all parts),
IEC 60050 (all parts)

IEC 600
Amend

IEC 60068-2-1:1990, Environmental testing — Part 2: Tests — Tests A: Cold
Amendment 1 (1993
Amendment 2 (1994)

IEC 60068-2-2:1974, Environmental testing — Part 2: Tests — Tests B: Dry Heat
Amendment 1 (1993)
Amendment 2 (1994)

IEC 60068-2-3:1969, Environmental testing — Part 2: Tests — Test Ca: Damp heat, steady
state (incorporating Amendment 1 (1984))

IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-11:1981, Environmental testing — Part 2: Tests — Test Ka: Salt mist

IEC 60068-2-13:1983, Environmental testing — Part 2: Tests — Test M: Low air pressure
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IEC 60068-2-14:1984, Environmental testing — Part 2: Tests — Test N: Change of temperature
Amendment 1 (1986)

IEC 60068-2-17:1994, Environmental testing — Part 2: Tests — Test Q: Sealing

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

IEC 60068-2-21:1983, Environmental testing — Part 2: Tests — Test U: Robustness of
terminations and integral mounting devices
Amendment 2 (1991)
Amendment 3 (1992)

IEC 60068-2-27:1987, Environmental testing — Part 2: Tests — Test Ea
IEC 60068-2-29:1987, Environmental testing — Part 2: Tests — Tg

IEC 60068-2-30:1980, Environmental testing — Part 2: Teg
heat, cyclic (12 + 12-hour cycle)
Amendment 1 (1985)

IEC 60068-2-45:1980, Environmental testing
Immersion in cleaning solvents
Amendment 1 (1993)

— Test XA and guidance:

IEC 60068-2-52:1984, Environmental(testing -
(sodium chloride solution)

\ Tests — Test Kb: Salt mist, cyclic

IEC 60068-2-58:1989, Enwi test| Part 2: Tests — Test Td: Solderability,

resistance to dissolutip g 1 3 o-$oldering heat of surface mounting devices
(SMD) Q

IEC 60249-2-4:19 f 2 als /for printed circuits — Part 2: Specifications -
Specification No. A\E¥ y aSs fabric copper-clad laminated sheet, general purpose
grade

Amendment 3

IEC 6029431
terminations

IEC 60410:1973, Sampling plans and procedures for inspection by attributes
IEC 60617 (all parts), Graphical symbols for diagrams

IEC 60717:1981, Method for determination of the space required by capacitors and resistors
with unidirectional terminations

IEC 61760-1:1998, Surface mounting technology — Part 1: Standard method for the
specification of surface mounting components (SMDs)

IEC QC 001002-3:1998, IEC Quality Assessment System for Electronic Components (IECQ) —
Rules of procedure — Part 3: Approval procedures

ISO 1 000:1992, S/ units and recommendations for the use of their multiples and of certain
other units
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2 Technical data

2.1 Units, symbols and terminology

Units, graphical symbols, letter symbols and terminology should, whenever possible, be taken
from the following publications:

— |EC 60027

— |EC 60050

- |EC 60617

— IS0 1000

When further items are required they should be derived in accordance
the publications listed above.

e\principles of

2.2 Definitions

For the purpose of this part of IEC 60539, the following defipiti

2.2.1

type
products having similar design features manufé

NOTE 2 Ratings cover the combination of:
— electrical ratings;
— sizes;

— climatic category.

NOTE 3 The limits of the range\Q ti e gi eudetail specification.

2.2.2
style
variation within a

sinal dimensions and characteristics

2.2.3

thermistor

thermally se ng resistor whose primary function is to exhibit an important
change j ance with a change in body temperature

2.2.4

negative temperature coefficient thermistor (NTC)
thermistor in which the resistance decreases with increasing temperature

2.2.5

directly heated negative temperature coefficient thermistor

it obtains its resistance variation by the changes of physical conditions such as current
through the thermistor, ambient temperature, humidity, wind velocity, gas, etc.

2.2.6

indirectly heated negative temperature coefficient thermistor

it obtains its resistance variation primarily by the change of temperature of the thermistor, due
to the change of a current through a separate heater which is in close contact with, but
electrically insulated from, the thermistor element

NOTE Temperature of the thermistor can also be changed by the changes of physical conditions such as current
through the thermistor element itself, ambient temperature, humidity, wind velocity, gas, etc.
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2.2.7
positive temperature coefficient (PTC) thermistor (for information only)
thermistor in which the resistance increases with increasing temperature

2.2.8
thermistor with wire terminations
thermistor provided with wire terminations

2.2.9
thermistor without wire terminations
thermistor provided only with two metallized faces, to be used as electrical contacts

2.2.10

insulated thermistor
thermistor coated with materials such as resin, glass or ceramic
requirements of the insulation resistance and voltage proof tests v
schedule

2.2.11

non-insulated thermistor
thermistor with or without coating materials for surfaging of ele
the requirements of the insulation resistance and voltdge proef tes
test schedule

not intended to meet
when specified in the

2.2.12
surface mount thermistor

thermistor whose small dimensions and nature ©
for use in hybrid circuits and on printed\boa

2.2.13
assembled thermisto

thermistor encapstlated
assembled with @t .
2.2.14
thermistor for se

thermistor wp
sensing and ©Q

8 _of terminations make them suitable

2.2.15
inrush curren
thermistor which lim

g thermistor
g the inrush current just after switching on the power

2.2.16

residual resistance (only for inrush current limiting thermistors)

value of the d.c. resistance of a thermistor when its thermal stability is reached with the
maximum current passing

2.2.17

maximum permissible capacitance (only for inrush current limiting thermistors)

maximum permissible capacitance value of a capacitor which can be connected to a
thermistor under loading

2.2.18

zero-power resistance, Rt

value of the d.c. resistance of a thermistor, when measured at a specified temperature, under
such conditions that the change in resistance due to the internal generation of heat is
negligible with respect to the total error of measurement
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2.2.19
rated zero-power resistance
nominal value at the standard reference temperature of 25 °C, unless otherwise specified

2.2.20
resistance-temperature characteristic
relationship between the zero-power resistance and the body temperature of a thermistor

The resistance law follows approximately the formula:
gH1_1
R=Ryxe"HT T,

R is the zero-power resistance in ohms (Q) at absolute temperature

where

B is the thermal sensitivity index (see 2.2.22).

tabulated form in the detail specification.

nR A
NN
oL
N

Ta T Ty T (K)

Fig esistance-temperature characteristic for NTC thermistors

2.2.21
resistance ratio
ratio of the zero-power resistance of a thermistor measured at the reference temperature of

25 °C to that measured at 85 °C, or at such other pairs of temperatures as may be prescribed
in the detail specification

2.2.22
B-value
index of the thermal sensitivity expressed by the formula:

B =[(Ta x Ty)/(To — Ta)] % IN(Ra/Ry)
or

B =2,303 x [(Ta x Tp)/(Tp — Ta)] x l0g(Ra/Ryp)
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where

B is a constant in kelvins (K);

R, is the zero-power resistance in ohms (Q) at temperature T, in kelvins (K);
R, is the zero-power resistance in ohms (Q) at temperature T, in kelvins (K);
T. =298,15K”;

T =358,15K ",

*)The values given above for T, and Tp are the preferred values and are equivalent to +25 °C and +85 °C
respectively.

NOTE Where the detail specification prescribes that the B-value shall be measured at other temperatures, the

specified values (in kelvins) shall be used for T and Ty in the calculation in place of the prefetred values and the
B-value may be expressed by “Bay”.

2.2.23

zero-power temperature coefficient of resistance, ar
the ratio at a specified temperature (T) of the rate of change ©
temperature to the zero-power resistance of the thermistor, exp

tednce with

ar = 1/Ry x dR{/dT x 100

The value at can be approximately calculated by the

where

ar is the zero-power temperature coefficie f in %/K;
Rt is the zero-power resigtance i of t eratuye T in kelvins (K);

2.2.24

category temp

range of ambient erat which the thermistor has been designed to operate
continuously at ze ined by the temperature limits of the appropriate category
2.2.25

2.2.26

lower category temperature, Bmin

minimum ambient temperature for which a thermistor has been designed to operate
continuously at zero-power

2.2.27

storage temperature range

range of ambient temperatures for which a thermistor can be stored continuously under no-
load condition

2.2.28
decreased power dissipation curve (not for inrush current limiting thermistors)

relation between the ambient temperature and the maximum power dissipation Pmaxg, Which is
usually expressed as curve a or alternatively as curve b in figure 2
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Pmaxe
F’maxeR
I ! >
6m in 91 62 BR 93 94 em ax 6
Curve a
Pmaxe
F’maxeR
6) \Sm) 0
ipation curve
2.2.29
maximum power diss|pation at ra perature Bg (Pmaxgs )
maximum value of the|powé w ch can be contlnuously applied to the thermlstor

at the rated amp
figure 2)

The rated ambig

2.2.30

Curve a

The maximum power dissipation rises at a temperature 6; linearly to a temperature 6s.
Between temperature 62 and 63 the power dissipation is constant. When the temperature
exceeds 63, the power dissipation must be decreased linearly to zero at a temperature 64.

The maximum power dissipation at ambient temperature 8in general is calculated as follows:

Pmaxe = Imaxe X U

where U is the voltage across the thermistor (for Imaxe, see 2.2.32).


https://standards.iteh.ai/catalog/standards/iec/0a13e2e3-0e5b-4bf7-b368-6d4b9a2ad441/iec-60539-1-2002

-12 - 60539-1 O IEC:2002(E)

The maximum power dissipation can be expressed by the following formula:

6 -6
91 < 9S92; Pmaxe = PmaXBR x L

0,-0;

6,-6
6 < 6<6y. Prax6 = Praxg X —

6,- 05
where

6r is the rated ambient temperature in Celsius (°C);

61 is the temperature in Celsius (°C) specified in the detail specification below which zero-

power shall be applied. 61 is equal to the lower category te Bmin (°C) or
higher;

) is the lowest temperature at which Pmpax.g can be applied.
specified in the detail specification;

03 is the maximum temperature at which Pmnaxg can’be applied: 55 °C, unless
otherwise specified in the detail specification;

64  is the temperature in Celsius (°C) specified in
power shall be applied. 84 is equal to, or
Omax. (°C).

Curve b

The maximum power dissipation is consta
otherwise specified in the detail specificati

& temperature exceeds 6r, the power
perature 6y.

mperature 6in general is calculated as follows:

Imaxg x U

can be expressed by the following formula:
6, -6

X —=
0,4 -6R

OR is the rated ambient temperature in Celsius ( °C). B8R = 25 °C, unless otherwise
specified in the detail specification;

04 is the temperature in Celsius (°C) specified in the detail specification, above which zero-
power shall be applied. 64 is equal to, or lower than the upper category temperature

9max. (OC)'

2.2.31

maximum current at ambient temperature of 25 °C (Imax2s) (for inrush current limiting
thermistors)
maximum value of current (d.c. or r.m.s. values for sine-shaped a.c.) which can be conti-

nuously applied to the thermistor at an ambient temperature of 25 °C (see curve ¢, 6, < 25 °C
< 63 or curve d, 62 < 6z = 63 in figure 3)
NOTE The maximum power dissipation at ambient temperature of 25 °C (Pmaxzs) is calculated by:

Pmax2s = Imaxzes X U, where U is the voltage drop across the thermistor.
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