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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIRECTLY HEATED NEGATIVE TEMPERATURE COEFFICIENT
THERMISTORS -

Part 1. Generic specification

:2002(E)

FOREWORD

1) The IFE ETTTationd eCtrote catr o oy TS a wortdwide organization o ATTH AT Zatio omprising
all national electrotechnical committees (IEC National Committees). The object of the IEE is td promote
internfitional co-operation on all questions concerning standardization in the electgicaNane~electiqnic|fields. To
this epd and in addition to other activities, the IEC publishes International Standards\ Their-preparation is
entrudted to technical committees; any IEC National Committee interested in the\ subject”dealt ?/ith may
participate in this preparatory work. International, governmental and non- e orgagizations liaising
with fhe IEC also participate in this preparation. The I|IEC collabq ¢ ith the International
Organfization for Standardization (ISO) in accordance with conditions d ent bejween the
two orjganizations.

2) The fprmal decisions or agreements of the IEC on technical mat rly as possible, an
interngtional consensus of opinion on the relevant subjects sj#ce eath te i mitfee has reprg¢sentation
from gll interested National Committees.

3) The dpcuments produced have the form of recommendati ‘ : nd are published i the form
of stgndards, technical specifications, techrical repafts &r\guides %, are accepted by thg National
Comniittees in that sense

4) In order to promote international unificatio { \ ndertake to apply IEC International
Standprds transparently to the maximum ex{ 30S5i 1 ir—mational and regional standards. Any
divergence between the IEC Standard and the corresponding wational or regional standard shall pe clearly
indicafed in the latter.

5) The IEC provides no markipg procegure e for any
equipment declared to be in“¢confo

6) Attentjon is drawn to theg possibiity that(So e subject
of patent rights. The IEQ

Internatjonal St iftee 40:

Capacitprs and resi

This edition canc

The tex

FDIS Report on voting
40/1193/FDIS 40/1249/RVD

Full informatien-onthevotingfor-theappreval-ef-thisstandard-ecanbefeunrd-inthereport 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

reconfirmed;

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
This part—oftEE—66539—is—appticabte—to—directty heatec

thermisfors, typically made from transition metal oxide
properties.

It establishes standard terms, inspection procedures and method
and defail specifications of electronic components for qual
purposg.

1.2 Normative references

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

ments {o, or revisions of, any of
agreem
applying
referend
and ISQ maintain registers, o

NOTE |
IEC 60027 (all parts),
IEC 60050 (all parts)
IEC 600

IEC 600

Amendrf

IEC 600 “2990, Environmental testing — Part 2: Tests — Tests A: Cold
Amendment 1/ (1993
Amendment 2 (1994)

his text,
amend-
rties to
bility of
undated
5 of IEC

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 Eacan

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 60p68-2-45:1980, Environmental testing idance:
Immerslon in cleaning solvents

Amendment 1 (1993)

— Test XA and g

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

\ Tests — Test Kb: Salt mis, cyclic

IEC 60
resistan
(SMD)

Part 2: Tests — Test Td: Solderability,
oldering heat of surface mounting|devices

IEC 60 G — Part 2: Specificdtions -
Specific 4N\EX y aSs fabric copper-clad laminated sheet, general purpose
grade
Amendr
Amendr

IEC 602 S ent of the dimensions of a cylindrical component having tio axial
termina

IEC 60410:973, 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 ﬂlArther items are required they should be derived in accordance~with the\ptingiples of

the publications listed above.

2.2 Definitions

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

2.2.1
type
product$ having similar design features manufé / 3 | falling
within the manufacturer's usual range i
NOTE 1 |Mounting accessories are ignored, provided\they

NOTE 2 |Ratings cover the combination of:
— electric4l ratings;
— sizes;
— climatic|category.

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

2.2.2
style
variatiomp within a

sinal dimensions and characteristics

2.2.3

thermis

thermal ng resistor whose primary function is to exhibit an important
changej icy ance with a change in body temperature

2.2.4

negativie temperature coefficient thermistor (NTC)
thermisfofdm 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

thermisfor coated with materials such as resin, glass or ceramic
requirements of the insulation resistance and voltage proof tests
schedul

ting the
phe test

D

2.2.11

non-ingulated thermistor

thermis1or with or without coating materials for surfaging of ele not intended|to meet
the reqliirements of the insulation resistance and Voltdge preaf tests #vhen specified in the

test schedule

2.2.12
surfacg mount thermistor

thermisfor whose small dimensions and nature
for use |n hybrid circuits and on printed\boa

2.2.13
assemiled thermisto

thermisfor encapstated
assembjed with @t .
2.2.14
thermis

thermisfor wy S temperature changes and therefore is used for temperature
sensing

g8 _of terminations make them |suitable

uch as tubes, plastic and metal housing and/or

2.2.15
inrush
thermis{or 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 thp zero-power resistance in ohms (Q) at absolute temperature

where

Ra is the zero-power resistance in ohms (Q) at absolute temperature
B is the thermal sensitivity index (see 2.2.22).

NOTE This formula is only applicable for representing the resistance ati nperature
range. Fdr more precise representation of the R/T-curve, a resistance bure e ecified in
tabulated|form in the detail specification.

nR A
NS
N
SNV

Ta T Ty T (K)

esistance-temperature characteristic for NTC thermistofs

2.2.21
resistarpce ratio
ratio of the zero-power resistance of a thermisior 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 yatues—{inkelvins)}shal-beusedfor FrandTF-inthecalculationinplaceof the profesred-valugs and the

B-value njay be expressed by “Bay”.

2.2.23
zero-power temperature coefficient of resistance, ar

the rati¢p at a specified temperature (T) of the rate of change ©
temperdture to the zero-power resistance of the thermistor, exp

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

The vallle ar can be approximately calculated by the

where

ar is the zero-power temperature coefficie in %/K;

f
Rt is the zero-power resigtance i of Qt;éerat se T in kelvins (K);
B is the index of the therms i Ke

2.2.24 @
categorly temper
range q@f ambient erat which the thermistor has been designed to |operate
continugusly at ze ined by the temperature limits of the appropriate categpry

2.2.25

upper g 8
maximu SIS erature for which a thermistor has been designed to |operate

2.2.26

lower category tTemperature, Gmin
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
Pmaxe R
N ? Lt
6m in 91 62 BR 93 94 em ax 6
Curve a
Pmaxe
Pmaxe R

A 0
O

2.2.29

maximu
maximu
at the r
figure 2

Brmistor
= B3 in

The rat b detail

specific

2.2.30

maximu
maximu
at an an

Ermistor

Curve 4

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).
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aximum power dissipation can be expressed by the following formula:

_ 6 -6,
<0 Pmax6 = Pmax.6z % 6,- 6,

B 6,- 6
<0a: Pnax6 = Fmax 6z ¥ 0,-0;

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

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

pawer shall be applied. 61 is equal to the lower category temperature\Gmin (°C) or
higher;

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

03 is| the maximum temperature at which Pphaxe ca unless
otherwise specified in the detail specification;

64 is[the temperature in Celsius (°C) specified in Ch zero-
pawer shall be applied. 84 is equal to, or hberature
emax. (OC)-

Curve H

The ma , unless

otherwiy & temperature exceeds 6r, thge power

dissipat perature 6y.

The m3 mperature 6 in general is calculated as follows:

Imaxe X U

where U i ermistor (for Imax.g, see 2.2.32).

The maki can be expressed by the following formula:

Or < 04 % M

0,4 -6R

where

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
amax. (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, 6, < 6z = B3 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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|ma><9

Ima><25
r ' >
6m in 91 62 = 63 64 em ax 6

Curve c

A

|ma><9

I max25

2.2.32

maximu
maximu
ambient

Curve @
The mdgxi

tempers
must be

onstant. When the temperature exceeds 03, the
B0 at a temperature 64.

~e. 0
56

ent derating

r at an

Between
current

The ma be expressed by the following formula:
61 <6< 6-6,
6,-06,
63 < 0 <6z
where

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

61 is the temperature in Celsius (°C) specified in the detail specification, which is equal to the
lower category temperature Bnin(°C) or higher;

6, is the ambient temperature at 0 °C, unless otherwise specified in the relevant detail

specification;

63 is the ambient temperature at 55 °C, unless otherwise specified in the relevant detail

specification;

64 is the temperature in Celsius (°C) specified in the detail specification, which is equal to the

upper category temperature Gmax (°C) or lower.
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Curve d

The maximum current is constant between temperature 6, and 6. 6, = 0 °C, unless otherwise
specified in the detail specification. When the temperature exceeds 6r, the current must be
decreased linearly to zero at a temperature 6,.

The maximum current can be expressed by the following formula:

6,-6
Or < 6<6y: I'maxg = I'max2s * 4
0,- 6R

where

6 is the rated ambient temperature specified in the detail specification. 8s = 25 °C, unless
othefrwise specified in the detail specification;

6, is the temperature in Celsius (°C) specified in the detail specificati iS'equpl to the

upper category temperature Bnax. (°C) or lower.

2.2.33
dissipation factor, &
the power dissipation required for a thermistor to raise_its [ e K and which is
generally the ratio of the power dissipation chagr ' i thermistor body
temperd

2.2.34
respon
the timg i \ &, | emperature between two [defined
conditio ' mperature, power or a combination of

tempers
NOTE B i fcability, easure re se time directly, two methods are defined tq measure

the therm

2.2.34.1]

therma
the timg
change

NOTE S 3 \ 8 ecified in the detail specification.

ature change, T,
ermistor to respond to 63,2 % of an exterpal step

2.2.34.7

thermalj a0t by\cooling after self-heating, T¢
the time S 2qaired for a thermistor to cool by 63,2 % of its temperaturel excess
induced| by sel ing, in a defined medium

2.2.35
heat capacity, Ci

the energy (in joules) the thermistor needs to raise 1 K in temperature. It is completely
determined by the component design

NOTE The heat capacity is calculated by the following formula: Cy, = § x T¢

2.2.36

voltage-current characteristic

relationship between the voltage (d.c., a.c. r.m.s.) across the thermistor and the applied
steady-state current when the thermistor reaches a thermal equilibrium condition in still air or
in the still medium specified in the detail specification, at 25 °C or at the temperature
specified in the detail specification
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2.3 Preferred values

Each sectional specification shall prescribe the preferred values appropriate to the sub-family.

2.3.1 Climatic categories

The thermistors covered by this standard are classified into climatic categories according to

the general rules given in appendix A of IEC 60068-1.

The upper and lower category temperatures and the duration of the damp heat, steady state

test shall be selected from table 1.

Tablel1 — Upper and Tower category temperatures and duration of thie d

Lower category temperature -90, -80, —65, -55, 40 -10,
-5, +5
°C
Upper category temperature 30, 40, 55, 70, 85} 100\0%
o 150, 155, 175 OO 50, 3% 40
c 500, 630, 8
Damp heat, steady state 4,21,
days m

Sy

The detpil specification shall prescribe

2.4 Marking

2.4.1 General

p heéd

The follpwing shall be clea stor in the following order of pre
as spacg permits:

a) ratefl zero-p

b) manpufacturer's’ng

c) date

d) tolel

e) the

The pa¢ intrg the thermistor(s) shall be clearly marked with all the infg

listed aknove

Any additional marking shall be so applied that no confusion can arise.

t test

tedence

rmation

2.4.2 Small size types such as surface mount thermistors are generally not marked on the
body. If some marking can be applied, they shall be clearly marked with as many as possible
of the above items as is considered useful. Any duplication of information in the marking on

the thermistor should be avoided.

2.4.3 Coding

Where coding for resistance value, tolerance or date is used, the method shall be one

selected from those given in IEC 60062.
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3 Quality assessment procedures

3.1 General

When this standard and any related standards are used for the purpose of a full quality
assessment system such as the IEC Quality Assessment System for Electronic Components
(IECQ), compliance with 3.4 and 3.5 is required.

When such standards are used outside such quality assessment systems as the IECQ system
for purposes such as design proving or type testing, the procedures and requirements of 3.4.1
and 3.4.2 b) may be used, but the tests and parts of tests shall be applied in the order given
in the test schedules.

3.2 Primary stage of manufacture

The primary stage of manufacture is defined as the initial mixing pré f ingredients,

3.3 Structurally similar components

Thermigtors may be grouped as structurally similar for
provided that the following requirements are met:

)g inspecfion lots

— they e same
design, materials, processes and

— the B

— stru but the
detdlls of all claims to structural simil eclared in the qualification approval

test reports.

3.3.1 For electrical t
providerf that the elg
concerned

3.3.2 For enviro; ?

structurg and finisht

jrouped
devices

internal

3.3.3 e been
made o external
finish.

This grd ere itis
convenient to/groupgévices with different internal structures.

3.3.4 For endurance tests, thermistors may be grouped if they have been made on the same
production line using the same design and differing only in electrical characteristics. If it can
be shown that one type from the group is more heavily stressed than the others then tests on
this type may be accepted for the remaining members of the group.

3.4 Qualification approval procedures
3.4.1 The manufacturer shall comply with:

a) the general requirements of clause 3 of IEC QC 001002-3 governing qualification
approval, and

b) the requirements for the primary stage of manufacture (see 3.2).

3.4.2 In addition to the requirements of 3.4.1, the procedures a) or b) below shall apply.
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a) the manufacturer shall produce test evidence of conformance to the specification
requirements on three lots taken in as short a time as possible for lot-by-lot inspection and
on one lot for periodic inspection.

Samples shall be taken from the lots in accordance with IEC 60410 (see annex A). Normal
inspection shall be used, but where the sample size would give acceptance on zero non-
conformances, additional specimens shall be taken to meet the sample size required to
give acceptance on one non-conforming item.

b) the manufacturer may, as an alternative to the procedure specified in 3.4.2 a), produce
test evidence to show conformance to the specification requirements on one of the fixed
sample size test schedules given in the sectional specification.

The specimens taken to form the sample shall be selected at random from current

produetion—e y eNattona . strgtaspectorate: —
For the : fomances
shall be f S
3.4.3 S thall be
maintaifed by regular demonstration of compliance with N quality
conformance (see 3.5). Otherwise, this qualification appro$ L ¢ ifi ules for
the mainptenance of qualification approval given in 3.1. ‘ )
3.5 (
Blank d the test
schedul rouping,
samplin
Inspecti
If requir
36 GO
When cgrtifi ghested by a purchaser, they shall be specified in the detail
specific
3.7 D
Thermis ectional
specific e release of the lot shall, before delivery, be re-examfined as
specified in the al specification.
The re agement

Representative shall be approved by the National Supervising Inspectorate.

Once a lot has been satisfactorily re-inspected, its quality is reassured for the specified
period.

3.8 Release for delivery under qualification approval before the completion of
group B tests

When the conditions of IEC 60410 for changing to reduced inspection have been satisfied for
all group B tests, the manufacturer is permitted to release components before the completion
of such tests.
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3.9 Alternative test methods

See 3.2.3.7 of IEC QC 001002-3 with the following details:

In case of dispute, for referee and reference purposes only the specified methods shall be
used.

3.10 Unchecked parameters

Only those parameters of a component which have been specified in a detail specification and
which were subject to testing shall be assumed to be within the specified limits.

It cannpt be assumed that any unspecified parameter will remain bm one
componjent to another. Should, for any reason, it be necessary for fufther Is to be

The additional test method(s) shall be fully described and apg
and inspection levels specified.

g plans

4 Teqt and measurement procedures

4.1 Qdeneral

The sedgtional and/or blank detail specifi ables showing the tests to be
made, Which measurements are to be made ¢ gach test or sub-group pf tests,
and the|sequence in which they shall e stages of each test shall bqg carried
out in the order written. The measuring it | be the same for initial and final
measurg¢ments.

ssment system include methods other than

If natiopal specificatio
:I: hall be fully described.

those specified inﬁe ab

The issyie and amendme EC 60068 test in this clause is given in 1.2.

4.2 S ions for testing

Unless : tests and measurements shall be made under dtandard
atmospheri tiqns foktesting as given in 5.3 of IEC 60068-1:

— temperature; °C to 35 °C;
— relafive humiditys.” 25 % to 75 %;
36 kPato 106 kPa

Before the measurements are made, the thermistor shall be stored at the measuring
temperature for a time sufficient to allow the entire thermistor to reach this temperature. The
same period as is prescribed for recovery at the end of a test is normally sufficient for this
purpose.

During measurements, the thermistor shall not be exposed to draughts, direct sun-rays or
other influences likely to cause error.

When measurements are made at a temperature other than the specified temperature, the
results shall, when necessary, be corrected to the specified temperature. The ambient
temperature during the measurements shall be stated in the test report.

When tests are conducted in a sequence, the final measurements of one test may be taken as
the initial measurements for the succeeding test.
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4.3 Drying and recovery
4.3.1 Drying

Where drying is called for in the specification, the thermistor shall be conditioned before
measurement is made, using procedure | or procedure Il as called for in the detail
specification.

Procedure |

For 24 h £ 4 h in an oven at a temperature of 55 °C = 2 °C and relative humidity not
exceeding 20 %.

Procedure |l

For 96 h £ 4 h in an oven at 100 °C = 5 °C.

The thefmistor shall then be allowed to cool in a desiccator using<g
as activpted alumina or silica gel, and shall be kept therein from
oven to|the beginning of the specified tests.

9t, such
rom the

4.3.2 Recovery
Unless |otherwise specified, recovery shall take /plage pspheric

conditiojns for testing (4.2). If recovery has to be m ‘ S pns, the
controll¢d recovery conditions of 5.4.1 o

4.4 Visual examination and check ofdi
4.4.1 Visual examination

The copdition, workma visual

examingtion.

he ’satisfactory as determined by

4.4.2 Markin

Marking visual examination.

The dimensions indigated in\the detail specification as being suitable for gauging ghall be
[ ' ith the values prescribed in the detail specification.

Where 4 i asurements shall be made in accordance with IEC 60294 or IEC|60717.

4.4.4 Dimensions (detail)

All dimensions prescribed in the detail specification shall be checked and they shall comply
with the values prescribed.

4.5 Zero-power resistance

4.5.1 The zero-power resistance shall be measured at the temperature given in the detail
specification.

4.5.2 The thermistors shall be mounted by their normal means in corrosion resistant clips on
a mounting plate made of an appropriate insulating material.

The thermistors shall then be deeply inserted into a measurement bath containing a non-
corrosive and non-reducing medium, close to the thermometer and during a time needed to
reach a stable reading of the zero-power resistance.
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All measurements shall be made without self-heating of the devices (zero-power condition).

The total error of measurement of power dissipation, temperature tolerance and the error of
the measuring equipment shall not exceed 10 % of the tolerance specified in the detail
specification.

4.5.3
specific

46 B

4.6.1
power rg
as may

4.6.2

4.7

M

4.7.1

4.7.2
method

Method
The nor

The zero-power resistance

Varia}ble /V

stabilized /
d.c. power
A

ation, taking into account the

-value or resistance ratio

-insulated parts of the thermistor shall be wrapped in a good msulatmg mate

ing zero-

eratures

ing test

ial. The

thermis

Ul |D plcu,cu LI} VCDDCI L,UIILC[IIIIIIu IIICLQIII\, Uallb UI J. U LR i Y, L LR uIaIIIClCI

so that

only the metallized part is immersed. The metal of the balls shall be such that it does not

develop

a resistive surface.

An electrode is placed in the metallic balls.

Method

2

The thermistor shall be placed in a saline solution, so that only the insulated part is immersed.

The solution shall be of the same concentration as for the salt mist test (IEC 60068-2-11).

An electrode is immersed in the solution.


https://iecnorm.com/api/?name=286ae0d994ebd6f3adc3469b183bb2e0

60539-1 O IEC:2002(E) -21-

Method 3
A metal foil shall be wrapped closely around the body of the thermistor.

For those types not having axial terminations, a space of 1 mm to 1,5 mm shall be left
between the edge of the foil and each termination. For those types having axial terminations,
the foil shall be wrapped round the whole body of the thermistor protruding by at least 5 mm
from each end, provided that the minimum space of 1 mm between the foil and the termination
can be maintained. The ends of the foil shall not be folded over the ends of the thermistor.

Method 4

The thermistor shall be clamped in the trough of a 90° metallic V-block of such size that the
thermistor hndy does naot extend hpynnd the extremities of the block

The clamping force shall be such as to maintain adequate contact bef¢een istor and
the blodk.

The thefmistor shall be positioned in the V-block in accordanc

that the
5 of the

— for ¢ylindrical thermistors: the thermistor shall be pdsiti
termlination furthest from the axis of the thermisto
block;

- fornqectangular thermistors: the thermistor that the

termination nearest to the edge ofthe thew 5 of the
block;

— for gylindrical and rectangular thermistors with 3 ~any out-of-centre positipning of
the point of emergence of the termifiations fro body shall be ignored.

Method|5

The thefmistor shall b
maintaif adequate co

tés. The clamping force shall be such as to
and the plates.

Method| 6
The the which is
one polg¢.
4.7.3 + 15V
betweet metallic
balls, sgli
The voliage-shatkbe applied for 1 min, or for such shorter time as is necessary to pbtain a

stable rgading, the ImSulation resistance being read at the end of that period.

4.7.4 When thermistors are measured as specified, the insulation resistance shall be not
less than the appropriate figure specified in the detail specification.

4.8 Voltage proof (for insulated types only)

4.8.1 The thermistors are tested as specified below.

4.8.2 As required by the detail specification one of the test methods given in 4.7.2 shall be
used.

4.8.3 The applied voltage shall be that specified in the applicable safety document. In the
absence of a safety document the applied voltage shall be as follows:
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An alternating voltage with a frequency of 40 Hz to 60 Hz and with a peak value of 1,4 times
the isolation voltage specified in the detail specification, shall be applied for 60 s + 5 s
between all terminations of the thermistor connected together as one pole and the metallic
balls, the metal foil, the V-block, the metal plates, the accessory or the clean water as the
other pole.

The voltage shall be applied gradually at a rate of approximately 100 V/s. The test time may
be reduced to 1 s provided the test voltage is increased by 20 %.

4.8.4 There shall be no breakdown or flashover.

4.9 Resistance/temperature characteristic

and the

4.9.1 he measuring temperature shall be selected from those gi
e in 4.5.2.

resistanice/temperature characteristic shall be measured using the

4.9.2 he resistance/temperature characteristic shall be wi
detail specification.

4.10 Dissipation factor ()

4.10.1 The zero-power resistance shall be m 1 hich is
equivalgnt to 85 °C = 0,1 °C unless otherwise of ‘ etail specification and shall
be recofded.

4.10.2 Unless otherwise prescribed ith wire
termina

Thermig be supported by clips, if pragticable,

accordipg to annex £ \ ntioNs i shall be fully described in thg detalil
specification.

The cligs carryin
least 1|000 times
positioned that

then be enclosed in a chamber having a vqlume at
the thermistors under test. The wires shall be so
75 mm of any other thermistor, or the wall$ of the

chambey.
The air ‘ stationary and shall be at a temperature of 25 °C + 5|°C. The
thermist annegted in the circuit as shown in figure 5.

Variable

stabilized / i 2| Thermi
d.c. current \/> : ermistor
source / < Urh 3| under test
supply i

()
&

ItH

The high impedance voltmeter and the ammeter shall have an accuracy better than 1 %.

Figure 5 — Dissipation factor measuring circuit
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4.10.3 The current Ity shall be adjusted until the ratio Ury/lty is within 5 % of the zero-power
resistance value at Tp. When stable readings have been achieved, the values of Uty and Ity
shall be recorded.

4.10.4 The dissipation factor (d) shall be calculated using the following formula:

o= (UTH X ITH)/(tb - 25) W/°C

where
th is 85 °C, unless otherwise specified in the detail specification;

Uty is measured in volts;

ismeasured-in-amperes
Ity s P

4.10.5 | The dissipation factor shall be within the limits prescribed in ication.
4.11 Thermal time constant by ambient temperature chang

4.11.1 berature
T; follow edras followp:

where
Tp is (2
Ta is (2

Measur

4.11.2 owed to

reach th

4.11.3 efred rapidly to a medium with a temperature |[Tp. The
time it takes for the thern the zero-power resistance at T;j shall be measufed.

The resplting i isxthe al time constant by ambient temperature change.

4.11.4
specifie

1’ constant by ambient temperature change shall be within the limits
pecification.

-+h

The mr\-li..m Hoadin 4 11 92 and A4 11 2 tha +tans
coronToSCUoO T . L L. Z altu . LL.,9, trc tCTit

- peratd f } OW rate)
or liquid (flow rate and viscosity) shall be defined in the detail specification.

NOTE This method is not suitable for miniature thermistors because the change of temperature during transfer
from the first to the second medium can lead to a considerable measuring error.

4.12 Thermal time constant by cooling after self-heating (T¢)

4.12.1 The zero-power resistance shall be measured as prescribed in 4.5 at the
temperatures Tp = (358,15 + 2) K, Ta = (298,15 + 2) K and T; which is calculated as follows:

Ti=Tp—(Tp—Ta) x 0,632
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Measurements shall be recorded.

NOTE Other values for Tg and Tp may be specified in the detail specification.

4.12.2 Unless otherwise prescribed in the detail specification, the thermistor shall be
mounted and enclosed in a chamber as described in 4.10.2. Before insertion in the chamber,
the thermistor shall be connected in the circuit shown in figure 6.

The high impedance voltmeter and the ammeter shall have an accuracy better than 1 %. The
resistance measuring equipment shall have an accuracy of 0,1 % or better.

Varialjle k4

stabiliged U
d.c.cyrrent / TH

sourc

esistance
ring

equipment

IEC 191§02

4.12.3 | The method of\peas

With coptacts A@
60 % to|80 % of th

Throw S
the con
reached.

5 within
ed.

d start the timing when the zero-power resistance meets
hove. Stop timing when the zero-power resistance |at T; is
The ela eew start and stop is the thermal time constant.

4.12.4 |The, therma
specification

time constant shall be within the limits prescribed in the detalil

4.13 Robustness of terminations (not applicable to surface mount thermistors)

a) The appropriate parameter(s) given in the detail specification shall be measured and shall
be recorded.

b) The thermistors shall be subjected to the procedure of tests Ua;, Ub and Uc of IEC 60068-
2-21 as appropriate.

c) Tests Ub and Uc shall not be applied if the detail specification describes the terminations as
rigid.
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4.13.1 Test Ua; — Tensile

Unless otherwise specified in the detail specification, the force to be applied for 10 s shall be:

— for all types of terminations except wire terminations: 20 N;
— for wire terminations: see table 2.

Table 2 — Tensile force

Nominal cross-sectional Corresponding diameter (d) Force with tolerance
area (S) (see note) for circular-section wires of £10 %
mm? mm N

S<0,05 d<0,25
0,05<S<0,1 0,25<d<0,35
0,1<S<0,.2 0,35<d=<0,5 3
0,2<S<0,5 0,5<d<0,8 0 L/
05<S<1,2 08<ds<1,25 2

12<s 1,25 <d C 40

the sum of the cross-sectional areas of the indiv
in the relevant specification. /\

inaigrosy-sectional area is
sion{sh given in\the relevant
specification. For stranded wires, the nominal cross-sectipnal .atea is ned by taking

conductor specified

4.13.2 | Test Ub — Bending (half the

Two consecutive bends sha

4.13.3 | Test Uc —To

Two rotations of °

4.13.4

damage|.

4.13.5

After the
and shall comply W

he requirements prescribed in the detail specification.

D visible

pasured

4.14 Resistance to soldering heat

4.14.1 When prescribed by the relevant specification, the thermistors shall be dried using the

method of 4.3.1.

The thermistors shall be measured as prescribed in the relevant specification.

4.14.2 Unless otherwise stated in the relevant specification, one of the following tests shall

be applied, as prescribed by the relevant specification:

a) for all thermistors except for those of items b) and c) below, apply method 1A of test Th of

IEC 60068-2-20, with:
— temperature of the solder bath: 260 °C £ 5 °C;
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— depth of immersion from the seating plane 20 +8’5mm, using a thermal insulating
screen of 1,5 mm + 0,5 mm thickness;
— immersion time: 5 s or 10 s, as specified in the detail specification;
b) for thermistors not designed for use in printed boards as indicated by the detail specifi-
cation apply
1) method 1B of test Tb of IEC 60068-2-20, with:
— temperature of the solder bath: 350 °C = 10 °C;

— depth of immersion from the component body: 2,0 +%’5 mm;

+4 immersion time: 3,5s + 0,5 s;
or
2) method 2: soldering iron of test Tb of IEC 60068-2-20, wijths
+ temperature of the soldering iron: 350 °C + 10 °C;
4 soldering time: 10 s + 1 s.
The size of the soldering iron and the point/of applica all be specifiefd in the
dletail specification.

c) for g —58 The relevant spedification
shal e resistance to soldering heat test
cong 61760-1).

The per the detail specification, be [not less

than 1 K

4.14.3 X aunt thermistors, the following shall apply

When th

There s

The the

4.14.4 bll meet

the requi

4.15 STIderabiIity

NOTE Not applicable to those terminations which the detail specification describes as not designed for soldering.

The relevant specification shall prescribe whether ageing is to be applied. If accelerated
ageing is required, one of the ageing procedures given in IEC 60068-2-20 or 4 h dry heat test
at 155 °C (other test conditions as in test Ba of IEC 60068-2-2) shall be applied.

Unless otherwise stated in the relevant specification, the test shall be carried out with non-
activated flux.

4.15.1 All thermistors except surface mount thermistors shall be subject to Test Ta of

IEC 60068-2-20 either using the solder bath method (method 1) or the soldering iron method
(method 2) or the solder globule method (method 3) as prescribed by the detail specification.

The detail specification shall define relevant methods, test conditions and requirements.
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4.15.2 Surface mount thermistors shall be tested in accordance with IEC 60068-2-58, 5 to 8
with the following details:

4.15.2.1 Solder bath method

See IEC 60068-2-58, clauses 5 and 6 with the following details, if not otherwise specified in
the detail specification:

The specimen shall be preheated to a temperature of (80 to 140) °C and maintained for 30 s
to 60 s.

Temperature: 235°C x5 °C
Duratiop of immersion: 2s+0,5s

Depth of immersion: 10 mm

Number| of immersions: 1

4.15.2.4 Infrared and forced gas convection soldering

See |IEQ

a) the
b) the
c) the

d) unle
shall be preheated to a temperature
infrgred and forced gas cenveetio

hte
D s in

e) the femperature ofyrefl 5 g i feached
(21§ £ 3) °C and taine

f) tem )erature@'le

4.15.2.3 Recover
The flux
4.15.2.4

See the

The sukface —moun hermistors sha be visua examined —und
approximately 10x magnification. There shall be no signs of damage.

ng and

Both end face and the contact areas shall be covered with a smooth and bright solder coating
with no more than a small amount of scattered imperfections such as pinholes or unwetted or
de-wetted areas. These imperfections shall not be concentrated in one area.

4.16 Rapid change of temperature

4.16.1 The appropriate parameter(s) given in the detail specification shall be measured using
the method specified and shall be recorded.
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4.16.2 The thermistors shall be subjected to the procedure of test Na of IEC 60068-2-14:

— the lower temperature T, shall be the lower category temperature;
— the higher temperature Tg shall be the upper category temperature;
— the number of cycles shall be selected from: 5, 10, 25, 50, 100, 500 and 1 000;

— the medium of the test chamber, if different from air, shall be specified in the detail
specification.

4.16.3 The thermistors shall be visually examined. There shall be no visible damage and the
marking shall be legible.

4.16.4 bd using
the met hall not
exceed

4.16.5 4.7 and
shall be

4.17 Vi

4.17.1 bd using
the met

4.17.2 normal
mountin

4.17.3 equired
in its ude nd they
shall be

4.17.4 6, using
the deg

4.17.5

measur
defined|i
an inter

bration in each direction of movement, an ¢lectrical
Q determine intermittent contact or open or short-cirgpuits as
. Detecting equipment shall be sufficiently sensitive tp detect

4.17.6 |After #he_test\the thermistors shall be visually examined. There shall be ng visible
damage!.

4.17.7 The appropriate parameters given in the relevant detail specification shall be
measured using the method specified. The change in value compared to the initially measured
value shall not exceed the limit specified in the detail specification.

4,18 Bump

4.18.1 The appropriate parameter(s) given in the detail specification shall be measured using
the method specified and shall be recorded.

4.18.2 The thermistors shall be securely mounted by their terminations and/or by their normal
mounting means, as defined in the detail specification.

4.18.3 The thermistors shall be subjected to the procedure of test Eb of IEC 60068-2-29
using the appropriate degree of severity as specified in the detail specification.
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4.18.4 After the test the thermistors shall be visually examined. There shall be no visible
damage.

4.18.5 The appropriate parameters given in the relevant detail specification shall be
measured using the method specified. The change in value compared to the initially measured
value shall not exceed the limit specified in the detail specification.

4.19 Shock

4.19.1 The appropriate parameter(s) given in the detail specification shall be measured using
the method specified and shall be recorded.

4.19.2 Mounting shall be as specified in 4.17.2.

4.19.3 [The thermistors shall be subjected to the procedure of te 68-2-27

using thie appropriate degree of severity as specified in the detail spe

4.19.4 |After the test the thermistors shall be visually exaxine 2XE S visible
damagse.

4.19.5 [The appropriate parameters given in the - pecification dhall be
measur pasured
value st

The ch3 exceed
the limit

4.20 Ffree fall (if specifi

4.20.1 [The appropriaf ghall be
measured using the me

4.20.2 [The ther P-32.
4.20.3 |After the{test 1 g shall be visually examined. There shall be ng visible

damage|.

4.20.4 parameters given in the relevant detail specification ghall be
measuread™using hod specified. The change in value compared to the initially measured
value sk g theé limit specified in the detail specification.

4.21 Thefmal shock (if specified in the detail specification)

4.21.1 The appropriate parameters given in the relevant detail specification shall be
measured using the method specified and recorded.

4.21.2 The thermistors shall be subjected to the procedure of test Nc of IEC 60068-2-14:

— the lower temperature T, shall be the lower category temperature;
— the higher temperature Tg shall be the upper category temperature;

— the duration of immersion t; and transition time t, shall be specified in the detail
specification;

— the number of cycles shall be selected from: 5, 10, 25, 50 and 100;

— the medium of the test bath, if different from water or oil, shall be specified in the detail
specification.
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4.21.3 After the test the thermistors shall be visually examined. There shall be no visible
damage.

4.21.4 The appropriate parameters given in the relevant detail specification shall be
measured using the method specified. The change in value compared to the initially measured
value shall not exceed the limit specified in the detail specification.

4.22 Climatic sequence

In the climatic sequence, an interval of not more than three days is permitted between any of
these tests, except between damp heat, cyclic, first cycle and dry cold. In this case, the cold
test shall follow immediately after the recovery period specified for the damp heat test.

The test and measurements shall be performed in the following order:

4.22.1 | Initial measurements

The thefmistors shall be dried using procedure | of 4.3.1.

The appropriate parameter(s) given in the relevant speeifi gasured uging the

method [specified and shall be recorded.

4.22.2 | Dry heat

The thefmistors shall be subjected to the tes K in or a duration of 16 h.

4.22.3

The thsg /-110 and -/-/04 shall be subjected to
test Db 9

After re

4.22.4

The the c o’the test described in 4.23 for a duration of 2 h.

4.22.5 gquired by the sectional specification)

The the : bjected to test M of IEC 60068-2-13 using the appropriatg degree
of sevellity pres sectional specification.

The test shall be made at any temperature between 15 °C and 35 °C and the duratiogn of the
test shall be 1 h.

4.22.6 Damp heat (cyclic), remaining cycles

The thermistors shall be subjected to test Db of IEC 60068-2-30, for the number of cycles of
24 h as shown in table 3:
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After the

4.22.7

The the
shall be

The appropriate parameter(s) given in the detail specification

method

The ch{
in the d

For insu
not less
voltage

423 Q

4.23.1
the met

4.23.2
of IEC
prescrib
table 1.

4.23.3
IEC 600
the detg

Table 3 — Number of cycles

Categories Number of cycles
—/-/56 5
—/-142 5
—/-/21 1
—/-/10 1
—/-104 0

Final measurements

'mistors shall be visually examined. There shall be no visi
legible.

specified.

nge in value compared with that measurg
btail specification.

The approgriat
hod spe

e degree of severity of the lower category temperature as presq
il specificatiop.

This lower category temperature shall be selected from table 1.

marking

5ing the

pecified

shall be

bd using

test Aa

ed from

st Ad of
ribed in

4.23.4
marking

The thermistors shall be visually examined. There shall be no visible damage
shall be legible.

and the

4.23.5 The appropriate parameter(s) given in the detail specification shall be measured using
the method specified. The change in value compared with that measured in 4.23.1 shall not

exceed

the limit specified in the detail specification.

4.23.6 For insulated types, the insulation resistance shall be measured according to 4.7 and

shall be

not less than that specified in the detail specification.
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4.24 Dry heat (if required by the sectional specification)

4.24.1 The appropriate parameter(s) given in the detail specification shall be measured using
the method specified and shall be recorded.

4.24.2 The thermistors for sensing application shall be subjected to the procedure of test Ba
of IEC 60068-2-2 using the degree of severity of the upper category temperature as
prescribed in the detail specification. This upper category temperature shall be selected from
table 1 and the duration of the test shall be selected from: 2 h, 16 h, 72 h, 96 h, 168 h, 250 h,
500 h and 1 000 h.

4.24.3 The thermistors for other applications shall be subjected to the procedure of test Bc of
IEC 60(068-2-2 using the degree of severity of the upper category tempefaturenas préescribed
in the d el and
the dura 0 h and
1000 h

4.24.4 and the
marking shall be legible.

4.24.5 |The appropriate parameter(s) given in the d bd using
the method specified. The change in value compar hall not
exceed

4.24.6 4.7 and
shall be

4.25 D

4.25.1 bd using
the method specified a

4.25.2 Non-ins@

IEC 600 istor as
given in

4.25.3 in the
relevant to the
maximu Brmistor
during the test:

NOTE Lpwohmic thermistors are not tested.

4.25.4 At the end of this period the thermistors shall be removed from the chamber and shall
then be subjected to recovery according to 4.3.2.

4.25.5 The thermistors shall be visually examined. There shall be no visible damage and the
marking shall be legible.

4.25.6 The appropriate parameter(s) given in the detail specification shall be measured using
the method specified.

The change in value compared with that measured initially shall not exceed that prescribed in
the detail specification.
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4.25.7 For insulated types, the insulation resistance shall be measured according to 4.7 and
shall be not less than that specified in the detail specification. The thermistors shall withstand

the voltage proof test as defined in 4.8 without breakdown or flashover.

4.26 Endurance

4.26.1 Endurance at room temperature with applied continuous maximum current

(Imax.25) (for inrush current limiting thermistors only)

4.26.1.1 The appropriate parameter(s) given in the detail specification shall be measured

using the method specified and shall be recorded.

4.26.1.7 The thermistors shall be subjected 10 an endurance test of 47 da

(T.OP0 h) at

ambienf temperature of between 15 °C and 35 °C. The temperature sh ithin +5 °C
of that gt the beginning of the test.

4.26.1.3 The thermistors shall be connected so that their tg bffective
length gf 20 mm to 25 mm, unless otherwise specified in the re a specifieation.

The thgrmistors shall be so placed that the temperature™ef an

appreciqbly influence the temperature of any other thermisto undue
draught|on the thermistors.

4.26.1.4 The thermistors shall be co in th i ifigure 7.

4.26.1.5

4.26.1.6 ' )\ shall be removed and the thefmistors

allowed

O

IEC 192/02

Figure 7 — T

ndurance at room temperature with I ,ax.»5 evaluating circuit

After intermediate measurements, the thermistors shall be returned to the conditions of test.
The interval between the removal from, and the return to, the conditions of test for any

thermistor shall not exceed 12 h.
4.26.1.7 The thermistors shall then be visually examined.

There shall be no visible damage and the marking shall be legible.

The appropriate parameter(s) given in the detail specification shall be measured using the
method specified. The change compared with the value(s) measured in 4.26.1.1 shall not

exceed the limit specified in the relevant detail specification.
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4.26.2 Endurance at room temperature with applied cyclic maximum current (Imax.25)
(for inrush current limiting thermistors only)

4.26.2.1 The appropriate parameter(s) given in the detail specification shall be measured
using the method specified and shall be recorded.

4.26.2.2 The thermistors shall be subjected to an endurance test of 1 000 cycles at an
ambient temperature of between 15 °C and 35 °C. The temperature shall remain within £ 5 °C
of that at the beginning of the test.

4.26.2.3 The thermistors shall be connected so that their terminations have an effective
length of 20 mm to 25 mm, unless otherwise specified in the relevant detail specification.

The thgrmistors shall be so placed that the temperature of any o e th i hall not
appreciqbly influence the temperature of any other thermistor. undue
draught|on the thermistors.

4.26.2.4 The thermistors shall be connected in the circuit shQwh

4.26.2.9 The current Imax2s shall be adjusted.

4.26.2.94 The power shall be applied |nterm|tte cycles,
unless agtherwise specified in the releva <

The cyd hall end
with the

NOTE This means that each 3 ¢ i 3 - pture and
electrical [power dissipation (P m3

4.26.2.1 After approxin and the
thermis{ors aIIo r

After inf of test.
The int¢ for any
thermist

4.26.2.9 damage
and the

The appropriate parameter(s) given in the detail specification shall then be measured using
the method”specified. The change compared with the value(s) measured in 4.26.2.1 ghall not

exceed the limit specified in the relevant detail specification.

4.26.3 Endurance at 83 and Pmax

4.26.3.1 The appropriate parameter(s) given in the detail specification shall be measured
using the method specified and shall be recorded.

4.26.3.2 The thermistors shall be placed in a test chamber and subjected to the temperature
63 £ 2 °C (see figure 2) for 42 days (1 000 h) and at dissipation Pnax. The thermistors shall be
placed in the chamber in such a manner that their temperatures remain within the specified
limits. The chamber shall meet the requirements of that specified for test Ba of IEC 60068-2-2.
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4.26.3.3 After 168 h and 500 h the thermistors shall be removed from the chamber and
allowed to recover under standard atmospheric conditions of testing for not less than 1 h and
not more than 2 h.

4.26.3.4 The appropriate parameter(s) given in the detail specification shall then be
measured using the method specified. The change compared with the value(s) measured in
4.26.3.1 shall not exceed the limit specified in the relevant detail specification.

4.26.3.5 After intermediate measurements, the thermistors shall be returned to the conditions
of test. The interval between the removal from, and the return to, the conditions of test for any
thermistor shall not exceed 12 h.

4.26.3.4 After 1 000 h + 48 h, the thermistors shall be removed and allowed toNecovér under
standarfl atmospheric conditions for a period of 1 h to 2 h.

4.26.3.1 The thermistors shall be visually examined. There sh
the marking shall be legible.

ge and

4.26.3.4 The appropriate parameter(s) given in the shall {hen be
measured using the method specified. The change compas ithuthe valde(s) meagured in
4.26.3.1 shall not exceed the limit specified in the re

4.26.4

4.26.4.1 easured

using th
4.26.4.2 e upper
categor Fmistors
shall bg thin the
specifie t Ba of
IEC 600

4.26.4.3
allowed
not mor

ber and
1 h and

4.26.4.4
measur
4.26.4.1

parameter(s) given in the detail specification shall fhen be
od specified. The change compared with the value(s) measured in

4.26.4.9 After internfediate measurements, the thermistors shall be returned to the cgnditions
of test. Che interval between the removal from and the return to_the conditions of test for any

thermistor shall not exceed 12 h.

4.26.4.6 After 1 000 h + 48 h, the thermistors shall be removed and allowed to recover under
standard atmospheric conditions for a period of 1 h to 2 h.

4.26.4.7 The thermistors shall be visually examined. There shall be no visible damage and
the marking shall be legible.

4.26.4.8 The appropriate parameter(s) given in the detail specification shall then be
measured using the method specified. The change compared with the value(s) measured in
4.26.4.1 shall not exceed the limit specified in the relevant detail specification.
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4.26.5 Maximum permissible capacitance (for inrush current limiting thermistors only)

4.26.5.1 The appropriate parameter(s) given in the detail specification shall be measured
using the method specified and shall be recorded.

4.26.5.2 According to the instructions given in the detail specification one of the following test
methods shall be used:

Method 1

The capacitor Ct (see test circuit, figure 8) specified in the detail specification, shall be
d|scharged across a series fixed resistor and the thermistor. The charge voltage is chosen so

tha.t the vuuagc: appllcu I.U l.IIC I.IICIIIIIDLUI al LIIU UUUIIIIIIIIU UI umulalgc Ib OUI Z) V

corresppnding to (110/230 V + AU ) x V2.

The capacitor shall be discharged 1 000 times at an ambient tem
and 35 {C. The temperature shall remain within £ 2 °C of that aj/th

Rs=1Q

@ge drop across the NTC

IEC 193/02

MTe.capdcitance test circuit (method 1)

Method| 2

The cap circuit, figure 9) shall be adjusted to the maximum

permiss p shall be 10 times greater than the rated zero{power
resistan otherwise specified in the detail specification. Thelload
voltage 325 V, corresponding to (110/230 V) x J2 , unless othdrwise
specifie

The poV all-be applied intermittently 50 ms — on, unless otherwise specified, and|5 times
the thermal ¢ime tanstant — off as 1 cycle and 1 000 cycles shall be given to the therristor at

an ambient’temperature of between 15 °C and 35 °C.

The phase of power shall be adjusted to 90° or 270°, unless otherwise specified in the
relevant detail specification. The temperature shall remain within +2 °C of the temperature at
the beginning of the test.
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NTC
Thyristor
o e [|®
90 ° or 270 °
CUD . U_ load voltage
Cr capacitor
Rp fixed resistor

IEC 194/02

4.26.5.3 ength of
20 mm {

The thg hall not
appreciably influence the temperature of any other they undue
draught|on the thermistors.

4.26.5.4 After 500 cycles and 1 000 cycles, the lo Fmistors
allowed|to recover according to 4.3.2.

After infermediate measurements, the ist of test.
The intgrval between the removal from S for any
thermisfor shall not exceed 12 h.

4.26.5.9 The thermistor damage

and the|marking shall b

4.26.5.4 The @.
measured using the

4.26.5.1 shall not ex

in the detail specification shall then be
e’change compared with the value(s) measured in
iéd in the relevant detail specification.

4.27 M [Js S thermistors only)

4.27.1 3 § g for surface mount thermistors is shown in figure C.4.

Rvérmistors shall be mounted on a suitable substrate, the me¢thod of
ing will'depend dn the thermistor construction. The substrate material shall normally be
thiek epoxide woven glass fabric laminated printed board (as defined in IEC 6(249-2-4
IEC-EP{GC-CU) or an 0,635 mm alumina substrate and shall not affect the result of pny test
or measurement. The detail specification shall indicate which material is to be used for the
electrical measurements.

The substrate shall have metallized land areas of proper spacing to permit mounting of
surface mount thermistors and shall provide electrical connection to the surface mount
thermistor terminals. The details shall be specified in the detail specification.

If another method of mounting applies, the method should be clearly described in the detail
specification.

4.27.3 When the detail specification specifies wave soldering, a suitable glue, details of
which may be specified in the detail specification, shall be used to fasten the component to
the substrate before soldering is performed.


https://iecnorm.com/api/?name=286ae0d994ebd6f3adc3469b183bb2e0

- 38 — 60539-1 O IEC:2002(E)

Small dots of the glue shall be applied between the conductors of the substrate by means of a
suitable device securing repeatable results.

The surface mount thermistors shall be placed on the dots using tweezers. To ensure that no
glue is applied to the conductors, the surface mount thermistors shall not be moved about.

The substrate with the surface mount thermistors shall be heat-treated in an oven at 100 °C
for 15 min.

The substrate shall be soldered in a wave soldering apparatus. The apparatus shall be
adjusted to have a pre-heating temperature of 80 °C to 130 °C, a solder bath at 260 °C £ 5 °C
and a soldering time of 5s + 0.5 s.

The soldglering operation shall be repeated once more (two cycles in to

The sulistrate shall be cleaned for 3 min in a suitable solvent (s . 5—45).

4.27.4 When the detail specification specifies reflow g llowing mounting

procedyre applies:

a) the golder used in preform or paste form shall eutectic
Sn/Rb solder together with a non-activated :|Test T:
soldering. Alternative solders suc e mount
thermistors whose construction in

b) the $ s of the
test

c) the gubstrate shall then.be placed\in ~ Mita i der, hot
plate, tunnel oven, etg?). Y 215 °C
and [260 °C, until th , but for
not longer than 10 s.

NOTE 1 Flux sfqu bsequent
handling shoul S in test
chambers and duxjr

NOTE 2 The deta

NOTE 3 dapted.

428 S

4.28.1

The sur etmistors shall be mounted as described in IEC 60068-2-21, test|U.

4.28.2 The thermistors shall be subjected to test Ue3d of TEC 60068-2-2Z1 using the tollowing
conditions:

a force of 5 N shall be applied to the surface mount thermistor body progressively, without
shock, and shall be maintained for a period of 10 s + 1 s.

4.28.3 Requirements

The surface mount thermistors shall be visually examined in the mounted state. There shall
be no visible damage.


https://iecnorm.com/api/?name=286ae0d994ebd6f3adc3469b183bb2e0



