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INTERNATIONAL ELECTROTECHNICAL COMMISSION

THERMISTORS -

DIRECTLY HEATED POSITIVE STEP-FUNCTION
TEMPERATURE COEFFICIENT —

Part 1: Generic specification

FOREWORD

1) The IFC (International Electrotechnical Commission) is a worldwide organizatioR for gmprising
all national electrotechnical committees (IEC National Committees). THe “ohjext of promote
internftional co-operation on all questions concerning standardization in fields. To
this ephd and in addition to other activities, the IEC publishes Intefha aration is
entrudted to technical committees; any IEC National Committe€ 'nter te with may
participate in this preparatory work. International, governmentat—a s liaising
with the IEC also participate in this preparation. The IEC coll janization
for Sfandardization (ISO) in accordance with conditions dete the two
organfzations.

2) The f sible, an
intern psentation
from gll interested National Committees.

3) Thed the form
of sta se.

4) In ord ittees undertake to apply IEC International
Standprds transparently tq axi e i in their national and regional standards. Any
divergence between the IEC\Stands dihg national or regional standard shall pe clearly
indicated in the latter.

5) The IEC provides Qo m ndicate its approval and cannot be rendered responsible for any
equipment decl i i :

6) Attentjon is drawn\e’'t ibili Qme of the elements of this International Standard may be the subject
of patg 9 regponsible for identifying any or all such patent rights

Internat hds been prepared IEC technical committee 40: Calpacitors

and res i

This se iti als and replaces the first edition published in 1982 and constitutes a

technica '

The tex

FDIS Report on voting
40/1080/FDIS 40/1096/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.
Annex A forms an integral part of this standard.

Annexes B and C are for information only.

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).
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THERMISTORS —

DIRECTLY HEATED POSITIVE STEP-FUNCTION
TEMPERATURE COEFFICIENT —

Part 1: Generic specification

1 General

1.1 Scope

This Intlernational Standard prescribes terms and methods of test foy
temperdture coefficient thermistors, insulated and non-insulated typ
ferro-electric semi-conductor materials.

It establishes standard terms, inspection procedures and met
specifications for Qualification Approval and for Quality A
componients.

1.2 Neormative references

The foll
constitu

to reV|S|on

dfunction
He from

n detail
ectronic

throkgh reference in this text,
27 of publication, the |editions

and pdrties to
pssibility
hbers of

5 of any

atly state

IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc and guidance: 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

IEC 60068-2-14:1984, Environmental testing — Part 2: Tests — Test N: Change of temperature

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

IEC 60068-2-21:1983, Environmental testing — Part 2: Tests — Test U: Robustness of terminations

and integral mounting devices
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IEC 60068-2-27:1987, Environmental testing — Part 2: Tests — Test Ea and guidance: Shock
IEC 60068-2-29:1987, Environmental testing — Part 2: Tests — Test Eb and guidance: Bump

IEC 60068-2-30:1980, Environmental testing — Part 2: Tests — Test Db and guidance: Damp
heat, cyclic (12 + 12-hour cycle)

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

IEC 60249-2-4:1987, Base materials for printed circuits — Part 2: Specifications — Specification
No. 4: Hpoxide woven glass fabric copper-clad laminated sheet, general pyrpose~grade

IEC 60494:1969, Measurement of the dimensions of a cylindrical com Wi vo axial
terminagions

IEC 604]10:1973, Sampling plans and procedures for inspection X
IEC 60617: Graphical symbols for diagrams

IEC QG 001002-3:1998, Rules of procedure of tem for

Electronic Components (IECQ) — Part 3: Approv.
IEC QC|001003: Guidance documents

ISO 1000:1992, S/ units and recommg
other units

use of their multiples and of certain

2 Tedhnical data

2.1 Upits and s 'II

Units, dfraphical s
from the

nd terminology shall, whenever possible, He taken
following

IEC 600
IEC 600
IEC 606
ISO 100

2.2 Definitions

When further items are required they shall be derived in accordance with the principles of the
documents listed above.

221

type

a 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.
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2.2.2
style
variation within a type having specific nominal dimensions and characteristics

2.2.3

thermistor

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

2.2.4
positive temperature coefficient thermistor
a thermister—the—tesistapnee—af-which— hout the

useful pjart of its characteristic

2.2.5
positive|step-function temperature coefficient thermistor (PTC)

a thermjstor which shows a step-like increase in its resistancé
ture reagches a specific value

bmpera-

A PTC thermistor will show secondary effects which have

2.2.6

zero-power resistance ( Ry)

the value of the resistance of a PTC t§ i a gi etafure, under conditigns such
that the|change in resistance due to thed erati at is negligible with rejspect to

the total error of measurement
NOTE — Any resistance value of a PTC thermistor is-dependenton the value and the mode of the appli¢d voltage
(a.c. or dJc.) and, when an a.c. soyrce is used, qn thenc (see 2.2.8 and 2.2.9).

2.2.7
nominall zero-power resista
the d.c. resista b ' stormegsured at a specified temperature, prefdrable at

25 °C, with a pow ' jhtHat any further decrease in power will result only in
a neglidgible changg exo-pbwer resistance may also be measured using a.c. if
required by the detai

2.2.8

voltage

a secof exhibjting a decreasing resistance with increasing voltage acioss the
thermisforw astiked at a constant body temperature

2.2.9

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

2.2.10

resistance/temperature characteristics

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

NOTE — PTC thermistors may have more than one resistance/temperature characteristic specified.
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2.2.11
current/

the relali

(d.c. an
(see fig
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RNF

Ro

Ros
Rmin.

-

Linear scale

V
T(°C)
IEC 1566/98

Tambiant = constant

hes 1-——f-----m -

Umax. Log u

IEC 1567/98

NOTE 1 — Unayx Will be specified by the manufacturer.

NOTE 2 — The breakdown voltage is the value beyond which the thermistor's voltage handling capability no longer
exhibits its characteristic property.

Figure 2 — Typical current/voltage characteristic for PTC thermistors

voltage
nditions
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2.2.12

nominal functioning temperature (  Tng)

the nominal temperature at the steep part of the resistance temperature characteristic at which
the system controlled by the thermistor, is designed to operate

2.2.13
switching temperature ( Ty)
the temperature at which the step-like function commences

2.2.14

minimum resistance ( Ruin.)
the minimum value of the zero-power resistance/temperature characteristi

igure

2.2.15
resistance at switching temperature ( Ry)
the valug of the zero-power resistance corresponding to the swi

It is defined as Ry, = 2 x Ryin. As an alternative definition /Ry . If this
definition is used, this shall be explicitly stated in the detail

2.2.16

temperdture for minimum resistance (

that temperature at which Ry, occurs

2.2.17

tempergture T,

that temperature, higher thr@r Ty, i ‘ ] cteristic

for which a minimum valu
2.2.18

resistance R, @
the zerp-power r

specifie

T, measured at maximum voltage or a|voltage
fven as a minimum value

NOTE — nade ¥dnder such conditions that any change in resistance due fo internal
generatio _respect to the total error of measurement. The applied voltage and the
character 3 g be given in the detail specification; when applying the maximurh voltage,
the maxinj 2 t not’be exceeded.

2.2.19

average pefficient of resistance at a stated voltage ( aRr)

the rate offesistance with temperature expressed as %/K

It is calcwlatedfrom-theformula:

100 Ry

xIn—

R R

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

The temperatures T, and T, are to be given, if applicable, and the measurement conditions for
R, and R, should be the same, unless otherwise specified in the detail specification.

NOTE - The detail specification may specify the measurement of the temperature coefficient of resistance in a
narrow temperature range where its value is a maximum, together with a suitable test method.
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2.2.20

upper category temperature (UCT)

the maximum ambient temperature for which a thermistor has been designed to operate
continuously at zero power

2.2.21

lower category temperature (LCT)

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

2.2.22
maximupm voltage ( Upmayx.)

the maXimum a.c. or d.c. voltage which may be continuously applied
exceedihg the maximum overload current

the (thermistonl without

2.2.23
operatirjg temperature range at maximum voltage
the range of ambient temperatures at which the thermisto TN | [ y at the
maximu

2.2.24
isolation
the ma
betweer

nditions

2.2.25
maximu
the valu

NOTE - |

2.2.26

residual
the vall
under s
specifie

25 °C)
herwise

2.2.27
tripping
the lowest curre
temperarure (preferab

N will cause the thermistor to trip to a high resistance condition at a $pecified
25 °C) and within a time to be specified in the detail specification

2.2.28

maximum non-tripping current ( lnax. nt)

the maximum current at a specified ambient temperature (preferably 25 °C), which the thermistor
will conduct indefinitely in its low resistance condition

2.2.29

inrush current ( 1;,)

the current occurring during the transient period from the moment of switching to the steady-
state condition

2.2.30
peak inrush current ( li, )
the peak inrush current is the maximum value of current during the transient period (see figure 3)
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2.2.31

minimum peak inrush current (
the lowest specified value of the peak of the inrush current

2.2.32

maximum peak inrush current (

Iin p min.)

Iin p max.)

—-11 -

the maximum specified value of the peak inrush current

fin A

fin p max.

2.2.33
peak-to

figure 4

2.2.34
minimu
the lowsd

2.2.35
maximu
the max

m peak to pea
imum s

lin pp max.
|

fin p min. ~ :

Figure 3 — |, against t at Y

ive and negative pe3

ks (see

Figure 4 —

lin against t at Urms

IEC 1569/98
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2.2.36

peak inrush power ( Pinp)

the peak power (U x I;, ;) measured at the maximum peak value of the current occurring during
the transient period from the moment of switching to the steady-state operating condition
measured under specified conditions of ambient temperature, voltage and circuit

2.2.37

maximum peak inrush power ( Pi, p max.)

the maximum peak power which can occur during the transient period before the thermistor
reaches its steady-state operating condition

2.2.38
maximum power ( Pnax.)
the mayimum power is the power (Umax. X lres) Which can be diss{pate i by the
thermisfor when the maximum voltage is applied under spesified i ambient
temperdture, circuit and thermal dissipation when thermal equiliQrium~

NOTE - If|the power is supplied by an a.c. source then the voltage and current shqQuld bey S. meters.
2.2.39

dissipat|on factor ( 9)

the quofient (in W/K) of the change in power diSsjpation i thermistor and the rfesultant

change [of the body temperature under gpecifi Lm)

2.2.40
thermalfresistance ( Ry)

the quotjent (in K/W) of the t
power dissipated by the th

NOTE - "Dissipation factor"pand "

and the

)

2.2.41
heat capacity ( G

the enelgy (in J) the jricrease its body temperature by 1 K

2.2.42
response ti
a) Res jent temperature change (t)
The | tim required by a thermistor to change its temperature betwgen two

defiped congd when subjected to a change in ambient temperature.

b) Response‘time by’power change (tp)
The Ltime (in cnrnndc) rnqnirnrl h\]/ a thermistor to hh::ngn its temperature betwken two

defined conditions of power input.

2.2.43

thermal time constant

the thermal time constant (ideal) for a thermistor is the product of its heat capacity and its
thermal resistance

a) Thermal time constant by ambient temperature change (7a)
The time required for a thermistor to respond to 63,2 % of an external step change in
ambient temperature.

b) Thermal time constant by cooling (1)

The time required for a thermistor to cool by 63,2 % of its temperature excess, due to
electrical heating, in still air.
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2.2.44

insulated thermistors

thermistors capable of meeting the requirements of the insulation resistance and voltage proof
tests when specified in the test schedule

2.2.45
surface temperature ( Ts)
the temperature under defined conditions at the boundary layer between two media

2.2.46
final surface temperature ( T)
the tem| e—+€ .

o . " ) i shed
2.3 Pleferred values

2.3.1 dlimatic categories

The thefmistors are classified into climatic categories according to thex les given in
the appéndix to IEC 60068-1. The detail specification shall pfescri ppropriate category.

2.3.2 Bump test severities

The test{ severity given in the detail specification

Test Eb[(IEC 60068-2-29)

Acceleration: 400 m/s®
Number of bumps: 4 000 total

Thermidtors shall be mou Il be no

parasiti¢ vibration.

2.3.3 PBhock test.seve

Test seyerities g@'

Test Ea

Pulse s

eparate specimens to be used for each axis (six shocks total per spe¢imen).

NOTE - Tlhexshock and bump tests are normally specified as alternatives.

2.3.4 Vibration severities
Test severities given in the detail specifications shall preferably be selected from the following:

Test Fc (IEC 60068-2-6)

Frequency Total number of
Hz sweep cycles

10to 55 3 x24

10 to 500 3x10

10 to 2 000 3x 8
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2.4 Marking
2.4.1 General

The following shall be clearly marked on the thermistor in the following order of precedence as
space permits:

a) values of the primary characteristics appropriate to the application of the thermistor to be
specified in the detail specification. When these values are coded (including colour coding),
details shall be given in the detail specification or type designation;

b) manufacturer's name and/or trade mark;

c) date|of manufacture;
d) the pumber of the detail specification and style.

The pagkage containing the thermistors shall be clearly marked infoymagjgn listed

above.
Any additional marking shall be so applied that no confusio

2.4.2 [oding

Where doding for the date is used, the megthod shal eletec®m these given in IEC 60062.

3 Qudlity assessment procedures

3.1 General

When these documents i 4§ poses of a full quality assessment system
such ag the IEC Quality Ag Electronic Components (IECQ), compliance
with 3.5]is requi@

When tlese docume ide”such quality assessment systems for purpoges such
as design proving 3 estihg procedures and requirements of 3.5.1 and 3.5.3 b) may
be used 3 S arts of tests shall be applied in the order given in|the test

schedul

e qualified according to the procedures of this sectjon, the
e approval of his organisation in accordance with the provisions of

Before
manufa¢
IEC QC

The meltthad for the approval of thermistors of assessed quality given in 3 5 is qualification
approval according to the provisions of clause 3 of IEC QC 001002-3.

3.1.1 Applicability of qualification approval

Qualification approval is appropriate for a standard range of thermistors manufactured to
similar design and production processes and conforming to a published detail specification.

The programme of tests defined in the detail specification for the appropriate assessment and
performance levels applies directly to the subfamily of thermistors to be qualified, as prescribed
in 3.5 and the relevant blank detail specification.
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3.2 Primary stage of manufacture

The primary stage of manufacture is defined as the initial mixing process of the ingredients.

3.3 Subcontracting

If subcontracting of the primary stage of manufacture and/or subsequent stages is employed it

shall be in accordance with 4.2.2 of IEC QC 001002-3.

The blank detail specification may restrict subcontracting in accordance with 4.2.2.2 of

I[EC QC 001002-3.

3.4 Sllructurally similar components

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

— they|
materials, processes and methods;

— the sample taken shall be determined from the totg

— strugturally similar devices should preferably be incl

9’0n lots

design,

but the

detajls of all claims to structural similarity sha pval test
reports.
3.4.1 Hor electrical tests, devices having th < characteristics may be grouped
provided that the element determinipg the istics is similar for all the |devices
concernjed.
3.4.2 HKor environmental 's| iCe e same encapsulation, basic |internal

structurg and finishing processes mé@

3.4.3 FKor visua
on the § ¢

This grd

; devices may be grouped if they have be¢n made
e dimensions, encapsulation and external finjsh.

Obustness of terminations and soldering tests where it is

conveni R different internal structures.

3.4.4 H ' s, thermistors may be grouped if they have been made on trr[e same
product i Sy e.same design and differing only in electrical characteristics. If it can be
shown ¢ om the group is more heavily stressed than the others then testg on this

type maly be.acceptegiior the remaining members of the group.

3.5 Qualification approval procedures
3.5.1 Eligibility for qualification approval

The manufacturer shall comply with 3.1.1 of IEC QC 001002-3.

3.5.2 Application for qualification approval

The manufacturer shall comply with 3.1.3 of IEC QC 001002-3.
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3.5.3 Test procedure for qualification approval
One of the two following procedures shall be followed:

a) The manufacturer shall produce test evidence of conformance to the specification
requirements on three inspection lots for lot-by-lot inspection taken in as short a time as
possible and one lot for periodic inspection. No major changes in the manufacturing
process shall be made in the period during which the inspection lots are taken.

Samples shall be taken from the lots in accordance with IEC 60410 (see annex A). Normal
inspection shall be used, but when the sample size would give acceptance on zero non-

confprmances, additional specimens shall be taken to meet the sampfe si2ze requirements
to give acceptance on one non-conforming item.
b) The[manufacturer shall produce test evidence to show confor $fication
requirements on one of the fixed sample size test schedules give
The| specimens taken to form the sample shall be current
production or as agreed with the National Supervising Id
For the ons and
requirer
354
The fixd ropriate
to the iptended application of the thermiste i provide
informa ) 5 of test
and the hk detail
specific
Tests
The cor roval of
thermisfors covergd\l S d out in
the orde
The wh he other
groups.
Non-cor groups.
"One ngn-eonformimg/item" is counted when a thermistor has not satisfied the whole ¢r a part
of the tgstsvof a group.

The approval is granted when the number of non-conformances does not exceed the specified
number of permissible non-conforming items for each group or subgroup and the total number
of permissible non-conformances.

The following list applies to each test schedule developed in tables 1 to 4:

1 Clause number references are to clauses in this specification.

2 a) Where the test schedule of a blank detail specification omits a test, that test may be
omitted from the corresponding fixed sample size schedule in this specification.
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b) Where additional tests are specified in a detail specification, that test shall be included
in the corresponding fixed sample size schedule, either by its addition to an existing
group or, by the addition of another group. In the former case there shall be no change
in the number of specimens to be tested or in the acceptance criteria. In the latter case
the number of specimens to be tested and the acceptance criteria shall be comparable
to those already specified.

3 Inthese tables:
n is the sample size
c is the acceptance criterion (permitted number of non-conforming items)
D indicates a destructive test

ND[ indicates a non-destruciive test.

red (s thét berature
erare iired, in

4 Thdg temperature at which the zero-power resistance shall be mea
specified in the detail specification. This temperature shall be
the|test schedule.

6 Theg additional specimens are to permit substitugion f¢ 3 attri b to the
manufacturer. The specimens may be used to repl g \i i s which
occur as a result of a test in a group which | \Vhere a

o0 which

specimen is used for this purpose, | shaII be
N\

the| non-conforming item had &

remaining tests in the group.

vith the

7 The Lised for
any

8 10 samples from group S , i 0 power
res|stance of the [sa C c ) , i i D power
res|stance of the

9 Thg solderin 3 hall only
be gpplied wheg® ing.

10 Where t i S 8 ated to be suitable for printed wiring applicatigns, the
app i 3 IEC 60068 shall apply.

11 They N 3 mounted by their normal means.

12 Thd est and the shock test are to be alternatives. The test selected in the detail
specificat Ny

13 The detail specification shall specify which of the endurance tests in groups 5, 6 and 7 for
table 1 or table 4, in groups 5 and 6 for table 2 or groups 4 and 5 for table 3, respectively,
are appropriate to the construction and application of the thermistor.
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Table 1 — Fixed sample size test schedule for qualification approval of thermistors

for current limitation,

assessment level EZ

Group Test Subclause of D Number of Permissible number
No. (see list item 5) this standard or specimens of non-conforming
ND items
n c
0 Visual examination 4.4.1 ND 80 +5 0
Marking 4.4.2 (see list item 6)
DImMensions (gauging)
Zero-power resistance R,
Voltage proof
1 Temperature coefficient of 0
resistance (if specified)
A I T T T T
| 1A|]| Tripping current and tripping time
| Residual current
T | e e
| 1B || Non-tripping current
|
-4 ]
Soldering — Solderability
(see list items 9 and 10)
T
| 2A|| Soldering — Resistance to soldering
| heat (see list items 9 and 10)
;_ Robustness of terminations
| 2B|| Rapid change of temperature
I Vibration
L Bump or shock (seeist it
2 Climatic sequenge 10 0
3 Thermal constant bysousling 10 0
(if speci d)
4 Dimensions (detal 10 0
Dissipatio f ctar at N¥pax. 4.10
(if specifi
5 End rance.@a\roogitemper 4.23.1 D 10 0
ycI g)(seeMisthitem 1
6 tegory 4.23.2 D 10 0
te era e e ist/item 13)
7 Endura\ne\atar;}x. operating 4.23.3 D 10 0
temperature max. voltage
(See list item 13)
8 Damp heat, steady state 4.22 D 10 0
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Table 2 — Fixed sample size test schedule for qualification approval of thermistors
for use as heating elements, assessment level EZ

Group

Test
(see list item 5)

Subclause of
this standard

D
or
ND

Number of
specimens

n

Permissible
number of non-
conforming items

Cc

Visual examination
Marking

Dimensions (gauging)
Zero-power resistance R,
Voltage proof

4.4.1
4.4.2
4.4.3

4.8

ND

70 +5
(see list item 6)

0

Temperature coefficient of
resistance (if specified)
Final surface temperature
(if specified)

Maximum inrush power (if specified)
Residual current (if specified)
Soldering — Solderability

(see list items 9 and 10)

4.6

10

(see lispAt 7Q

A

Soldering — Resistance to soldering
heat (see list items 9 and 10)
Robustness of terminations

Rapid change of temperature
Vibration (if specified, not for non-
insulated types)

Bump or shock (see list item 12)

Climatic sequence

Thermal time constant by cooling

(if specified) T~

t Umax. (if

Dimensions (detail)

Dissipation factgr
specified)

Endura eat oo tempefatu
(cyclmg 3)

Endurance era ng
temperatdre a ax. olta
(see I/s\te

10

Da heMad state )

4.22

10
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Table 3 — Fixed sample size test schedule for qualification approval of thermistors
for inrush current application, assessment level EZ

Group Test Subclause of D Number of Permissible number
No. (see list item 5) this standard or specimens of non-conforming
ND items
n c
0 Visual examination 4.4.1 ND 60 +5 0
Marking 4.4.2 (see list item 6)
Dimensions (gauging) 4.4.3
ZCIU'pUVVCI chibtall\lc Rn 45
Voltage proof 4.8 (
N
1 Inrush current 4.28 D 0
Residual current 4.26 (seedist\t 7)
Soldering — Solderability (see list |4.16.1
items 9 and 10) /\
T . . .
| 2A ||Soldering — Resistance to soldering |4.16.2 \/
| heat (see list items 9 and 10)
i_ Robustness of terminations 4.15
| 2B ||Rapid change of temperature 4.17
| Vibration 4.18
L Bump or shock (see list item 12) 4.19 or 4.20 .
2 Climatic sequence 43\ D {j 10 0
3 Dimensions (detall) (see list item 7) 4.4 QEK / 10 0
4 Endurance at room temperature .23.1 D 10 0
(cycling) (see list item 13) N\
5 Endurance at max. ggerating \ 3.& D 10 0
temperature and max volt
(see list item 13)[\ ~
6 Damp heat, steaby}lm’é\ \\ X%Z D 10 0
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Table 4 — Fixed sample size test schedule for qualification approval of thermistors
for sensing application, assessment level EZ

Group Test Subclause of D Number of Permissible number
No. (see list item 5) this standard or specimens of non-conforming
ND items
n c
0 Visual examination 4.4.1 ND 80 +5 0
Marking 4.4.2 (see list item 6)
Dimensions (gauging) 4.4.3
Zero-power resistance R, 4.5
M oltaage-proof 4.8
3 Lad /
Temperature coefficient of 4.6 0
resistance (if specified)
Zero-power resistance Rr 4.5
(if specified)
1 Functioning resistance Ryr and
TnE
Residual current (if specified) 4.26
Soldering — Solderability (see list| 4.16.1
items 9 and 10)
T
| 2A|| Soldering — Resistance to 4.16.2
| soldering heat (see list items 9
| and 10)
i_ Robustness of terminations
| 2B || Rapid change of temperature
| Vibration (if specified, not for
I non-insulated types)
: Bump or shock (see list item 12)
2 Climatic sequence 0
3 Response time (if sp ND 10 0
ambient temperatwe c
or
Respons e power
4 DlmenS|ons( eta \\/\\Kl/> ND 10 0
Dissipatio or atNJmax® .10
(if specifitd)
5 Enduta per ture |4.23.1 D 10 0
(cychng) (s st em
6 ance upper ategory 4.23.2 D 10 0
\t‘em)er re (seelist ftem 13)
7 Endurance at max. operating 4.23.3 D 10 0
temperatu max. voltage
(s€e list item 13)
8 Damp heat, steady state 4.22 D 10 0
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3.5.5 Granting of qualification approval

1998(E)

Qualification approval shall be granted when the procedures in accordance with 3.1.4 of

IEC QC

3.5.6

001002-3 have been completed satisfactorily.

Maintenance of qualification approval

Qualification approval shall be maintained by regular demonstration of compliance with the
requirements for Quality Conformance (see 3.5.7).

3.5.7

3.5.7.1

the test

Samplin

If require

An inspé
extremsg
period.

Styles h
produce
a test fo
resistan¢
granted

Inspectd

The sar
period.

3.5.7.2

The as$

tables 5

Juallty contormance nspection

ee for which qualification approval h

en in the blank detail specification shall be in accordar

Fescribe

grouping,

of those
Epection

sistance

Anges of
as been

shall be inspe is approved by the National Supervising
rate (NSI),
nple for g; » collected over the last 13 weeks of the in

pection

ce with
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Table 5 — Quality conformance inspection for lot-by-lot inspection

Inspection Assessment level
subgroup ¥ E7
i nd cD

AO 100 % 2

Al S-4 ® 0

A2 S-3 3> 0

B1 S-2 3 0

B2 S-2 S 0

NOTE 1|- IL is the inspection level

n is the sample size
c is the permissible number of non-conforming items

NOTE 2|- 100 % testing shall be followed by re-inspection by sampling in orde ity level
by non-donforming items per million (ppm). The sampling level shall be estagblished b For the
calculatipon of ppm values any parametric failure shall be counted as a ngn-ca or more
non-conforming items occur in a sample, this lot shall be rejected
NOTE 3|- Number to be tested: Sample size as directly alloted to the code lette tabte IIA of IEIC 60410
(Single $ampling plan for normal inspection).
NOTE 4|- The content of the inspection subgroups is des rlbe ge relevant blank detail
specificgtion.
Table 6 — Quality confmwestmg
Inshection A essm tIeveI
suljgroup ? < ( \R )
N S —
NN o W ) :
C1A \b( w 0
C1B < 6 5 0
C1 6 0 0
c2 < 10 0
C3 10 0
C x 6 10 0
\ 10 0
D1 12 10 0
D2 12 10 0
NOTE 1|-\p”is the periodicity in months

n is the sample size
c is the permissible number of non-conforming items

NOTE 2 — The content of the inspection subgroups is described in clause 2 of the relevant blank detail
specification.
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3.6 Rework and repair

3.6.1

Rework

1998(E)

Rework, as defined in 4.1.4 of IEC QC 001002-3, shall not be carried out if prohibited by the
relevant specification. The relevant specification shall state if there is a restriction on the

number

of occasions that rework may take place on a specific component.

All rework shall be carried out prior to the formation of the inspection lot offered for inspection
to the requirements of the detail specification.

Such re
manufa
represe

3.6.2

Thermigtors which have been repaired as defined in IEC
under the IECQ system.

work procedures shall be fully described in the relevant docume
cturer and shall be carried out under the direct control of the
ntative (DMR). Rework shall not be subcontracted.

Repair

eleased

1002-3,
carried

S

sfied for

3.7 Release for delivery

Thermis

after the

out.

3.7.1 Release for delivery,

When the conditions oNEC a

all group B tests, the e s B i 0 release components before the completion
of such

3.8 C

When ¢
specific

39 D

Thermis

specific

tests. Q

in the rglevant specification.

htion) following the release of the lot shall, before delivery, be re-examined as S

relevant
pecified

The re-examination procedure adopted by the manufacturer's DMR shall be approved by
the NSI.

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

3.10 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.
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3.11 Manufacture outside the geographical limits of IECQ NSIs

A manufacturer may have his approval extended to cover part or complete manufacture of
thermistors in a factory of his company located in a country which does not have a NSI for the
technical area concerned, whether this country is a IECQ member country or not, provided that
the requirements of 2.5.1.3 of IEC QC 001002-3 are met.

3.12 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 cannpgt—be—assumetc TatarTy—unspec tfret—paramete f 7 DM one

compon s to be
controlle

The additi i b plans
and inspection levels specified.

4 Tedqt and measurement procedures

4.1 General

The blapk detail specification shall ingh v > y s are to
be mad¢ before and after each test ors i i ey shall
be madge. The stages of each test shalkbe i Qut inthe”order written. The measuring
conditiops shall be the same for initial ahd final

If natiopal specifications withi i new system include methods other than
those sm . a

ute’ limits. The principle to take measprement
C QC 001002-3, annex C).

The limjts given in all

uncertainty into afou

4.2 Standard cond
421

Unless i ' A ts shall be carried out under standard atmospheric cdnditions
for testi i '

— relafive humidi 5 % to 75 %;
— air pressure 86 kPa to 106 kPa.

All tests requiring a close control of temperature shall be made with the thermistor immersed in
a well-stirred non-conducting, non-corrosive, non-reducing medium maintained at the test
temperature. The thermistors shall attain thermal equilibrium before results are recorded.

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

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

The tests shall be carried out in the prescribed order.
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4.2.2 Error of measurement

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

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.

Procedyre |

For (24|£ 4) h in an oven at a temperature of (55 + 2) °C and relative h{ ing 20 %.

Proceddyre Il

For (36 £ 4) h in an oven at (100 = 5) °C.

The thefmistor shall then be allowed to cool in a des such as
activatef alumina or silica gel, and shall be kept ( we of removal from the oven
to the beginning of the specified tests,

4.3.2 Recovery

Where nditions

for testipg for 1 hto 2 h.

4.4 Visual examinatig

4.4.1 Visual e@

The condition, wg
examingtion.

shall be satisfactory as determined by visual

4.4.2

Marking determined by visual examination.

4.4.3

irg—shall be

checked and shall comply with the values prescribed in the detail specification.
When applicable, measurements shall be made in accordance with IEC 60294 and IEC 60717.

4.4.4 Dimensions (detail)

All dimensions prescribed in the detail specification shall be checked and shall comply with the
values prescribed.
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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 polytetrafluoroethylene (PTFE) or equivalent insulating material.

The thermistors shall then be immersed in a non-corrosive and non-reducing medium the
temperature of which shall be controlled in accordance with the relevant test method.

All meafurements shall be made without self-heating of the devices (zerg-po

condition). If

the voltage produces self-heating of the device, a pulsating voltage sh NThe value
and the|characteristics of the pulsating voltage shall be specified in the on.
The megasuring method shall be such that:
1) For femperatures lower than or equal to Trmin,
a) fpr absolute resistance measurement, the error doe S o of the repistance
tplerance;
b) fpr measurements of variation of resista 2 G ot exceed 10 % of the
gpecified maximum change of resistance
2) For
a) f
i exceed
i b AR (%)
b) f
i 10 % of
i b aRr (%)
Where e detail
specific
NOTE - (gr is thetav mperature coefficient.
4.5.3 The.zero-power resistance shall be within the limits given in the detail specificat|on.

4.6 Temperature coefficient of resistance

4.6.1 Calculate the temperature coefficient at a specified voltage using resistance values R,
and R, measured at any pair of temperatures to be specified in the detail specification and

using the formula specified in 2.2.19.

4.6.2 The temperature coefficient of resistance shall be within the specified tolerance.
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4.7 Insulation resistance (for insulated types only)
4.7.1 The insulation resistance of the protective coating shall be measured.

4.7.2 According to the instructions given in the detail specification one of the following test
methods is used:

Method 1

a) The non-insulated parts of the thermistor shall be wrapped in a good insulating material.

The i i i 6 EY fameter, so
that jonly the insulated part is immersed. (The metal of the balls sh it does
not develop a resistive surface.)
An dlectrode is placed in the metallic balls.
b) The|thermistor shall be placed in a saline solution, so part is
immersed.
The [solution shall be of the same concentration as for tf 6006842-11).
An dlectrode is immersed in the solution.
Method |2
A metallfoil shall be wrapped closely ars
For thoge types not having axial termina S - between
the edg the foil
shall be|wrapped round theA sfa storprotruding by at least 5 mm fr¢m each
end, prgvided that the mirimur ‘ ‘ can be

maintaiped. The ends ¢

Method

The the ough of a 90° metallic V-block of such size [that the
thermis the extremities of the block.

The clamping all k h as to maintain adequate contact between the thermistor and
the block.

The thefm| pe posjtioned in the V-block in accordance with the following:

- for istors: the thermistor shall be positioned in the block so fhat the
tern]i(nation furt t from the axis of the thermistor is nearest to one of the facep of the
block;

— for rectangular thermistors: the thermistor shall be positioned in the block so that the
termination nearest to the edge of the thermistor is nearest to one of the faces of the block;

— for cylindrical and rectangular thermistors with axial leads: any out-of-centre positioning of
the point of emergence of the terminations from the body shall be ignored.

4.7.3 The insulation resistance shall be measured with a direct voltage of 100 V + 15 V
between both terminations of the thermistor connected together as one pole and the metallic
balls, metal foil or V-block as the other pole.

The voltage shall be applied for 1 min, or for such shorter time as is necessary to obtain a
stable reading, the insulation resistance being read at the end of that period.


https://iecnorm.com/api/?name=6c676c4960e07bea11e9c46b33d279f5

60738-1 © IEC:1998(E) ~ 29—

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

4.8 Voltage proof (for insulated types only)

4.8.1 The thermistors shall be 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:

An alten
the isold
all term
metal fo

The volt
reduced

4.8.4

49 R

49.1
below.

4.9.2
4.5 but

4.9.3
detail sq

4,10 D

4.10.1 7
unless ¢

4.10.2 ]
distancg

The resistance/temperature ch

il or the V-block as the other pole.

age shall be applied gradually at a rate of approxi
to 1 s provided the test voltage is increased byAC

psistance/temperature charactey

from/the body given in the detail specification.

4 times

ition voltage specified in the detail specification, shall be apphex hetween

alls, the

may be

pscribed

cified in

The resi S ) istic shall be within the limits specified in the
ecification:

voltage

at the

If possible, preferential lengths shall be chosen in the series 1 mm, 2 mm, 5 mm and decimal
multiples.

Thermistors with other than wire terminations shall be mounted and connected as described in
the detail specification.

The clips carrying the thermistors shall then be enclosed in a chamber having a volume at least
1 000 times as great as that of the thermistors under test. The wires shall be so positioned that
no thermistor is within 75 mm of any other thermistor, or the walls of the chamber.

The air in the chamber shall be stationary and shall be at a temperature of (25 £+ 0,5) °C. The
thermistors shall be connected in the circuit shown below.
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4.10.3 Unax. as specified in the detail specification shall be applied gradually ensuring that I,
is not exceeded (see figure 5).

After stabilization at maximum voltage (Unax), the current through the thermistor shall be
measured and noted. For a.c. current both the peak value and the r.m.s. value of the current
shall be noted.

4.10.4 The thermistors shall be immersed in the medium as defined in 4.2 and the maximum
d.c. or a.c. peak voltage shall be applied under zero-power conditions (pulses).

The temperature of the medium shall be increased until the d.c. current he a.c\peal current
reaches| the same value as registered under the previous conditions.

The temperature (°C) reached shall be noted (Ts)

A
Variable Ur Thermistor
supply H under test
+
IEC 1570/98
4.10.5 The dissip be calculated using the following formula:

For d.c. <
T - 25
For a.c. &= Jrms * lims
T, - 25

4.11 Response time by ambient temperature change (  t,)

4.11.1 The resistances R; and R, of the thermistor at temperatures T; and T, shall be
recorded using the method specified in the detail specification.

4.11.2 The thermistor shall be immersed in the medium as defined in 4.2 and as specified in
the detail specification, with a temperature Ty, until it has reached thermal equilibrium.
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4.11.3 The thermistor shall then be immersed in the medium as defined in 4.2, as specified
in the detail specification, with a temperature Tz (Ts > T,, T3 shall be specified in the detail
specification). The transfer-time from state 1 to state 2 shall not exceed 2 s.

T A

T3

and the
ta (see

4.11.4 | The time elapsing between the moment of j
momeni when the resistance value of the thermi
figure 6).

4.11.5

4.12 R
4.12.1

Thermig ce from

the bod

If possible, preferen angt ] decimal
multiplep.

ribed in

Thermig

When the te points,

4.12.2

— The thermistors shall be enclosed in a chamber such that the temperature of other
thermistors and the proximity of the walls will not materially affect the results of the test.

— The temperature of the chamber is adjusted to the value given for this test in the detail
specification and the air allowed to become stationary.

— The thermistors are each connected to separate constant current supplies preset to the
value given for this test in the detail specification and with voltage limiting at 50 % of Upax..

— The response time shall be measured when the current reaches half of its preset value, or
at the moment as stated in the detail specification.

4.12.3 The response time shall be within the limits given in the detail specification.
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4.13 Thermal time constant by ambient temperature change ( T.)

The method described in 4.11 shall be applied. The thermal time constant by ambient temperature
change is, by definition, equal to 63,2 % of the response time by ambient temperature change (t,)

measured in 4.11.

4.14 Thermal time constant by cooling ( 1.)

4.14.1 Mounting

Thermistors with wire terminations shall be gripped and connected by clips at the distance from

the body given in the detail specification.

If possibble, preferential lengths shall be chosen in the series 1 mm, decimal
multiplep.

Thermigtors with other than wire terminations shall be moun ribed in
the detdil specification.

When the terminations are insulated, measureme points,
irrespedtive of their lengths.

4.14.2 [rest

The the h a test
chambe| QS in such
a way t " thermistors or from the wall of the
enclosufe.

Before |ntroduction in [th hown in

figure 7

Resistance
measuring
device

A IEC 1572/98

Figure 7 — Circuit for measurement of thermal time constant by cooling

The high impedance voltmeter and the ammeter shall measure to an accuracy of 1 %. The

resistance measuring equipment shall measure to an accuracy of 0,1 % or less.

Depending on the cases determined below, method A or method B shall be used:
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Method A
Applicable when (T; — Tp,) > 0,632 (T3 — To)

Initial measurements: — RT3 and RT2 with T, = T3 — 0,632 (Tz — Ty).

With the contacts AA closed, the voltage is so adjusted that the power dissipated in the
thermistor raises its temperature to a value slightly above T3 (calculated as in 4.10), and the
indications of the instruments are stable.

The applied power may then, for example, be calculated as follows:

P=O=xt=t 1Tz —=To) X O

where {Jis the value calculated according to 4.10.

The thermistor is then switched to contact position BB, and measurement
as the r¢gsistance value has returned to Ry, and the resistance meas

Time mleasurement shall be stopped when the resistancé

value of| Ry, .

The elapsed time is noted. In this case, it represents

Method|B

ApplicakEe when T3 — T, £ 0,632 (Ts — Ty

Initial m

With thp contacts AAnmade, tk Y A in the
thermisfor raises its of the
instruments are @e.

The applied poweirhz

where Ji

The the started
as soon bment is

in balan

Time mgasurement is stopped when the resistance measuring equipment indicates a jalue of
R,. The efapsed time (1) 1S noted, and the thermal time constant is then calcutated as jollows:

. =t/In[(Ts = To) / (Tp — To)]

For thermistors with low time constants, automatic switching should be provided between both
resistance measurements, as well as for measuring the time interval between both equilibria.

The power applied to the thermistor via the resistance measuring equipment shall be
sufficiently low to enable the zero-power resistance of the thermistor to be measured.

4.14.3 The thermal time constant shall correspond to the value given in the detail
specification, taking into account the tolerance.
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4.15 Robustness of terminations
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.

4.15.1 Test Ua; — Tensile

Unless ptherwise prescribed in the detail specification, the force applied for 10 s shali’h)

@

- for all types of terminations except wire terminations: 20 N;

- for wjre terminations: see table 7.

Table 7 — Tensile force
SN

Nominal cross-sectional Corresponding reewi
area (S) (see note) tokerance
of $10 %
mm? N
S< 0,05 1
0,06 <S<0,1 2,5
0,1<S<0,2 5
10
20
40
wixes, siips or pins: the nominal cross-sectional
from the nominal dimension(s) given in
Fonstranded wires, the nominal cross-sectional
sum of the cross-sectional areas of the
ctor specified in the relevant specification.

4.15.2 i (half of the samples) (not applicable to thermistors encapsulated
in glass|ori
Two co iye_bengs shall be applied (method 1).

4.15.3 | Test Uc — Torsion (remaining samples)

Two rotations of 180° shall be applied (severity 2).

4.15.4  Visual examination

After each of these tests the thermistors shall be visually examined. There shall be no visible damage.
4.15.5 Final measurements and requirements

After the test the appropriate parameter(s) given in the detail specification shall be measured
and shall comply with the requirements prescribed in the detail specification.
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4.16 S

4.16.1

oldering

Solderability

The thermistors shall be subjected to one of the procedures for solderability of Test T of
IEC 60068-2-20. The relevant detail specification shall prescribe which method is preferred and
shall give the additional information as required in [IEC 60068-2-20.

The the

4.16.2

The the

The appropriate parameter(s) given in the detail specification sha

method

The the
Test Tb

The the

After re
shall be
shall no

4.17 R

rmistors shall be visually examined. Immersed parts shall be correctly tinned.

Resistance to soldering heat

mistors shall be dried according to 4.3.

specified and shall be recorded.

This tegt is only applicab

categor

The appropriate

method

The the

of expos

The the

After re

shall bg¢ measured

measur

4.18 V

specified .a d

covery—accordiug to 4.3.2 the appropriate parameter(s) given in the detail speqg
sSing the method specified. The change in value compared v

5ing the

ification

initially

d lower

5ing the

he time

ification
ith that

bd initially shall not exceed the limit specified in the detail specification.

ibration

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

method

specified and shall be recorded.

The thermistors shall be securely mounted by their terminations and/or by their normal

mountin

g means, as defined in the detail specification.

The design of the thermistor may be such that special mounting fixtures are required in its use.
In this case the detail specification shall describe the mounting fixtures and they shall be used
in the performance of the vibration, bump and shock tests.


https://iecnorm.com/api/?name=6c676c4960e07bea11e9c46b33d279f5

~ 36— 60738-1 © IEC:1998(E)

The thermistors shall be subjected to the procedure of Test FC of IEC 60068-2-6, using the
degree of severity given in the detail specification.

When specified in the detail specification, during the last 30 min of the vibration test an
electrical measurement shall be made in each direction of movement to check intermittent
contacts or open or short-circuits.

The method of measurement shall be prescribed in the detail specification.

The duration of the measurement shall be the time needed for one sweep of the frequency
range from one frequency extreme to the other.

After thl test the thermistors shall be visually examined. There shall be niowisihle ma|ge.

ﬁng the
exceed

The appropriate parameter(s) given in the detail specification
method [specified. The change in value compared with that meg
the limit| specified in the detail specification.

4.19 Bpmp

The appropriate parameter(s) given in the detail specffigati £ measured using the
method

Mountin

The the st Eb of IEC 60068-2-29 uping the
appropr|ate degree of seve . Al

After the test the thermjis S ned. There shall be no visible damage.
The appropriat 5ing the
method [specified. 2 exceed

the limitl specified ip

420 S

The appyOptiate paramet 5ing the

The thermistors sha J P sing the
appropriate degree of severity as specified in the detail specification.

After the test the thermistors shall be visually examined. There shall be no visible damage.

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
the limit specified in the detail specification.
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4.21 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:

4.21.1 Initial measurements

The thermistors shall be dried using procedure | of 4.3.1.

The aml)ropriate parameter(s) given in the detail specification shall
method [specified and shall be recorded.

4.21.2 Pry heat

The thefmistors shall be subjected to the procedure of Tes
of 16 h,|using the appropriate degree of severity.

4.21.3 pamp heat (cyclic), first cycle

The the
IEC 60068-2-30 for one cycle of 24 h.

After re
4.21.4 [Cold

The thefmistors shall b
of 2 h, ysing the a:gro
4.21.5 Low air pr e
The the)
appropr

The tes

4.21.6 yclic), remaining cycles

The the
following number of cycles:

Table 8 — Number of cycles per climatic category

Categories Number of cycles
-/-156 5
-/-121 1
-/-/110 1
-/-104 0

After the test the thermistors shall be subjected to recovery according to 4.3.2.

5ing  the

duration

5t Db of

duration

5ing the

n of the

for the
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4.21.7 Final measurements

The thermistors shall 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 in value compared with that measured initially shall not exceed
the limit specified in the detail specification.

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
VOItage roaoftoct ne Anfinad |n A Q vynthout heanledAvan Ay fl—u-hnucr

TOUTtCoT oo OCT T iC U T O it oot oTrcotcoovv T o ot oTTo

4.22 Dpmp heat, steady state

P

The appropriate parameter(s) given in the detail specification sha fing the
method [specified and shall be recorded.

Non-insplated thermistors shall be subjected to the proced 068-2-3
using thle appropriate severity.

For insylated types the same procedure shall b apRli I ified i Nt detail
specification a d.c. voltage of 1/20 of tHe i ing to the
maximupm dissipation may be applied t

At the ¢ then be
subjectq

The thefmistors shall be vis ineds N isi marking
shall bellegible.

The appropriate 5ing  the
method [specified.

The chg ribed in
the detdil sp

For insy shall be
not lesq an P ified in the detail specification. The thermistors shall withstand the

voltage

4.23 Endufance

4.23.1 Endurance at room temperature (cycling)

Preconditioning, if required, shall be carried out by subjecting the thermistors to three
successive applications of a voltage sufficient to heat them above the switching temperature.
The value of the voltage and the durations of application and removal of the voltage, shall be
specified in the detail specification.

The appropriate parameter(s) as given in the blank detail specification shall be measured using
the method specified and shall be recorded.
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The thermistors shall be subjected to an endurance test under standard atmospheric conditions
of testing (IEC 60068-1). The number of cycles shall be specified in the detail specification and
shall preferably be selected from the following:

10 cycles

100 cycles

1 000 cycles

10 000 cycles
100 000 cycles

Thermis

length of 20 mm to 25 mm unless otherwise specified in the detail specifj

Thermis
from the

Other tphermistors shall be mounted by their normal
specification.

The thsg

apprecigbly influence the temperature of any othe
on the thermistor.

- o) H Il ol I} ) P | 4+ ) H—Y H e
WIS Wit witTc 1IcdUS  Stidll U CUTITITULICU SU Ulal UUIcIilh tCrimiatiul

tors suitable for use with printed wiring shall be connected &
seating plane.

rmistors shall be so placed that the tem

pffective

>2,0 mm

e detail

hall not
draught

The thermistors shall be connected to _axvoltage aximum
voltage.[ The tolerance on the voltage on the
nominall value of the voltage source. A all take account of the impedlance of
the trangformer controlling’th h that the maximum overload cprrent is
obtained at the maximym

The rated voltage s j theNtherlypistor for a heating time of not less than|10 % of
the thermal tim | ing-(se 4). At the end of the ON period the voltgge shall
be remqved.

The the
cooling
measur

After the spe
atmospheric_eoxditio

from teg
and the

agl for a minimum of 1,2 times the thermal time con

of testing for not less than 1 h and not more than 2 h. The
t shal) take~pldce at the end of the OFF period. The interval between the remoy
return to, the conditions of test for any thermistor shall not exceed 12 h.

stant by

shall be repeated continuously (except for intefqmediate

tandard
removal
al from,

After cycling the thermistors shall be visually examined. There shall be no visible damage and
the marking shall be legible.

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

the limit

s specified in the detail specification.
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4.23.2 Endurance at upper category temperature

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

The thermistor shall be placed in a test chamber and subjected to the upper category
temperature +2 °C for 42 days (1 000 h) and at zero dissipation. 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.

nd allbwed to
dnot more

After 18 h and 500 h the thermisiors shall be removed from the charniber
recover|under standard atmospheric conditions of testing for not less
than 2 H.

The apf
method
the limit

5ing the
exceed

After in of test.
The intg for any
thermisfor shall not exceed 12 h

After 1 gtandard
atmosplheric conditions for a period of 1 hNo 2K

The thefmistors shall be viss marking
shall be|legible.

The appropriate parametey(s) as gi in-th i ificati 5ing the
method [specifie i S exceed
the limitf specifie

4.23.3

Preconditi cessive
applicat value of

the voltage and\the urat| s of application and removal of the voltage, shall be specme d in the
detail speci i

The appropriate paratheter(s) as given in the detail specification shall be measured uping the
methods$ ‘spécified and shall be recorded.

The thermistors shall be subjected to an endurance test of duration specified in the detail
specification at maximum rated temperature. The temperature shall, unless otherwise specified,

remain within ig °C of that at the commencement of the test.

Thermistors with wire leads shall be connected so that their terminations have an effective
length of 20 mm to 25 mm unless otherwise specified in the detail specification.

Thermistors stated as being suitable for use on printed wiring boards shall be connected at a
point 1,5 mm to 2,0 mm from the seating plane.

Other thermistors shall be mounted by their normal means as prescribed in the detail
specification.
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The thermistors shall be so placed that the temperature of any one thermistor shall not
appreciably influence the temperature of any other thermistor. There shall be no undue draught
on the thermistor.

The thermistor shall be connected in the circuit shown in figure 8 (the series resistor Ry may be
omitted if the voltage is applied slowly).

The voltage across the thermistor shall be the maximum voltage.

After approximately 168 h and 500 h the thermistor shall, if applicable, be allowed to recover
under standard atmospheric conditions of testing for not less than 1 h and not more than 2 h.

The appropriate parameter(s) as given in the detail specification shall 5ing the
method [specified. The change in value compared with that measured exceed
the limitf specified in the detail specification.
After th s shallxbe remoyed from the
chambe 8 i 1K .
The the marking
shall be
The apf 5ing the
method exceed
the limit

Thermistor

under test

+

IEC 1573/98

Figu and maximum voltage

424 T
Thermigtors with wire’terminations shall be gripped and connected by clips at the distanjce from
the body given in the detail specification

Thermistors with other than wire terminations shall be mounted and connected as described in
the detail specification.

The thermistors shall be enclosed in a chamber such that the temperature of other thermistors
and the proximity of the walls will not materially affect the results of the test.

The temperature of the chamber is adjusted to the value given for this test in the detail
specification and the air allowed to become stationary.

The thermistors shall each be connected to a constant current supply with the current preset to
the value of I; specified in the detail specification. The voltage of the current supply shall be
lower than 50 % of Uy, Or the voltage specified in the detail specification.
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After a certain time the thermistors shall reduce the current to a lower level.
When specified in the detail specification the tripping time shall be measured. It is defined as

the time between the start of the test and the moment at which the current is reduced to 50 %
of the specified I;.

4.25 Maximum non-tripping current

The thermistors shall be connected and enclosed in a chamber as in 4.23.

The temperature of the chamber is adjusted to the value given for this_test in the detail
specification and the air allowed to become stationary.

The theymistors shall each be connected to a constant current or a €onst e supply
with thg current preset to the value of Ihax nt Specified in the de icati nd with

voltage |imiting at 90 % of Upax..

The volfage across each thermistor is measured after the time o b ! ification
and the|value recorded.

The thefmistor shall not pass into the tripped conditio

4.26 Rpsidual current

Thermigtors with wire terminations shallNye gri ce from
the body given in the detail specificatio
Thermigtors with other tha ribed in
the detdil specification.

sduch that the temperature of other thefmistors

The thefmistors shall h
S affect the results of the test.

and the proximity: th
The temperature el ervis\adjbsted to the value given for this test in the detail
specific ; D

The the herwise

specifie
The the

The cur

4.27 Surfacetemperature

The surface temperature of the thermistor shall be determined at the maximum voltage unless
otherwise specified in the detail specification.

The insulated heating element shall be mounted as specified in the detail specification (see for
example annex C), and connected to a stabilized voltage source and to a time/temperature
recorder via a double pole switch as shown in figure 9.

The accuracy of the recorder shall be better than 1,5 K.


https://iecnorm.com/api/?name=6c676c4960e07bea11e9c46b33d279f5

