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1) The Irternational Electrotechnical Commission (IEC) is a worldwide organization fg omprising
tional electrotechnical committees (IEC National Committees). promote
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National
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the possibility that some of the elements of this IEC Publication may be the pubject of
rights. I\ ot be held responsible for identifying any or all such patent rights.
ondl Standard IEC 60539-2 has been prepared by IEC technical commiitee 40:

Internat

Capacitors and resistors for electronic equipment.

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

FDIS Report on voting
40/1346/FDIS 40/1368/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
2008. At this date, the publication will be

* reconfirmed;
e withdrawn;
* replaced by a revised edition, or

¢ amended.

A bilingual edition of this document may be issued at a later date.

@C@
8



https://iecnorm.com/api/?name=ad56cdd29011858f44070a6fa076b19d

-6- 60539-2 O IEC:2003(E)

DIRECTLY HEATED NEGATIVE TEMPERATURE
COEFFICIENT THERMISTORS -

Part 2: Sectional specification —

Surface mount negative temperature coefficient thermistors

1 General

1.1  Scope

This paft of IEC

coefficignt thermistors, typically made from transition met&
semiconducting properties. These thermistors have metallized
strips apd are intended to be mounted directly on to substrat

printed poards.

1.2 Normative references

berature
iafs  with
pldering
br on to

60539 is applicable to surface mount directly heate

The follpwing referenced documents are indispe cument.
For dated references, only the edition gited ap p I edition

of the r¢ferenced

IEC 60068-2-2:1974, Environmental teg
Amendment 1 (1993)
Amendment 2 (1994)

IEC 60(68-2-14:1984,
Amendment 1 (1926)
IEC 60068-2-30:1980

heat, cyclic (12 +

Amendment 1 (

IEC 60(
soldera
mountin

IEC 60(
state

berature

e: Damp

hods for
surface

steady

IEC 60410:1973,

Sampling plans and procedures for inspection by attributes

IEC 60539-1:2002, Directly heated negative temperature coefficient thermistors — Part 1:
Generic specification

1.3 Information to be given in a detail specification

Detail specifications shall be derived from the relevant blank detail specification.

Detail specifications shall not specify requirements inferior to those of the generic, sectional
or blank detail specification. When more severe requirements are included, they shall be

listed in 1.9 of th
asterisk.

e detail specification and indicated in the test schedules, for example, by an
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NOTE The information given in 1.3.1 may for convenience, be presented in tabular form.

The following information shall be given in each detail specification and the values quoted
shall preferably be selected from those given in the appropriate clause of this sectional
specification.

1.31 Outline drawing and dimensions

There shall be an illustration of the thermistor as an aid to easy recognition and for
comparison with others. Dimensions and their associated tolerances, which affect inter-
changeability and mounting, shall be given in the detail specification. All dimensions shall
preferably be stated in millimetres; however, when the original dimensions are given in
inches, the converted metric dimensions in millimetres shall be added.

Normallly, the numerical values shall be given for the length, width
When ngecessary, for example when a number of items are covered b
the dim

When the configuration is other than described above, the de
dimensipnal information as will adequately describe the thé

1.3.2 Mounting

The detpil specification shall give guid
for test| and measurement purpose
IEC 60539-1.

ounting
4.27 of

1.3.3 Ratings and characteristics

1.3.3.1 Particular chdrac

Additional characteris
component adequatel
1.3.3.2 Markin

See 2.4

fy are considered necessary to spdgcify the
ion purposes.

1.4 T

See 2.2

2 Preferred ratings and characteristics

21 Tolerances on rated zero-power resistance

Preferred values of tolerances on zero-power resistance are:
+1 %, +2 %, +3 %, £5 %, 10 %.

2.2 Climatic categories

The upper and lower category temperatures and the duration of the damp-heat steady-state
test shall be selected from Table 1.
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Table 1 — Upper and lower category temperatures and duration of the damp heat test

Lower category temperature
°C

-55, -40, -25, -10, -5, +5

Upper category temperature
°C

70, 85, 100, 105, 125, 150, 155

Damp heat, steady state
21, 42, 56
days

The det

3 Quality assessment procedures

31 P

The prin

3.2  Sgtructurally similar components

Surface
inspecti
followin

For the
made o
finish.

33 @
3.3.1
34 Q

Blank d
for qual

This sclhedulessh

periodid

hil specification shall prescribe the appropriate category.

rimary stage of manufacture

hary stage of manufacture is defined as the initja

mount thermistors may be grdup 3 i or the purpose of
bn lots provided that the require ) 60539-1 are met,

j addition.

shear test and the gs may be grouped if they ha

N the same produc nensions, internal structure and

uaIifica@a nrovalpra 3
The manufa S s ith 3.4 of IEC 60539-1.

Il also™specify the grouping, sampling and periodicity for the lot-by
inspegction,

forming
vith the

Ve been
external

chedule

-lot and

Inspecti
If requir

3.4.1

ed, more then one test schedule may be specified.

Qualification approval on the basis of the fixed sample size procedure

a) Sampling

The sample shall be representative of the range of thermistors for which approval is sought.

This ma

y or may not be the complete range covered by the detail specification.

The sample shall consist of specimens having the lowest, highest and middle-rated zero-
power resistance of each case size.
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Per value, three spare specimens are permitted and may be used as replacements for
specimens which are defective because of incidents not attributable to the manufacturer.

b) Tests

The complete series of tests specified in Table 2 are required for the approval of thermistors
covered by one detail specification. The tests of each group shall be carried out in the order
given.

The whole sample shall be subjected to the tests of Group "0" and then divided for the other
groups.

Speciméns found defective during the tests of Group "0" shall not used\or ‘the other

groups.

"One ddg
of a gro

Approva
number

The con @ixe sample size schedlle shall

ality €onformance inspection.
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Table 2 — Fixed sample size test schedule for qualification approval of surface mount
negative temperature coefficient thermistors
Assessment level EZ

Group Test Subclause Conditions of test and n? | c®
No. of this requirements
publication
0 Visual examination 4.3.1 See 4.3.1t04.3.2 90 0
Marking 4.3.3
Dimensions (gauging) 4.3.4 For requirements, see Table A.1
Zero-power resistance 4.4.1
1 Dimensions (detail) 4.3.4 For requirements, see Tjable A. 10 0
B-value or resistance ratio 4.4.2 Choice to be madei
specification
Resistance/temperature 4.4.3 Measuring t \/
characteristic defined in
Resistance to soldering heat — 4.6 See 4
dissolution of metallization
2 Solderability 4.7 ee 4 K1 10 0
Solvent resistance of marking 4.16
3 Resistance to soldering heat — 4.6 /(> 10 0
dewetting /\
4 Mounting 0
Visual examination
Zero-power resistance
| 4.1|| Dissipation factor ¢ 1o
Thermal time cd
after self-heating
4.2 é’ﬁéék@ """""""""" o
i Rapid charnge 6R\t
I Climatic 2
' 4.3[| Damp heat, sty o
| 4.4] | Endurancean o agi o
' 4.5|4 Efdyranchat uppencate o
5 SutEn‘at\e‘ beang test 4.14 10 0
3 Number,of specimM be tested.
b) Permissible numbers of non-conforming items

3.5 Quality conformance inspection
3.51 Formation of inspection lots
a) Groups A and B inspection

These tests shall be carried out on a lot-by-lot basis.

A manufacturer may aggregate the current production into inspection lots subject to the
following safeguards:

a) the inspection lot shall consist of structurally similar thermistors (see 3.2);
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b) for Group A the sample tested shall consist of each of the values and each of the
dimensions contained in the inspection lot

— in relation to their number;

— with a minimum of five of any one value;

c) if there are less than five of any one value in the sample, the basis for the drawing of
samples shall be agreed upon between the manufacturer and the National Supervising

Inspectorate;

d) Group C inspection.

These tests shall be carried out on a periodic basis.

Sampletshall be representative of the current production of the specifi
d into small, medium and large sizes. In order to cover the r
period, |one rated zero-power resistance value shall be tested
subsequent periods, other sizes and rated zero-power values in

with thelaim of covering the whole range.

be divid

3.5.2 Test schedule

The schedule for the lot-by-lot and periodic tests for
in Clauge 2, Table 4 of the blank detail specification

3.5.3 Delayed delivery

When, @according to the procedures of 8.7 of Ik
solderability and zero-power resistance shall beche d.as specified in Group A and

inspectipn.

3.54 Assessment |eve
The asgessment level(s) given we(b detail specification shall preferably be
from Taples 3 a

(\Q Tabfe Lot-by-lot inspection

e inspection

Inspéction supgroup ¢ EZ

L ? n? c?

Q\ A0 100 %
A1 o

S in any
zes. In
b tested

is given

—re-inspection has to b¢ made,

Sroup B

selected

S-4 0
A2 T c) 0
B1 S—-3 °) 0
B2 S-2 c) 0

a)

b)

c)

d)

IL = inspection level;
n = sample size;
¢ = permissible number of non-conforming items.

100 % testing shall be followed by re-inspection by sampling in order to
monitor outgoing quality level by non-conforming items per million (ppm).
The sampling level shall be established by the manufacturer. For the
calculation of ppm values, any parametric failure shall be counted as a
non-conforming item. In case one or more non-conforming items occur in
a sample, this lot shall be rejected.

Number to be tested: sample size as directly allotted to the code letter for
IL in Table IIA of IEC 60410 (single sampling plan for normal inspection).

The content of the inspection subgroup is described in Clause 2 of the
relevant blank detail specification.
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Table 4 — Periodic test

2003(E)

4 Test and measurement procedures

4.1

Mounting %
See 4.2f of IEC 60539-1.

Inspection subgroup ” EZ
p a) n a) ¢ a)
C1 3 12 0
Cc2 3 12 0
C3.1 6 27 0
C3.2 6 15 0
C3.3 3 15 0
C3.4 6 15" 0
C4 6 9 0{
N
3 p = periodicity in months;
n = sample size;
¢ = permissible number of non-conforming items.
) The content of the inspection subgroup is described in ¢laus f t
relevant blank detail specification.

4.2 Drying and recovery

4.2.1 Drying

Where drying is called|for\ acif . thermistor shall be conditioned as fgllows.
For 96 ature of 100 °C = 5 °C, the thermistor shall [then be
allowed a suitable desiccant, such as activated alumina or
silicage the time of removal from the oven to the begipning of
the speg¢ifi

4.2.2

Unless ed, recovery shall take place under the standard atm@spheric
conditio see 4.2 of IEC 60539-1).

4.3 Visual examination and check of dimensions

4.3.1

Visual examination

Visual examination shall be carried out with suitable equipment with approximately 10x
magnification and lighting appropriate to the specimen under test and the quality level
required.

NOTE The operator should have facilities available for incident or transmitted illumination as well as an
appropriate measuring facility.

4.3.2

Requirements

Quantitative values for the requirements below may be given in the detail or in the
manufacturer’s specification.

The thermistor shall conform to the following requirements.
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4.3.2.1 Ceramic

a) Bulk type

- 13 -

b) Layd

1) It shall be free of fissures of coating glass longer than 25 % of dimension

L, (see

Annex A, Figure A.1) and defects of glass coating on each face greater than 10 %

of the area of that face (see Figure 1).

TEC 043/U5

NOTE Fissure on a corner and defect on one side.

Figure 1 — Fault: fissure or defec

ther (s e Figyre

Separation or delaminatidg

N\

| —— Crack

IEC 2545/03

Figure 3 — Separation or delamination

2)

Exposed electrodes

IEC 2546/03

Figure 4 — Exposed electrodes

4) It shall be free of cracks, except for small damage © oes not
impair the performance of the thermistor (see F
A0
Q 1E 2544403
NOTE Crack on one side orfextending fram™ghe fage to another over a corner.
rack
red type
1) It shall\not{exhibi ion or delamination between the layers of the

It shall not exhibit exposed electrodes between the two terminations (see Figure 4).
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4.3.2.2 Metallization

a) It shall not exhibit any visible detachment of the metallized terminations nor any exposed
electrodes (see Figure 4).

b) The principal faces are those noted A, B and C (see Figure 5).

In the case of thermistors of square section, faces D and E are also considered principal.

The maximum area of gaps in metallization on each principal face shall not be greater than
15 % of the area of that face; these gaps shall not be concentrated in the same area. The
gaps in metallization shall not affect the two principal edges of each extremity of the block (or
four edges for square thermistors). Dissolution of the end-face plating (leaching) shall not
exceed 5 % of the length of the edge concerned.

Principal edges

IEC 2547/03

4.3.3 Marking

If there

4.3.4

The dim
the valu

44 H
4.4.1

See 4.5|0fJEC 60539-1 with the following details.

The zero-power resistance shall be measured at the temperature given in the detail
specification and shall be within the limits specified in the detail specification, taking into
account the tolerance.

4.4.2 B-value or resistance ratio
See 4.6 of IEC 60539-1 with the following details:

— calculate the B-value or the resistance ratio using zero-power resistance values measured
at 25 °C and 85 °C, unless otherwise specified in the detail specification;

— the B-value or the resistance ratio shall be within the tolerance specified in the detail
specification.
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4.4.3 Resistance/temperature characteristic
See 4.9 of IEC 60539-1 with the following details:

— the measuring temperature shall be selected from those given in Table 1 of IEC 60539-1;

— the resistance/temperature characteristic shall be within the limits specified in the detail
specification.

4.5 Thermal tests

4.5.1 Dissipation factor ()

See 4.1pof tTEC60539-1twithr the fottowing detaits:

— thermistors shall be mounted according to 4.1;

— the zero-power resistance shall be measured at the temperaturé
85 °C £+ 0,1 °C unless otherwise prescribed in the detail spegificati

iyalent to

4.5.2 Thermal time constant by cooling after se

See 4.1p of IEC 60539-1 with the following detai

— the fthermal time constant by coolinga

— the [ermistors shall be mounted 4
in th

4.6 Resistance to sol¢

See |E(

4.6.1

The zer

4.6.2
4.6.2.1

See |E(
the detdi

cified in

— the s$pecimen shall be preheated to a temperature of 110 °C to 140 °C and maintgined for
30 sto 60 s;

— temperature: 260 °C + 5 °C;

— duration of immersion: 10s+1s;

— depth of immersion: 10 mm;

— number of immersion: 1

4.6.2.2 Infrared and forced gas convection soldering system

See IEC 60068-2-58, Clauses 7 and 8 with the following details:

a) the solder paste shall be applied to the test substrate;
b) the thickness of the solder deposit shall be specified in the detail specification;
c) the terminations of the specimen shall be placed on solder paste;
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the specimen and test substrate shall be preheated to a temperature of (150 £ 10) °C and
maintained for 60 s to 120 s in an infrared and forced gas convection soldering system;

the temperature of the reflow system shall be quickly raised until the specimen has
reached (235 £ 5) °C and maintained at this temperature for (10 £ 1) s. Number of tests: 2;

the temperature profile shall be specified in the detail specification.

4.6.3 Recovery

The flux residues shall be removed with a suitable solvent.

4.6.4 Final inspection, measurements and requirements

After repovery, the surface mount thermistors shall be visually exami
shall mget the following requirements.

red and

Visual gxamination shall be specified in the detail specification w ' i s:

The zeno-power resistance shall be
exceed 5 %.

4.7

See |[EQ 60068-2-58 with

und(Lr normal lighting and approximately 10x magnifieati 3 5igns  of
dampge such as cracks;

dissplution of the end-face plating (leaching) sh h of the

edgg¢ concerned.

ghall not

Solderability

471

4.7.1.1

See |EC cified in

the dets

— the $ i 3 ated to a temperature of 80 °C to 140 °C and maintgined for
30s

— tem 235°C =5 °C;

— durdtion o jon: 2s+0,2s;

— depth of immersign: 10 mm;

- numpet Uf iIIIIIIUIbiUII. 1

4.7.1.2 Infrared and forced gas convection soldering system

See IEC 60068-2-58, Clauses 7 and 8 with the following details:

o O T QO

)
)
)
)

the solder paste shall be applied to the test substrate;
the thickness of the solder deposit shall be specified in the detail specification;
the terminations of the specimen shall be placed on solder paste;

unless otherwise specified in the detail specification, the specimen and test substrate shall
be preheated to a temperature of (150 + 10) °C and maintained for 60 s to 120 s in
infrared and forced gas convection soldering system;
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e) the temperature of reflow system shall be quickly raised until the specimen has reached
(215 £ 3) °C and maintained at this temperature for (10 £ 1) s;

f) the temperature profile shall be specified in the detail specification.

4.7.2 Recovery

The flux residues shall be removed with a suitable solvent.

4.7.3 Final inspection, measurements and requirements

See the detail specification with the following details:

— the [surface mount thermistors shall be visually examined under ng and
approximately 10x magnification and there shall be no signs of da

— both[the end face and the contact areas shall be covered with & sh t solder
coatjng with no more than a small amount of scattered imp ti i %oles or
un-wetted or de-wetted areas. These imperfections shall no b area.

4.8 Rapid change of temperature

See 4.1p of IEC 60539-1.

The thefmistors shall be mounted accofd

The zerp-power resistance shall be measnred acsgo

The tes bllowing

conditions:

a) the lower temperat ategory temperature;

b) the higher te ratt er category temperature;

c) the mumber o :

d) the i

The thefmi all b examined and the zero-power resistance shall be megasured.

Under nlgrmal light d\approximately 10x magnification, there shall be no signs of damage

such as

The zerp-power resistance change shall not exceed 5 %.

4.9 Thermal shock
See 4.21 of IEC 60539-1 with the following details:

— the thermistors shall be mounted according to 4.1;
— the zero-power resistance shall be measured according to 4.4.1.

The test shall be carried out according to IEC 60068-2-14, Test Nc with the following details:

a) the lower temperature T shall be the lower category temperature;
b) the higher temperature Tz shall be the upper category temperature;
c) the exposure time ¢, shall be 30 min;

d) the number of cycles shall be 5;

e) the medium of the test bath shall be oil.


https://iecnorm.com/api/?name=ad56cdd29011858f44070a6fa076b19d



