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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONNECTORS FOR USE IN DC, LOW-FREQUENCY ANALOGUE
AND DIGITAL HIGH-SPEED DATA APPLICATIONS —

Part 3-001: Rectangular connectors with assessed quality —
Blank detail specification

99(E)

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization fo izati prising
all| national electrotechnical committees (IEC National Committees). The obje i omote
international co-operation on all questions concerning standardization in the eléctxica it\fields. To
this end and in addition to other activities, the IEC publishes International ‘Standanrds.( Thei arafion is
enfrusted to technical committees; any IEC National Committee interested i e J ith may
pafticipate in this preparatory work. International, governmental and nod -govergRn iaising
with the IEC also participate in this preparation. The IEC collaborates zation
for|] Standardization (ISO) in accordance with conditions detef e two
ordanizations.

2) The formal decisions or agreements of the IEC on technjical matt ijle, an
international consensus of opinion on the relevant subjects (sincg each e ptation
from all interested National Committees.

3) Thpe documents produced have the form of fécemmenpdayi i e form
of |standards, technical specifications, teshnical reports gr guiges ard ptional
Committees in that sense.

4) In [order to promote international unificatiop; TEC Nationa] Committees undertake to apply IEC Internptional
Standards transparently to the maximum( extent_pos i Reir national and regional standardg. Any
divergence between the IEC Standard and\ the gspondiny pdtional or regional standard shall be [clearly
indicated in the latter.

5) The IEC provides no marki e ndie i pproval and cannot be rendered responsible for any
eqpipment declared to bg

6) Attention is drawntQ the ibil 3 elements of this International Standard may be the gubject
of patent rights. @ C \sipfe for identifying any or all such patent rights.

Interpational Standa 1 fas been prepared by subcommittee 48B: Conneftors,

of IEC technical i XElectromechanical components and mechanical structurg¢s for

electtonic equi

The text d on the following documents:

FDIS Report on voting
48B/791/FDIS 48B/820/RVD

Full infermation on the voting for the approval of this standard can be found in the repgrt on

voting indicated in the above table.

Annex A forms an integral part of this standard.

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

The committee has decided that this publication remains valid until 2004. At this date, in
accordance with the committee’s decision, the publication will be

*« reconfirmed;

hd w

ithdrawn;

* replaced by a revised edition, or
e amended.

A bilingual version of this standard may be issued at a later date.
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INTRODUCTION

In prior years, IEC subcommittee 48B had prepared detail specifications as part of a two-level
document system. When the IECQ system was introduced, SC 48B was urged to consider
changing to the four-level specification system as described in IEC Guide 102. This blank detail
specification is part of that four-level document system.

This blank detail specification is a supplementary document to the sectional specification
IEC ; ; i detail
specifications. It is to be used in conjunction with the following publicatio E | and

For the scope and definition of this blank detail specification, see 1.2.2\0 ) dil.1
of IE
Detai ng in
acco
The ¢ pond
to thi

In thg preparation of detail specifications faken

into gccount.
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Guidance notes

The following pages give a recommended layout of a detail specification. The contents of this
page give guidance on the information which should, wherever possible, be given on the front
page of a detail specification (see IEC Guide 102).

For the scope and definition of a detail specification, see 1.2.3 of IEC 61076-1.

The pumbersbetweenbracketsonthe-frontpageof-the—detait-specification—correspont o the
following information.

Identification of the detail specification

[1] |The International Electrotechnical Commission or the natj anization

under whose authority the detail specification is drafted. e the
detail specification may be obtained.

[2] [The IECQ/IEC number of the detail specification and d

[3] |The IECQ/IEC number and issue number of the/generic ¢ ons.

[4] |The national number of the detail specificatjo i r.

Identlification of the connector

[5] | A short description of the type of cannectqr:

[6] |Information on the typical constrictiop~af the tated
whether the connectgn ita

[7] |Outline drawing, preferab i atri ' ector
may be clearly id

[8] |Information pe lent.

[9] Reference@ n the

various conneg
NOTE| It may be co
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(1]

IECQ/IEC
Detail specification
number

(2]

Generic specification number

Electronic components of assessed quality in accordance with:

(3]

National number of detail
specification

(it is not necessary to use this if the

IECQ/IEC number is identical)

Outline drawing

(7]

(N

performance levels
and assessment

levels:

Reference data

(9]

Information on theAvaijlabilj coxponents)gualified Yo this detail specification is given
in the gualified-progducts lists.
N

N,

1 G

1.1 ting

For ¢ of these connectors in mechanical structures, see annex
IEC 6

1.1.1 tacts or contact cavities

1.2 Ratings and characteristics

Rated—veltage Current+atingat#02°C

Insulation resistance Climatic category

Contact spacing

A of
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Guidance notes

1.3 Reference documents

It may be necessary to refer to other documents in addition to those stated, in which case the
list of related documents shall be extended beyond those referenced.

If standards are referenced which are already listed in IEC 61076-1 and IEC 61076-3, their

f ) I bl D P e 2N ) (D | b b
rereregncesnamr ot oe repgcailcu 1 L.o UT T ucidll SPTUITitatiurt.

@%
S

1.4 Marking

The marking of the connector and the package shall be in accordance with 2.6 of IEC 61076-3.
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1.3 Reference documents

IEC 60068-2-60:1995, Environmental testing — Part 2: Tests — Test Ke: Flowing mixed gas
corrosion test

IEC 61076-3:1999, Connectors for use in d.c., low-frequency analogue and digital high speed
data applications — Part 3: Rectangular connectors with assessed quality — Sectional
specification

@%
S

1.4 Marking



https://iecnorm.com/api/?name=058d90aa15d5d7f93edf2c90ef0eb0ad

~10- 61076-3-001 © IEC:1999(E)

Guidance notes
1.5 IEC type designation
The designation shall be derived from 2.5 of IEC 61076-3.

Example:

IEC 61076-3-1 |—|L|N|N|N|L|N| —|L|N|N|L|

Number of detail

specification
Letter (s)
denoting the .
— /\ \i
connector style ’\Q\ 2
Number of contacts 001, f\ 1 mberdénoting
0
or }2 < 2 | the pérformance
contact cavities %L NED evel
Letter denoting i .11 | Number (digit) denoting
the type of contact M [ 2 | optional extensions to
or contact[r&\/\ & k\ 3 | the termination

\> 0 | | Letter denoting the basic
1 P | type of
aracters) 9 S | termination

1.6 Ordering information

For ordering connectors according to this detail specification, the type designation described
in 1.6 shall be used.
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1.5 IEC type designation

1.6 Ordering information


https://iecnorm.com/api/?name=058d90aa15d5d7f93edf2c90ef0eb0ad

12— 61076-3-001 © IEC:1999(E)

Guidance notes
2 Technical information

The detail specification shall contain information which contributes to a proper application of
the connectors. It will also provide specificities for a better understanding of the detail
specification.

2.1 Definitions

; 3tated
unique“tp the

it y u n, 1 ) [
of IEC 61076-3, it is recommended that those definitions whic

2.2

Should the detail specification be applicable to a range of styls ovarian ey of
the range covered shall be included in the form of a tabl ble 1
may |[be amended to include additional and/or alternati e, to
desctibe the styles and variants.

NOTE| Tables used in detail specifications are to be numbe S mMbering in this standard has

been ysed as an example, and therefore numberged as "x".

2.3 |Information on application

If required, rules and recommendations for-the
specification shall, unless sufficiently cver
for

2.3.1

ke connectors specified in the detail
6nal information in clause 3, be [listed

Complete con

2.3.2

2.3.3 Free connectors

NOTE The category of free connectors includes free coupler connectors. These connectors have coupling or
latching hardware as an integral part of the connector. Information about the coupling hardware should be included,
as necessary, in clauses 2, 3, and 5.
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2 Technical information

2.1

Definitions

- 13-

2.2

Survey of styles and variants

Table 1 — Styles and varia

AXN

Connector style Style referenege terd\
and
nunpber of contacts }7
N I\
> [Q) ] 2

2.3

2.3.1

2.3.2

nformation on application

@Qg\%
N

Fixed ors

N

2.3.3

Free connectors
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Guidance notes

Accessories

When accessories provide an essential support to the application of the connectors, the

featu

2.3.4

res and use shall be outlined in the detail specification, where applicable.

.1 Special contacts

In case special contacts are used in conjunction with the contacts specified in the detail

fact
defin

appli

2.3.4

When coding devices, which are not an integral part of

inforn

2.3.4

When mounting devices, which da

recor
referq

hat no detail specification of such contacts has been published.
bd as usually removable contacts for high-current, high-voltage
ations.

2 Coding devices

nation shall be given in the detail specification.

3 Mounting devices

hmended, information on these de
ence only.

2.3.5| Shielding/groundi

When shielding and/or[ground : SOW gannot be considered as an integral p
the Eonnector or an f ,_information shall be given in the
speci

2.3.6

detai

More
speci

If no
inforn

ication. Q

sighificant differences occur between terminations of fixed and free connectors

n the
5 are
r FO

arate

are
n for

art of
detail
n the
detail

, the

nation may be included in this clause instead.

2.4

Contact arrangements

When different mechanical contact loading per connector insert is possible and influences the
intended application of the connector, information shall be given in the detail specification,

prefe

rably in the form of drawings or tables.

These arrangements shall be specified by the appropriate combination of the IEC type

desig

nation specified in 1.7 of the detail specification.
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2.3.4

2.3.4.

2.3.4

2.3.4

2.3.5

2.3.6

2.4 Contact arrangements

Accessories

1 Special contacts

— 15—

2 Coding devices

3 Mounting devices

Shielding/groundi

Basic type

@%
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Guidance notes

3 Dimensional information

In order to facilitate comparison of various specifications, a uniform presentation of drawing

information is recommended in accordance with 2.7.1 of IEC 61076-1.

Drawings and dimensions shall cover

a) isometric view showing the basic design including common characteristics of related

cannectors:

b) fixed connectors;
c) free connectors and/or board-edge of printed boards;
d) mlating information;

a

e) agcessories;

f) ounting information for fixed connectors;
g) mounting information for free connectors, if applicable;
h) mlounting information for connectors with accessorié

i) tgsting gauges, probes and test panels.

3.1 General
It shgll be stated in the detai

It shgll be stated in thedeta
projegtion.

The qystem of Ie@
The f

The
long

fixed

3.2 |saemetric view and common features

angle

JS as

ns of

An isometric view shall be included and shall show the main characteristics of the design

including common features, if applicable.

It is convenient to show the dimension reference, the dimension and the feature description in

the form of a table (see table 2).
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3 Dimensional information

—-17 -

3.1

The s
the s

3.2

General

hape of the connectors may deviate
becified dimensions are not influencesd

9

o

sometric view and common features

following drawings as lo

hg as

Table 2 — Isometric view and common features

Reference

Dimension

Feature description
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Guidance notes
3.2.1 Common features

A description of all the common features relating to the style of connectors covered b
detail specification shall be included.

Data which could be specified includes

a) datum point or datum line with reference to the datum;

b) pesitromrofthemommtinghotets)of thefixed—conmector;

c) po¢sition of the terminations of the fixed connector;

d) pesition of the free or edge-socket connector;

e) po¢sition of the mounting holes of the free connector or the term
connector;

f) position of the printed board;

g) position of the grid of the printed board.

3.2.2| Reference system

The
arran
mech

3.2.3| Height dimensions

When multiple coppec
dime’l‘;sion to th
specification.

3.24

y the

pocket

jular)
bs for

eight
detail

in the

To prlowide essential information about the position of the edge of a printed board or the

fixed

connector versus the free connector, depth dimensions shall be stated in the detail specifica-

tion.
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3.2.1 Common features

3.2.2| Reference system

Coorglination dimensions are dimensions without tolerances which
centre-line references in order to allow for (modular) arrangeme

ry or

3.2.3] Height dimensions

3.2.4| width dmens&%

3.2.5
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Guidance notes

Engagement (mating) information

Details of the limiting factors, within which correct engagement (mating) is ensured relates to
dimensional data on the following:

3.3.1

Engaging (mating) direction

The 1

3.3.1

Dime

3.3.2

The maximum allowable displacement in the perpe

ange over which the specified contact resistance is ensured in the plyg direction.
1 Contact levels and sequencing

hsional parameters of the different contact levels and their.

Perpendicular to the engaging (mating) direction

MMmo-

dated.

3.3.3| Inclination

The maximum allowable inclination if the longitud and transverse axes in the fofm of
apprgpriate drawings and tables.

NOTE| The specification may be s.if'this ensures clarity.

3.4 [Fixed connectors

3.4.1 Dimensi@

The detail specificati i an) outline drawing(s) of the fixed connector(s) shpwing
the pfime dimenrsiogs a i geometrical tolerances.

For darj 8 dimensions may be included as tables which may be separatg¢d for
thosqg di pe common to all styles/variants and those dimensions which are
partiqular to

Details of marking of contact positions; within a row by numbers and marking of contact|rows

by Iellters shall be included in the drawing(s).

3.4.2

The

Dime

Terminations

detail specification shall include termination length, width, thickness, and diagonal
dimensions, as appropriate.

nsional details of the terminations (lengths, thicknesses, diagonals, etc.) and

their

intended application which may be specified by the appropriate combination of the IEC type

desig

nation specified in 1.5 of the detail specification.
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3.3 Engagement (mating) information

3.3.1 Engaging (mating) direction

3.3.1|11 Contact levels and sequencing

3.3.2] Perpendicular to the engaging

JIRRES
N

3.4 [Fixed S

3.4.1—Dimensions

3.4.2 Terminations
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Guidance notes

Free connectors

Dimensions

(An) outline drawing(s) with prime dimensional and geometrical tolerances shall be included in
the detail specification.

3.5.2 Terminations

The |detail specification shall include termination length, width, thic and Cdiagonal
dimensions, as appropriate.

3.6 JAccessories

In cajses where accessories may be used with the connectors brime
dimensions shall be included in the detail specification.

Accegsories may take the form of optional mounting -hardware elded
contdcts, high current contacts, etc., which are no i éd to the connectgr.
Information on accessories may be pre data
simil@r to that used for the connector di

3.7 Mounting information for fixed ¢on

3.7.1| Hole pattern on printed

The (letail specifjeati h the
printdd board ar@ int to
the cpnnector. It sha

A tabje of dimensigns\s

The plan M my-skall bgé the same dimensional references as those used in 3.4]1 for
the d|m i

The hole siZes™with Yolerances shall be stated for both termination and mounting holes,
together withrappropviate geometrical tolerances.

Plated-through hole dimensions for press-in terminations shall be in accordancel with
IEC 60352-5.

The table of dimensions shall state the dimensions in the same order as that used in 3.4.1,
wherever possible.
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3.5

3.5.1

3.5.2

3.6

3.7

3.7.1

Free connectors

Dimensions

Terminations

&

Mounting information for fixed connectors

Hotepattermom pritted—boards
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3.7.2 Mounting on panels

The detail specification shall show a plan view drawing of the required panel aperture and the
position(s) and size of mounting hole(s).

The minimum sizes of the dimensions of the panel aperture shall be stated together with the
relative position of the aperture to the mounting holes.

W heeappropriatedimenstonat referencesshattbethesameasthoseusedimS4t—

3.8 Mounting information for free connectors

The getail specification shall show a plan view drawing of the ho yireck in the
printgd board and the position(s) and size of the mounting hole(g)that are me to mount
the cpnnector.

The felationship of the hole pattern to the edge of ed if
apprgpriate.

It shgll be stated from which side of the

A tabje of dimensions shall be included.

The plan view drawing shall use the s 1 for
the djmensions shown.

The hole sizes with { ated for both termination and mounting holes,

together with apprjpri
Plated-through h

IEC q0352-5.

ess-in terminations shall be in accordance| with

A table of diprersio included and shall state the dimensions in the same order as
that ysed in

3.9 [Gaugd

> 9 4U ) KO, A
shall be included in the detail specification.

The drawings of the gauges shall specify the material to be used for the gauges, the minimum
hardness value of the gauges, the surface according to ISO 1302, and the surface finish to be
applied, if any.

The dimensions and tolerances stated shall include wear allowance.

Sizing gauges shall simulate the maximum conditions, retention force gauges shall simulate
the minimum conditions.

The mass of the retention gauges shall be stated.
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3.7.2 Mounting on panels

3.8 Mounting information for free connectors

@%

9

8

3.9 [Gauges

v | L
3.9.1—Stzmggavgesandretentionforcegauges


https://iecnorm.com/api/?name=058d90aa15d5d7f93edf2c90ef0eb0ad

— 26 - 61076-3-001 © IEC:1999(E)

Guidance notes
3.9.2 Mechanical function, engaging/separating/insertion/withdrawal force gauges

Where appropriate, drawings of the gauges required to conduct endurance testing and for
measurement of engaging/separating forces or insertion/withdrawal forces shall be included in
the detail specification. The drawings of the gauges shall specify the material to be used for the
gauges, the surface according to ISO 1302, and the surface finish to be applied.

The gauges shall simulate nominal conditions.

3.9.3] Probes

Prob¢ damage testing is intended to apply only to female contacts.

The test probe shall be specified in the detail specification in accorda nents

of teqt 16a of IEC 60512.

3.9.4] Contact resistance gauge

For gdge-socket and other types of one-part connectors >Si ment
shall [be made using a gauge made of jmum
thickmess or a suitable printed board a

A surface condition according to ISO 1 hat of
the cpntacts of the connector to be test

3.9.5| Test panel (for voktag

The drawing of the test pa d hole
positijon(s) and

The panel shall benix hve a

suitalple surface
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3.9.2 Mechanical function, engaging/separating/insertion/withdrawal force gauges

3.9.3 Probes

3.9.4| Contact resistance gauge

3.9.

Ul

Test panel (for voltage\proof te

e

@%
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4 Characteristics

To provide information on specified essential electrical and mechanical characteristics,
preferred methods of tests and measurements are listed, additional characteristics may be
added to the detail specification, when appropriate, for example in test group HP. See also
clause 4 of IEC 61076-3.

4.1 Climatic category

The ¢limatic category of the connector shall be stated in the detail specifi % iN accordance
with 2.2 of IEC 61076-3.

The ¢letail specification may contain more than one performance limatic
catedory is linked. The relationship may be clarified by showj ble, for
example:
Table 3 — Performanw
PErformance Climatic Témperature \) Damp heat
level category steady statq:
(\ /\ number of dgys

1 55/125/56 > \'{5\ \/125 56

2 25/085/10 ( (\—25 85 10

4.2

4.2.1

Thes 4 as an example. If these dimensions diffef per
conn yle shall be given. If it could occur in the applicatjon of
the ¢ possibility of a reduction of the creepage or cleafance
dista shall be included in the detail specification:

Appl The permissible rated voltage depends on the applicatipn or
spec ments. Reductions in creepage or clearance distances may @ccur

due flo the pfinted board or wiring used, and shall duly be taken into account.

A ratedivoltage is the value of the voltage, assigned to a connector by the manufacturgr, to

which-operation-and performance chatracteristics—are referred This value mav be added 10 the
pefatoR—-ahRapeHorHRahRce—-chalacteHsticsSalrefetreHea—Hsatdeay-hbe—aaaed

table.

4.2.2 Voltage proof

The detail specification shall state

a) that the connector shall be mounted to the test panel specified in 3.9.5;

b) whether test method A, B or C is applicable;

c) the d.c. or a.c. r.m.s. voltage that shall be applied, contact to contact, and contact to test
panel.

The information may be presented in the form of a table.
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4 Characteristics

4.1 Climatic category

Table 3 — Performance levels Q\
Pkrformance Climatic Temperature a}&g\?t
level category steadystatq:
umbjer of dgys
Lower U)s%er N
'c NN
RBP4
/[ A\,
/

4.2 Electrical characteri

4.2.1 Creepageé
able 4 =

<\ ct rst

num r of Style reference letter(s)
tact

w creepage

ce distance

Application information — The permissible rated voltage depends on the application or
specified safety requirements. Reductions in creepage or clearance distances may occur
due to the printed board or wiring used, and shall duly be taken into account.

o

Creepage and clearance distances

4.2.2 Voltage proof

Condition: IEC 60512, test 4a.
Standard atmospheric conditions.
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4.2.3 Current-carrying capacity

The detail specification shall show a current-carrying capacity curve for the connector
determined in accordance with the test procedure of test 5b of IEC 60512. The preparation of
specimen, type and size of cable/wire bundle shall be as specified in 5.1.4.

As an alternative, one value of current at a stated temperature on the current-carrying capacity
curve, together with the maximum operating temperature, may be stated in the detail
speci ication Dprming values in tabular form are also pprmirtpd, pm\/iding a minimum qf two

point§, including the ambient and the maximum temperatures, are given.

Impoftant values, for example the current at 70 °C, shall be shown in a
4.2.4| Contact resistance

The detail specification shall state if the measurement is tg/bextak ated connect@rs or

The detail specification shall state the maximum allowgble contact resistar|ce in
milliohms (mQ). Initial resistance, resistance aftef testing an ance including terminations
(if applicable) shall be given. The conpécting poir specified in 5.1.1.

4.2.5| Insulation resistance

The ¢
a) th
b) w
c) th

d) th after

The j 3 9 ented in the form of a table, which shall be numbered ih the
apprd

4.3

4.3.1

The detail specification shall state

a) the frequency of the operations;

b) the speed of the operations;

c) the number of mechanical operations;

d) any pause time, mated or unmated (deviation from the standard method).

If the detail specification contains more than one performance level, to which the number of

mechanical operations is linked, the relationship may be clarified by showing the details in a
table.


https://iecnorm.com/api/?name=058d90aa15d5d7f93edf2c90ef0eb0ad

61076-3-001 © IEC:1999(E) -31-

4.2.3 Current-carrying capacity

Conditions: IEC 60512, test 5b
All contacts
Values at 70 °C are shown in a derating graph.

4.2.4] Contact resistance

Condjtions: IEC 60512, test 2a
Standard atmospheric conditions

4.2.5| Insulation resistan

Condijtions: IEC 60512

Standard atm os

4.3 Mechanical characteristics

4.3.1 Mechanical operation

Conditions: IEC 60512, test 9a
Standard atmospheric conditions
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4.3.2 Engaging and separating forces (or insertion and withdrawal forces)

The detail specification shall state

a) the maximum allowable value of the engaging (or insertion) force;
b) the minimum allowable value of the separating (or withdrawal) force;
c) the rate of engagement and separation.

4.9 el o a o : ! b £ — I !
TeSt Lod UlI'TEC OUOLZ, TlIyayitty 4difa scpdliatifnty TOree 1 asurciiictit, 15 TTuTTiaity ustu

the cpnnectors have a device that assists the engaging and separating opera

Test [13b of IEC 60512, insertion and withdrawal force measurement
the measurement is taken without the effect of any locking or simila

Usually, the design of the connector determines whether test 13a
in thg detail specification.

4.3.3] Contact retention in insert

To agsess the ability of the contact reta|
during normal usage, a contact retentig

The force to be applied and the maximum
be stated in the detail specification.

4.3.4| Polarizing method

check whether the pgla
halvels.

To agsess the calabil i ethod, if applicable, a test shall be conducted to

when

when

cified

PSSES

shall

ector



https://iecnorm.com/api/?name=058d90aa15d5d7f93edf2c90ef0eb0ad

61076-3-001 © IEC:1999(E) - 33-

4.3.2 Engaging and separating forces (or insertion and withdrawal forces)

Conditions: IEC 60512, test 13a or test 13b

4.3.3| Contact retention in insert

Condjtions: IEC 60512, test 15a
Standard atmospheric conditions

The measurement of axial displaceme hile force } aplie@ notyequired.
4.3.4] Polarizing method

Condjtions: IEC 60512, te

Standard atmospheric difi
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5 Test schedule

5.1 General

Guidance with regard to the application of a basic (minimum), intermediate or full test
schedule, the test phase numbers and the addition of tests, is given in 4.5 of IEC 61076-3.

When the sequence of the test phases in a test group according to 5.2 is not entirely
apprdpriate for a particular type or Style, the given sequence may be altered (see. 4.5 of
IEC §1076-3). This is to be specified in the detail specification.

Unlegs otherwise specified, all tests shall be carried out under standard\atmo ic ¢ itions
for t«ﬁsting as specified in IEC 60068-1, and applicable parts detail
specification shall state to which connector styles the test seque hst of
the tqg ‘

The en in

tabul

5.1.1

The s on

whicH

5.1.2

The
dime

nting,

5.1.3

The ¢
dime

r, the

5.1.4

It shall be stated e detail specification how the specimens shall be wired so thgt the
selecfted methiod of\t&st for insulation resistance, voltage proof and current-carrying capacity
may be conducted. The wire size (or rating) and the type of insulation shall be stated.

For wiring of specimens for solderless termination tests, it shall be stated in the detail
specification how the terminations shall be wired, in accordance with the relevant part of
IEC 60352.
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5 Test schedule
5.1 General

This test schedule shows the tests and the order in which they shall be carried out, as well as
the requirements to be met.

Unless otherwise specified, mated sets of connectors shall be tested. Care shall be taken to
keep a particular combination of connectors together during the complete test sequence; when
unmating is, for example, necessary for a certain test, the same connectors shall be mated for
the spbsequenttests:

In thg following, a mated set of connectors is called a specimen.

5.1.1] Arrangement for contact resistance mea

Condjtions: IEC 60512, test 2a

The measurement of contact resistapice shall ied out on the number of contacts
specified. Any subsequent measureme : same
contdcts.

5.1.2
Cond
5.1.3
Condjti

5.1.4
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5.2 Test schedules

When a detail specification is applicable to connectors having more than one performance
level (PL), the differing severity/conditions of test and/or requirements shall be entered in the
test schedule tables under the appropriate test phase.

Example:
Test Meoasliremaoent to anlliromnnfe
be performed
Tdst VAN
phase Title IEC Severity or Title IEC P AlNconnectr
60512 condition of test 60512 les
Test No. Test No. ’\ x
BF5 Mech- 9a Speed: 2 mm/s max. OMOB
anical )
operation Rest: 10 s when
mated
N
\ > 125 operatiofis
\3\ 75 operatiors
BF6

5.2.1] Basic (minimum) test scheduls

When a basic (minimum) test schedule {s applicab owing tests and severities/conditions,
similar to the full test schedkle, will apply:

Test phases:

1 For applying tests acification is required to specify
—| featurest
—| gauging deta|
—| type and
—| defici€

210 en tests 2.1 and 2.2 depends on the design of the connector.

2.2 ~ 2 g included that assists the engaging/separating operation, tesgt 2.1
shall"be_selecxted. The maximum speed A has to be given for this test. 2 mm/$ is a
realistic valye for this measurement.

3 The number of contacts to be measured shall be stated as B. The maximum allowed
value of initial contact resistance, as specified in 4.2.4, shall be stated as C.

4 The voltage that shall be applied for the measurement of the insulation resistance, as
specified in 4.2.5, shall be stated as D. The applicable test method shall be stated
as E and applied to F contacts per specimen. The minimum allowed value of initial
insulation resistance, as specified in 4.2.5, shall be stated as G.

5 Method H shall be used to test J contacts per specimen. The voltage that shall be

applied for the testing of voltage proof, contact to contact, and contact to test panel,
shall be stated as K and L respectively.

6.1 or Where applicable, other appropriate connection tests shall be additional to, or

6.2 replace the specified tests, for example tests of IEC 61076-3 or tests of the applicable
parts of IEC 60352, such as test group GP of the full test schedule.
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5.2 Test schedules

5.2.1 Basic (minimum) test schedule

37—

Table 5 — Basic tests

Test Test Measurement to be Requirements
phase performed
Title IEC Severity or Title IEC PL All connector styles
60512 condition of test 60512
Test No Test No
1 General Unmated Visual la defect
examination connectors examination normal
S ncluding
Examination 1b arance
. of those
dimensions
and mass x
2.1 Speed: A (mm/s) Engaging q 1 \ p
maximum \
2.2 @ See 4.3.p
ces
3 Connection\points c t}\t/ 2aor 2b C mQ maxinjum,
esistanc see also 4.p.4
N
4 Insulation 3a G MQ mininjum,
> resistance see also 4.p.5
5 Metho Voltage 4a There shall e no
con cts proof breakdown| or
per Specimen flashove
Between contacts:
d.c. orr.m.s.
or
between contacts
and test panel:
L Vd.c. or r.m.s.
6.1 Soldering 12 Contact 2a or 2b See 4.2.4
L resistance
or series including
62 Other tCIIII;IIC\t;UII
applicable
connection
method

group GP of the full test schedule.

If the connector features solder terminations,

the appropriate test(s) and condition(s) shall be selected from
IEC 60512. In case of solderless terminations, other appropriate connection tests shall be additional to, or replace,
the specified tests, for example tests of IEC 61076-3, or tests of the applicable parts of IEC 60352, such as test
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5.2.2 Full test schedule

5.2.2.1 Test group P — Preliminary

P1 See test phase 1

P2 |The minimum force to be applied shall be 1,5 times the maximum specified engpging
force and shall be stated as M.

P3 |See test phase 3

P4 |See test phase 4

P5 |[See test phase 5 %

NOTE| For P4 and P5, it i

wiring |of the connectoi

pid full
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5.2.2 Full test schedule

-39

5.2.2.1 Test group P — Preliminary

All specimens shall be subject to the following tests.

Table 6 — Test group P

Test Test Measurement to be Requirements
phase performed
Title IEC Severity or Title IEC PL All conneftor
60512 condition of test 60512 styles
Test No. Test No.
P1 General See test phase 1 Visual la ( ee test phpse 1
examination examination
Examination b
of
dimensions |
and ma<\ \
P21 Polarizing 13e Force to be N N
method applied M in N
P3 See test phase 3 lic:?a 2a See test phpse 3
/\\e ista ce/\
P4 See test phase nsula 'on\— a See test phpse 4
resistan
P5 See tesf phase 5 Voltage 4a See test phpse 5
roo

1 1f agplicable.

Q)
OVENESIY:
N\,

e
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5.2.2.2 Test group AP — Dynamic/climatic

AP1.1 or AP1.2
See test phase 2.1 or 2.2.

AP2  This test is only applicable to resilient contacts having an elastic system ensuring the
contact and intended for use with round male contacts. When applicable, the value of
the bending moment to be applied shall be stated as N.

This test shall be applied to P contacts per specimen and shall be followed by the
measurement of the gauge retention force.

AP3 | Solderability tests: a selection shall be made, based on the soldering(p S which

AP3.1 Solder connection method based on bath-soldeting. h the

or
solder connection method based on | aLing: izé R is that ¢f the
soldering iron.
AP3.2 The resistance to soldering hea all b during an immersion time of
10 s, unless otherwise Specifi :
or
ering
or
AP3.3
AP4
AP5 owed
S V.
AP6 o~be applied during the test shall be stated as W and the

which shall be equally divided between the three axes during

duration of the disturbance at Y in microseconds or nanoseconds|shall
ctly’following the test, a visual examination shall be conducted and the

The gpecimens shall be divided into a sufficient number of groups (see 6.1).

All connectors in each group shall undergo the tests specified for the relevant group.
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5.2.2.2 Test group AP — Dynamic/climatic

Table 7 — Test group AP

Test Test Measurement to be Requirements
phase performed
Title IEC Severity or Title IEC PL All connector
60512 condition of test 60512 styles
Test Test No.
No.
AP1.1 See test phase 2.1 Engaging 13a See also 4.3.2
and
separating
forces
or
AP1.2 See test phase 2.2 Insertion 13
and
withdrawal <\
forces . N
AP2 1 Probe 16a Bending moment: Gauge & \l& Same P cont@cts per
damage N in Nm, retepti \/ specimen
P contacts force The gauge|shall
per specimen (7 be retairjed
AP3.1 Solderability 12a \/
or 12b
or
AP3.2 Resistance 12d sua la See test phase 1
to solder or 12e examinapon
heat
or
AP3.3 1 To be o]
defined fined
AP4 3 \/ Voltage 4a See test phase 5
proof
AP5 Contac 15a Axial force Allowed displacement
retention in N when forde is
in ixs removef:
\ V. mm max|mum
Visual la See test phase 1
examination
AP6 Bu 6b W in m/s?, Contact 2e Duration| of
X bumps in total, disturbance disturbanpce
for arrangement Y in gs majimum
see 5.1.2
Wistal- 1a See-testpHase 1
examination
Contact 2a or 2b See test phase 3
resistance

1 If applicable; if not, measurement shall still be performed.

2 Other applicable termination tests may be covered by other test sequences.

3 To be performed only when a soldering test is carried out with contacts installed.
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Test group AP — Dynamic/climatic

The minimum value and the maximum value of the frequency range to which

connectors are to be subjected shall be stated as Z and Al respectively.

The value of displacement amplitude and of acceleration amplitude shall be stated as
B1 and C1 respectively, and for the endurance, by sweeping the number of cycles D1

in each direction.
The maximum duration of the disturbance as Y in microseconds shall be stated.

AP8

AP9

AP10

AP11

AP11).

AP11)

AP11.

resistance shall be measured (see 4.2.4).
The value of acceleration severity of a half-sine pulse sha
severity duration as F1.

The maximum duration of the disturbance as Y in micr

Directly following the test a visual examination
resistance shall be measured (see 4.2.4).

The value of acceleration severity of a half
severity duration as H1.

Directly following the test a
resistance shall be measured

The cI
measurene

The lower temperature shall be stated as R1.
The test shall be followed by visual examination.

ntact

d the

ntact

d the

ntact

d K1

hture,

ation

Driate
nated

e of

AP11.4

The chamber pressure at which the conditioning shall be conducted shall be stated

as S1 and the period of conditioning shall be stated as T1, if other than 5 min.

This test shall be followed by a voltage proof test.
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5.2.2.2 Test group AP — Dynamic/climatic (continued)

Table 7 — Test group AP (continued)

Test Test Measurement to be Requirements
phase performed
Title IEC Severity or Title IEC PL All connector
60512 condition of test 60512 styles
Test No. Test No.
AP7 Vibration 6d ZinHzto Al in Hz Contact 2e Duration of
B1 in mm, disturbance disturbance
S-S Y—Hrpre-mrgximum
full duration.
Endurance by
sweeping D1
cycles in each (
direction, for
arrangement,
see 5.1.2
Visual la \928 test phase 1
examinatign ™ New |
Contact MZ See test phase 3
resjstance \/
AP8 Shock 6C Half-sine, ontdc %\/ Duratiop of
E1lin m/s?, istur e disturbgnce
F1i S. Y in yus makimum.
visbal a See test phase 1
examination
Contact 2aor2b See test phase 3
resistance
AP9 1 Acceleration, 6a A la See test phase 1
steady state xarnination
L/ Contact 2a or 2b See test phase 3
resistance
AP10 Rapid chanﬁe\/ 1d Insulation 3a See test phase 4
of resistance
temperature
< ed’connectors
Voltage 4da See test phase 5
proof
\ Visual la See test phase 1
examination
AP11 CIimeﬁs\ 1la Mated connectors
sequence
AP11.1 Dry heat 11i N1 in °C; Insulation 3a See test phase 4
resistance at
high
temperature
AP11.2 Damp heat, 11m P1in °C; Visual la See test phase 1
cyclic, variant Q1 examination
first cycle
AP11.3 Cold 11j R1 in °C Visual la See test phase 1
examination
AP11.4 Low air 11k S1in kPa; Voltage 4a See test phase 5
pressure t2=T1 proof

NOTE According to IEC 60512-5, after conducting AP6, AP7, and AP8 a sealing test should also be applied.

It is assumed, however, that this test may not be applicable to printed board connectors.

1 If applicable.
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2 Test group AP — Dynamic/climatic (continued)

@%

3 Test gro endurance
Thijs test grou conducting the gauge retention test.
T R ations, which shall be half of the total value specified in 4.3.1,
be stated-as

The\speed of operation and the period of rest, if any, shall be stated as W1 ar
respectively.

In direct sequence, the following tests and measurements shall be conducted:
— visual examination;

— contact resistance;

— insulation resistance;

— voltage proof;

— polarizing method (only if applicable).

shall

d X1
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5.2.2.2 Test group AP — Dynamic/climatic (continued)

Table 7 — Test group AP (continued)

Test Test Measurement to be Requirements
phase performed
Title IEC Severity or Title IEC PL All connector
60512 condition of test 60512 styles
Test No. Test No.
AP11.5 Damp heat 11m P1lin °C; Insulation 3a See test phase 4
cyclic, variant Q1 resistance
remaining
cycles /—
Voltage 4a '\\ See test phase 5
proof A
Contact 2a orgb S@p ase 1
resistance
AP12.1 See test phase 2.1 Engaging 13a \;%e also #.3.2
and < X
separatio \/
AP12.2 See test phase 2.2 C b
AP13 la See test phase 1
5.2.2|3 Test group B
Test e \/ Measurement to be Requirements
phase /\ performed
Titl IBEC \geverity or Title IEC PL All conpector
05 condition of test 60512 stylles
\Te t No:. Test No.
BP1 \ Gauge 16e For conglitions,
retention see 3|9.1.
force The gauge shall
be retgined
BP2 Meghanical 9a V1 operations; Visual la See test phase 1
operation speed W1 in mm/s examination
(h::lf of the mnvimnm;
specified rest time X1in s
number of
cycles)
Contact 2a or 2b See test phase 3
resistance
Insulation 3a See test phase 4
resistance
Voltage 4a See test phase 5
proof
Polarizing 13e See 4.3.4
method 1

1 Measurement after BP2, if applicable.
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Guidance notes
Test group BP — Mechanical endurance (continued)

Duration of Y1 in hours.

Test 11g of IEC 60512, flowing mixed gas corrosion test, is under consideration. Until
a publication is available, it is possible to specify the test as in IEC 60068-2-60,
method C, or to specify an appropriate test method in the annex. The period for which
conditioning shall be applied shall be stated as Z1. The specimens shall be half-

mated, half-unmated.

BP3.3

BP3.4

BP3.b

BP3.6

BP4

BP5

BP6

or
See AP11.
or

For printed board connectors, the polarizing voltage of A
The period for which the conditioning shall be applied

or
See AP11.5.
or

See AP11.1.

See AP2.

In the caSe tha
retention for

The\fo

gpecinnenghall be stated as F2, G2, and H2 respectively.

cified

auge

d the
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5.2.2.3 Test group BP — Mechanical endurance (continued)

Table 8 — Test group BP (continued)

Test Test Measurement to be Requirements
phase performed
Title IEC Severity or Title IEC PL All connector
60512 condition of test 60512 styles
Test No. Test No.
BP3 Climatic Contact 2a or 2b See test phase 3
tests: resistance
BP3.1 Corrosion, 11f Duration of
salt mist; Y1 in hours /\(
or
BP3.2 Flowing 119 Z1 days;
mixed gas half mated
corrosion half unmated
test \
or < X
BP3.3 Climatic 11a See AP11 \
sequence;
or
BP3.4 Damp heat, 1l1c S
steady
state;
or
BP3.5 Damp heat, 11m
cyclic;
or
BP3.6 Dry heat i See AR1H 1
BP4 Mechanical \) 9&/\ Se&\BP2 \put Visual la See test phase 1
operation 2-operations examination
(remaining
half of
specified
numbepo
operatigns)
Contact 2a or 2b See test phase 3
resistance
Insulation 3a See test phhase 4
resistance
Voltage 4a See test plase 5
proof
Polarizing 13e See 4.3.7
method
BP5 Probe 16a See AP2 Gauge 16e See AP2
damage 1 retention
force
BP6 Static load, 8b D2 specimens, Visual la See test phase 1
axial Arrangement as in examination A deflection
5.1.3. of H2
Maximum rate of maximum is
increase of force acceptable
E2 in N/s
Force F2 in N,
duration G2 in s

1 If applicable; if not, measurement shall still be performed.
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Guidance notes
5.2.2.4 Test group CP — Moisture

CP1 See notes on BP3.4, with a duration of J2 days.

In conjunction with this test, the following measurements shall be conducted:
— insulation resistance;

— voltage proof;

— _contact resistance;

— engaging and separating or insertion and withdrawal forces;

— visual examination of unmated connectors.

5.2.2

DP1

DP2 5 M2.

Thestemperatdre at which the test chamber shall be maintained shall be (70 = 5)[ % of
the /specified maximum operating temperature of the connector. After applying and
InCreasing the current, the measured temperature N2 of the specimen shall not exceed
105 % of the specified maximum operating temperature.

This test shall be followed by a (hot) insulation resistance test which shall be measured
in accordance with 4.2.5.

A voltage proof test shall also be conducted.

Visual examination shall be conducted on unmated connectors.
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5.2.2.4 Test group CP — Moisture

Table 9 — Test group CP

Test Test Measurement to be Requirements
phase performed
Title IEC Severity or Title IEC PL All connector
60512 condition of test 60512 styles
Test No. Test No.
CP1 Damp heat, 11c See BP3.4, Insulation 3a See test phase 4
steady but J2 days resistance
state
Voltage 4a /\( eectest plpase 5
proof ~
Contact 2a or ee test phhase 3
resistance
Engaging 13a See 4.3.2
and \
separating
forces \
Insertion \>
wit 5
Visual \/1a See test phase 1
examination
5.2.2|5 Test group DP = 5
/\ 0 ~\Jest group DP
Test M\/@ Measurement to be Requiremenjts
phase A performed
Title { \%e\\[/s/ty or Title IEC PL All conngctor
6051 ondition of test 60512 style
(\ stWNo. Test No.
DP1 Methani \a See BP2;
but K2
(num operations
operatio
similarias
specified
in.BP2)
DP2 Elecirical Qb L2 in hours;contact N2-in-dC
load and load current:
temperature M2 in A
maximum; recovery
2 h minimum,;
temperature sensor
in centre of
specimens
Contact 2aor2b See test phase 3
resistance
Insulation 3a See test phase 4
resistance
Voltage 4a See test phase 5
proof
Visual la See test phase 1
examination
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Guidance notes
5.2.2.6 Test group EP — Mechanical resistivity

EP1.1 The value of the force to be applied shall be stated as P2.

EP1.2 A mechanical test for solderless terminations other than those covered by the
connection methods of IEC 60352, shall be conducted.

EP2 See APS5; if applicable, this test should be performed at the end of this test group
sequence.

EP3 See AP2.

EP4 See 4.2.5.

EP5 The duration of the conditioning shall be stated as Q2.

EP6 The number of the specimens R2, duration of the applicatic , the
point of application of the flame (by a figure) and the waxi time
T2 shall be stated.

Whete evidence may be presented to the satisfactiq e orate

(NSI)| confirming that the materials used in the
previpusly tested according to the specifjed test
EP5 and EP6 may be omitted.

tyré evconnectors have |been
s@sfac grily passed it, test phases
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