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PREFACE

This is the harmonized ANCE, CSA Group, and UL standard for Low-Voltage Switchgear and Controlgear
- Part 7-4: Ancillary Equipment - PCB Terminal Blocks for Copper Conductors. It is the First edition of
NMX-J-538/7-4-ANCE, CAN/CSA-C22.2 No. 60947-7-4, and UL 60947-7-4.

This harmonized standard is based on IEC Publication 60947-7-4: Edition 1 (2013), Low-voltage
switchgear and controlgear - Part 7-4: Ancillary equipment - PCB terminal blocks for copper conductors,
issued August 2013. IEC 60947-7-4 is copyrighted by the IEC.

This harmonized standard was prepared by the Association of Standardization and Certification (ANCE),
CSA Group, and Underwriters Laboratories Inc. (UL). The efforts and support of_the“[Technical
Harmonization Subcommittee, THSC 121A WG5, of the Council on the Harmonization of\Electrptechnical
Standardg of the Nations of the Americas (CANENA), are gratefully acknowledged.

This stanglard is considered suitable for use for conformity assessment within”the stated scgpe of the
standard.

The Mexican Standard was developed by the CT PIE-A from the .Comite de Normalizadion de la
Asociacioh de Normalizacion y Certificacion, A.C., CONANCE, with the ¢ollaboration of the manufacturers
and userd.

This standlard was reviewed by the CSA Subcommittee on Términal Assemblies, under the jurisdiction of
the CSA [Technical Committee on Industrial Products and<the CSA Strategic Steering Conmittee on
Requiremgnts for Electrical Safety, and has been formally approved by the CSA Technical Gommittee.
This stan@lard has been developed in compliance with"Standards Council of Canada requirgments for
National $tandards of Canada. It has been publishéd as a National Standard of Canada by C$A Group.

This standlard has been approved by the Américan National Standards Institute (ANSI) as an|American
National $tandard.

Applicatipn of Standard

Where reference is made to a specific number of samples to be tested, the specified numbgr is to be
consideref a minimum quantity:

Note: Although the intended primary application of this standard is stated in its scope, it is importantto note that
it emains the-responsibility of the users of the standard to judge its suitability for their particular pyrpose.

This is tHe NMX-J-538/7-4-ANCE standard for Low-Voltage Switchgear and Controlgear -|Part 7-4:
Ancillary Equipment - PCB Terminal Blocks for Copper Conductors. This NMX-J-538/7-4-ANCE Part 4 is
to be used_in conjunction with the first edition of NMX-.1-538/7-1-ANCE_ The requirements fof Ancillary
Equipment - PCB Terminal Blocks for Copper Conductors are contained in this Part 4 Standard and
NMX-J-538/7-1-ANCE. Requirements of this Part 4 Standard, where stated, amend the requirements of
NMX-J-538/7-1-ANCE. Where a particular subclause of NMX-J-538/7-1-ANCE is not mentioned in
NMX-J-538/7-4-ANCE, the NMX-J-538/7-1-ANCE subclause applies.

This is the CAN/CSA-C22.2 No. 60947-7-4 Standard for Low-Voltage Switchgear and Controlgear — Part
7-4: Ancillary Equipment — PCB Terminal Blocks for Copper Conductors. This CSA Group Part 4 is to be
used in conjunction with the first edition of CAN/CSA-C22.2 No. 60947-7-1. The requirements for Ancillary
Equipment — PCB Terminal Blocks for Copper Conductors are contained in this Part 4 Standard and
CAN/CSA-C22.2 No. 60947-7-1. Requirements of this Part 4 Standard, where stated, amend the
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requirements of CAN/CSA-C22.2 No. 60947-7-1. Where a particular subclause of CAN/CSA-C22.2 No.
60947-7-1 is not mentioned in CAN/CSA-C22.2 No. 60947-7-4, the CAN/CSA-C22.2 No. 60947-7-1
subclause applies.

This is the UL standard for Low-Voltage Switchgear and Controlgear - Part 7-4: Ancillary Equipment - PCB
Terminal Blocks for Copper Conductors. This UL 60947-7-4, Low-Voltage Switchgear and Controlgear -
Part 7-4: Ancillary Equipment - PCB Terminal Blocks for Copper Conductors, is to be used in conjunction
with the fourth edition of UL 60947-7-1. The requirements for Ancillary Equipment - PCB Terminal Blocks
for Copper Conductors are contained in this Part 4 Standard and UL 60947-7-1. Requirements of this Part
4 Standard, where stated, amend the requirements of UL 60947-7-1. Where a particular subclause of UL
60947-7-1_is not mentioned in UL 60947-7-4, the UL 60947-7-1 subclause applies.

Level of Harmonization
This standlard adopts the IEC text with national differences.
This standlard is published as an equivalent standard for ANCE, CSA Group and\UL.

An equivdlent standard is a standard that is substantially the same in technical content, except &s follows:
Technical| national differences are allowed for codes and governmental regulations as welll as those
recognizef as being in accordance with NAFTA Article 905, for example) because of fundamental climatic,
geographical, technological, or infrastructural factors, scientific justification, or the level of prottction that
the countfy considers appropriate. Presentation is word for wor@ except for editorial changes.

All national differences from the IEC text are included in therANCE, CSA Group, and UL versipns of the
standard.| While the technical content is the same dn)éach organization’s version, the fqrmat and
presentation may differ.

Reasons [for Differences From IEC

National Differences from the IEC are being added in order to address safety and regulatory|situations
present in the US, Canada, and Mexico.

Interpretations

The interpretation by the standards development organization of an identical or equivalent sfandard is
based on|the literal text/to-determine compliance with the standard in accordance with the procedural
rules of the standards development organization. If more than one interpretation of the literal tex{ has been
identified,| a revision is to be proposed as soon as possible to each of the standards deyelopment
organizatipns to more accurately reflect the intent.

IEC Cop\1right

For ANCE, the text, figures, and tables of International Electrotechnical Commission Publication
60947-7-4, Low-voltage switchgear and controlgear — Part 7-4: Ancillary equipment — PCB terminal
blocks for copper conductors, copyright 2013, are used in this standard according to the guidelines
provided in the ISO/IEC/POCOSA.

For CSA Group, the text, figures, and tables of International Electrotechnical Commission Publication
60947-7-4, Low-voltage switchgear and controlgear — Part 7-4: Ancillary equipment — PCB terminal
blocks for copper conductors, copyright 2013, are used in this standard with the consent of the
International Electrotechnical Commission. The IEC Foreword and Introduction are not a part of the
requirements of this standard but are included for information purposes only.
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These materials are subject to copyright claims of IEC and UL. No part of this publication may be
reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.
All requests pertaining to the Low-voltage switchgear and controlgear — Part 7-4: Ancillary equipment —
PCB terminal blocks for copper conductors, UL 60947-7-4 Standard should be submitted to UL.
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication
60947-7-4, Low-Voltage Switchgear and Controlgear — Part 7-4: Ancillary equipment — PCB terminal
blocks for copper conductors, copyright 2013, are indicated by notations (differences) and are presented
in bold text. The national difference type is included in the body.

There are five types of National Differences as noted below. The difference type is noted on the first line
of the National Difference in the standard. The standard may not include all types of these National
Differences.

DR - These are National Differences based on the national regulatory requirements.

D1 - Thepe are National Differences which are based on basic safety principles and requjrements,
eliminatiop of which would compromise safety for consumers and users of products,

D2 - Thepe are National Differences from IEC requirements based on existing safety practices. These
requiremgnts reflect national safety practices, where empirical substantiation (for the IEC gr national
requiremgnt) is not available or the text has not been included in the IEC standard.

DC — Thgse are National Differences based on the component standards and will not be ddleted until
a particulgr component standard is harmonized with the IEC cofmponent standard.

DE - Thepe are National Differences based on editorial comments or corrections.

Each natipnal difference contains a description of what the national difference entails. Typically pne of the
following yvords is used to explain how the text of {he national difference is to be applied to thelbase IEC
text:

Addition{ Add - An addition entails adding a complete new numbered clause, subclause, table, figure,
or annex.|Addition is not meant to include-adding select words to the base IEC text.

ModificaI'on / Modify - A modification is an altering of the existing base IEC text such as the¢ addition,
replacement or deletion of certain words or the replacement of an entire clause, subclause, table, figure,
or annex pf the base IEC text.

Deletion J Delete - A deletion entails complete deletion of an entire numbered clause, subclalise, table,
figure, or pnnex without any replacement text.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR - Part 7-4: Ancillary equipment — PCB

terminal blocks for copper conductors

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

electrotechn
concerning
International

Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and\Guid

referred to gs “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committd

in the subje

t dealt with may participate in this preparatory work. International, governmental and non-goyernmental g

liaising with] the IEC also participate in this preparation. IEC collaborates closely with the |nternational Orgd
Standardizafion (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The form
opinion on t

b| decisions or agreements of IEC on technical matters express, as nearly as possible, an international g
e relevant subjects since each technical committee has representation from ‘allinterested IEC National C

3) IEC Publications have the form of recommendations for international use and are’accepted by IEC National Comm

sense. Whil
held respon

b all reasonable efforts are made to ensure that the technical contént of IEC Publications is accurate, |E|
ible for the way in which they are used or for any misinterpretation by any end user.

4) In order o promote international uniformity, IEC National Committees undertake to apply IEC Publications transpg
maximum eitent possible in their national and regional publications. Any divergence between any IEC Publicat
corresponding national or regional publication shall be clearly,indicated in the latter.

5) IEC itself

Hoes not provide any attestation of conformity™ Independent certification bodies provide conformity assessn

and, in some areas, access to IEC marks of canformity. IEC is not responsible for any services carried out by

certification

6) All users

bodies.

should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC/0r'its directors, employees, servants or agents including individual experts and mq
technical committees and IEG_National Committees for any personal injury, property damage or other damage o

whatsoever,

whether direct_or, indirect, or for costs (including legal fees) and expenses arising out of the publicatio

reliance upop, this IEC Rublication or any other IEC Publications.

8) Attention

s drawn, to the Normative references cited in this publication. Use of the referenced publications is indispen

all national
all questions
C publishes
bs (hereafter
e interested
rganizations
nization for

onsensus of
pPmmittees.
ttees in that

C cannot be

rently to the
ion and the

ent services

independent

mbers of its
any nature
h, use of, or

sable for the

correct appIFation of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent rights. IEC

shall not be

held responsible for identifying any or all such patent rights.

International Standard IEC 60947-7-4 has been prepared by subcommittee 17B: Low-voltage switchgear
and controlgear, of IEC technical committee 17: Switchgear and controlgear.

The text of this standard is based on the following documents:
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FDIS Report on voting
17B/1822/FDIS 17B/1827/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.

A list of all parts in the IEC 60947 series, published under the general title Low-voltage switchgear and
controlgear, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged untibthe stability
date indiqated on the IEC web site under “http://webstore.iec.ch” in the data related~to~the specific
publication. At this date, the publication will be
e reconfirmed,
e withdrawn,
e replaced by a revised edition, or
* amendefl.
IMPORTANT — The ’colour inside’ logo on the cover page of this publication indicates that it contains colours which gre
considered|to be useful for the correct understanding of its contents. Users should therefore print this document using a colour
printer.
DV.1 DE Add the following paragraph-to the IEC Foreword:
The numbering system in the standard uses a space instead of a comma tq indicate
tHousands and uses a comma instead of a period to indicate a decimal point. For[example,

000 means 1,000 and 1,01 _means 1.01.
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INTRODUCTION

This standard IEC 60947-7-4 for PCB terminal blocks covers not only the terminal block requirements
according to IEC 60947-7 series but also takes into account the specifications of connectors according to
IEC 61984 as the requirements for both components are highly similar due to equivalent applications.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR - Part 7-4:
Ancillary equipment — PCB terminal blocks for copper conductors

DV.2 DC Modification to Standard Title:

Replace “PCB terminal blocks for copper conductors” with “PCB terminal blocks for
copper and aluminum conductors”.

1 General

1.1 Scople

This part
similar us

Mounting
provide el

This stan
special p
intended 1
d.c.

NOTE 1 Lar
to cover any

NOTE 2 AW
kemil = 1 00
1Tcemil=1c
1 mil=1/1 ¢

This stand
disconned

If applica
account ir

bf IEC 60947 specifies requirements for PCB terminal blocks primarily intended for in

a)

.

ectrical and mechanical connection between copper conductors ang-the printed circu

jard applies to PCB terminal blocks intended to connect.copper conductors, with
eparation, having a cross-section between 0,05 mm?2 &and 300 mm2 (AWG 30/6
0 be used in circuits of a rated voltage not exceeding’1 000 V a.c. up to 1 000 Hz g

je cross section terminal blocks are dedicated to specific.design of high current PCBs. The range up to 300
possible application. Examples of high current PCBs and*PCB terminal blocks are shown in Annex C.

G is the abbreviation of “American Wire Gage” (Gage (US) = Gauge (UK));
0 cmil;
rcular mil = surface of a circle having-a diameter of 1 mil;

00 inch.

ard may be used as'a guide for special types of PCB terminal blocks with component
t units, integrated cartridge fuse-links and the like.

ble, in this(Standard the term “clamping unit” is used instead of “terminal”. This is
case of-references to IEC 60947-1.

dustrial or

and fixing on the printed circuit board is made by soldering, pressrinsor equivalent nmpethods to

it board.

br without
DO kemil),
r1500V

mm? is kept

5, such as

taken into

1

1DV__D2 Modification by adding the following:

1.1DV.1 This standard also applies to terminal blocks that have insulation piercing or
displacement clamping units.
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1.1DV.2 The wire range for terminal blocks covered by this standard include 0,051 mm? to
300 mm? (30 AWG to 600 kcmil) copper conductors and 3,31 mm? to 300 mm?2 (12 AWG to
600 kemil) aluminum conductors. See Annex DVA for aluminum requirements.

In Mexico, 3,31 mm?2 (12 AWG), 5,26 mm?2 (10 AWG), and 8,37 mm?2 (8 AWG) aluminum
conductors are not allowed.

1.

1DV.3 The voltage range includes up to 1500 Vac and 1500 Vdc.

1.2 Normative references

The folloy
indispens
reference

IEC 6006
resistance

IEC 6035
methods

IEC 6035
methods

IEC 60351
— Genera

IEC 6035
connectio

IEC 6035
methods

IEC 6035
test meth

IEC 6035
methods

IEC 6051
continuity|

ving documents, in whole or in part, are normatively referenced in this documen
Able for its application. For dated references, only the edition cited applies."Fo
5, the latest edition of the referenced document (including any amendments) applies.

B-2-20, Environmental testing — Part 2-20: Tests — Test T: Test methods, for solder;
to soldering heat of devices with leads

2-1, Solderless connections — Part 1: Wrapped connections;=-General requiren
bnd practical guidance

2-2, Solderless connections — Part 2: Crimped connections — General requirem
bnd practical guidance

P-3, Solderless connections — Part 3: Solderless:aceessible insulation displacement c(
requirements, test methods and practical guidance

2-4, Solderless connections — Part 4xSolderless non-accessible insulation disy
ns — General requirements, test methods and practical guidance

2-5, Solderless connections —~Part 5: Press-in connections — General requirem
bnd practical guidance

P-6, Solderless connections — Part 6: Insulation piercing connections — General req
bds and practical guidance

P-7, Solderless-connections — Part 7: Spring clamp connections — General requiren
bnd practicalwguidance

P-2-1, Connectors for electronic equipment — Tests and measurements — Part 2-1.
and eontact resistance tests — Test 2a: Contact resistance — Millivolt level method

IEC 6051

t and are
r undated

hbility and

ents, test

ents, test

nnections

blacement

ents, test

Lirements,

hents, test

Electrical

D A1  Connactors for alactronic aaiinmaont Tests and maoaciiramantc Dort 4
——C OGRS 186HOAHEG FOH +-SSt—aRa—H FEREAS a4

: Voltage

stress tes

equHps
ts — Test 4a: Voltage proof

IEC 60512-5-2, Connectors for electronic equipment — Tests and measurements — Part 5-2:
Current-carrying capacity tests — Test 5b: Current-temperature derating

IEC 60512-11-7, Connectors for electronic equipment — Tests and measurements — Part 11-7: Climatic
tests — Test 11g: Flowing mixed gas corrosion test

IEC 60512-11-9, Connectors for electronic equipment — Tests and measurements — Part 11-9: Climatic
tests — Test 11i: Dry heat
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IEC 60512-11-10, Connectors for electronic equipment — Tests and measurements — Part 11- 10: Climatic
tests — Test 11j: Cold

IEC 60695-2-11, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods — Glow-wire
flammability test method for end-products

IEC 60695-2-12, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods — Glow-wire
flammability index (GWFI) test method for materials

IEC 60695-2-13, Fire hazard testing — Part 2-13: Glowing/hot-wire based test methods — Glow-wire
ignition temperature (GWIT) test method for materials

IEC 60947-1:2007, Low-voltage switchgear and controlgear — Part 1: General rules; Amendment 1: 2010

IEC 60998-2-3, Connecting devices for low-voltage circuits for household and similar purposes 1 Part 2-3:
Particular|\requirements for connecting devices as separate entities with insulation-piercing clanyping units

IEC 6099p-1, Connecting devices — Electrical copper conductors — Safety tequirements for §crew-type
and screwless-type clamping units — Part 1: General requirements apd-particular requireinents for
clamping lunits for conductors from 0,2 mm? up to 35 mm? (included)
IEC 6099pP-2, Connecting devices — Electrical copper conductorsc=-Safety requirements for gcrew-type
and screwless-type clamping units — Part 2: Particular requiréments for clamping units for gonductors
above 35|mm? up to 300 mm? (included)

IEC 61210, Connecting devices — Flat quick-connect terminations for electrical copper conductors —
Safety requirements

ISO 6988, Metallic and other non-organic coatings — Sulfur dioxide test with general condensation of
moisture

12DV D1 Modification to add the following:

See Annex DVB for standard references.

2 Terms jJand definitions

For the purposes of this document, the terms and definitions given in IEC 60947-1, as wgll as the
following, |apply:

2.1
printed circuit board

PCB

piece of insulating material with fixed metal traces to connect electronic components

Note 1 to entry: Printed circuit boards are typically subdivided according to:

— their structure (e.g. single- and double-sided, multilayers);

— the nature of the base material (e.g. rigid, flexible).
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2.2

PCB terminal block

part intended to be mounted on a printed circuit board and carrying one or more mutually insulated contact
units and which provides an electrical and mechanical connection between copper conductor and printed
circuit board

2.3

rated current

current value assigned by the manufacturer which the PCB terminal block can carry continuously (without
interruption) and simultaneously through all its poles connected with the maximum cross-section,
preferably at an ambient temperature of 40 °C, without the upper limiting temperature being exceeded

2.4
contact ynit
conductivg part establishing the connection between printed circuit board and connectable conductor(s)

Note 1 to erftry: See Annex A.

25
upper linjiting temperature
ULT
maximum|temperature in the PCB terminal block as outcome (sum)of the ambient temperatufe and the
temperatyre rise due to current flow, at which the PCB terminalblock is intended to be still opg¢rable

Note 1 to erftry: At ambient temperature = ULT the available temperature rise due to current flow is zero, thus the curfent carrying
capacity of the PCB terminal block is zero.

2.6
lower limjting temperature
LLT
minimum ftemperature of a PCB terminal block assigned by the manufacturer, at which a PCB terminal
block is iftended to operate

27DV D2 Add the following definitions to Clause 2:

27DV A1

special preparation’/(of conductor end)
alteration of the manufactured shape or surface of the conductor to enable it to pe
copnnected to-the terminal.

2]7DV2
dctory’wiring terminal

usually at a manufacturer’s location. Such terminations use prepared or unprepared
conductors. Applicable for the United States. In Canada and Mexico, this definition does
not apply.
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2.

7DV.3

insulation piercing or displacement clamping unit
a clamping unit for the connection and possible disconnection of one conductor or the
interconnection of two or more conductors, the connection being made by piercing,
boring through, cutting through, removing, displacing, or making ineffective in some
other manner the insulation of the conductor or conductors without previous stripping.

2.

7DV.4

post connector
a connector utilizing a post onto which one or more conductors are secured by means of

a

tool.

2
S
a

2

a
a

7DV.5
VD
surface mount device

7DV.6

sfud-and-nut type connector
connector in which a conductor can be looped around a stud-and retained by @ nut or

connector that can retain a conductor that is first terminated in a wire connect

3 Classifjcation

A distincti
a) type of
b) ability t
c) type of
d) type of
e) numbe
f) pitch (c
g) contact
h) numbe

i) service

bn is made between various types of PCB terminal blocks, if applicable, as follows:
clamping unit (see 7.1.1);

o accept prepared conductors (see 2.3.28.0f IEC 60947-1:2007, Amendment 1 (201(
electrical contact to the printed circuit’ board;

mechanical fastening to the_printed circuit board;

- of poles;

bnter to center pin-Spacing);

unit with identical or dissimilar clamping units;

- of clamping units on each contact unit;

conditions.

or.

3DV.1 D2 Modification by adding the item j) to the list of types of terminal blocks as
follows:

j) for field and factory wiring or for factory wiring only. In Canada and Mexico this does not
apply.

3DV.2 D3 Modification to add the following:

In Canada, the general requirements applicable to this Standard are provided in
CAN/CSA-C22.2 No. 0.
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4 Characteristics

4.1 Summary of characteristics

The characteristics of a PCB terminal block are as follows:
— type of PCB terminal block (see 4.2);

— rated and limiting values (see 4.3).

4.2 Type of PCB terminal block

The following shall be stated:

— type of £lamping units (see 7.1.1);

— type of gontacting on the printed circuit board;

— number|of clamping units.

4.3 Rated and limiting values

4.3.1 Ratpd voltages

Subclausgs 4.3.1.2 and 4.3.1.3 of IEC 60947-1:2007 apply.

483.1DV D2 Modification by adding the fallowing:

Clause 4.3.1.1 of Table DVB.2, Reference No. 9, applies.

4.3.2 Ratped current

Verification of the rated current spegified by the manufacturer is made according to 8.4.5.
If an ambient temperature other than 40 °C is used for the definition of the rated current, the mahufacturer
should stgte, in the technicalidocumentation, the ambient temperature on which the rating is based, with

reference| if appropriate,to-the derating curve defined in IEC 60512-5-2, Test 5b.

The derat|ng curve is @btained by applying a reduction factor of 0,8 according to IEC 60512-5-2, Test 5b.
If another|reduction, factor is used, this shall be stated in the technical documentation.
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4.3.3 Standard cross-sections
The standard values for cross-sections of copper conductors to be used are given in Table 1.

Table 1 — Standard cross-sections of copper conductors

Metric size 1ISO Comparison between AWG/kcmil and metric sizes
Size Equivalent metric area

mm? AWG/kcmil mm?
0,05 30 0,05
Q08 28 008
0,14 26 0,13
0,2 24 0,205
0,34 22 0,324
0,5 20 0,519
0,75 18 0,82

1 - -

1,5 16 1,3

2,5 14 2,1

4 12 3,3

6 10 53

10 8 8,4

16 6 13,3

25 4 21,2

35 2 33,6

50 0 53,5

70 00 67,4

95 000 85

- 0000 107,2
120 250 (kcmil) 127
150 300 (kcmil) 152
185 350 (kemil) 177
240 500 (kcmil) 253
300 600 (kcmil) 304

4.3.4 Maximum cross-section
The maximum cross-séction shall be selected from the standard cross-sections given in Table|1.
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4.3.5 Connecting capacity

For PCB terminal blocks with a maximum cross-section between 0,05 mm?2 and 35 mm? inclusive, the
minimum range contained in Table 2 applies. The conductors may be rigid (solid or stranded) or flexible.
The manufacturer shall state the types and the maximum and minimum cross-sections of conductors that
can be connected and, if applicable, the number of conductors simultaneously connectable to each
clamping unit. The manufacturer shall also state any necessary preparation of the end of the conductor.

4.3.5DV D2 Modification by adding the following:

The minimum wire range specified in Table 2 does not apply.

TabIL 2 — Relationship between maximum cross-section and connecting capacity. o

f PCB
terminal blocks
Maximum cross-section Connecting capacity
mm2 AWG/kcmil mm2 AWG
d,05 30 0,05 30
d,08 28 0,05 - 0,08 30 - 28
q,14 26 0,05 - 0,08 — 0,14 30 — 28 — 26
D,2 24 0,08 - 0,14 -0,2 28 — 26 — 24
q,34 22 0,14 -0,2-0,34 26 — 24 - 22
D,5 20 0,2-0,34-0,5 24 -22-20
q,75 18 0,34 -0,5-0,75 22-20-18
1 - 0,5 -0,75 =1 -
,5 16 0,75 — 1°<4)5 20-18-16
.5 14 1-16+~25 18-16-14
4 12 1,5-25-4 16 —14 - 12
6 10 25-4-6 14-12-10
10 8 4-6-10 12-10-8
16 6 6-10-16 10-8-6
D5 4 10-16-25 8-6-4
B5 2 16 - 25-35 6-4-2
50 0 25-35-50 4-2-0
70 00 35-50-70 2-0-00
D5 000 50 - 70 — 95 0 — 00 — 000
- 0000 - 00 — 000 — 0000
20 250 70 -95-120 000 — 0000 — 250
50 300 95 - 120 - 150 0000 — 250 — 300
85 350 120 — 150 — 185 250 — 300 — 350
- 400 - 300 — 350 — 400
240 500 150 — 185 — 240 350 — 400 — 500
00 B00 T85 — 240 — 300 200 — 500 — 600

4.3.6DV D2 Addition of Clauses 4.3.6DV.1 — 4.3.6DV.7 to Clause 4.3:

4.3.6DV.1 Rated current — The manufacturer shall declare the maximum value of current

per terminal assembly.
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5 Produgt information
5.1 Markjng

A PCB tefminal block shall be marked in a durable and legible manner with the following:

4.3.6DV.2 Rated torque — The tightening torque value or range shall be specified.

4.3.6DV.3 In the United States, a terminal block shall be rated for factory wiring only if
applicable. In Canada and Mexico this requirement does not apply.

4.3.6DV.4 Any special wire types such as pre-bonded, pre-tinned, or double tinned wire
shall be specified.

4.3.6DV.5 All terminal blocks shall be rated [Prime ]Solid[Prime ] or [Prime
]Stranded[Prime ] or both as appropriate.

413.6DV.6 A terminal block having insulation piercing or displacement connections shall
be rated for specific insulation types.

43.6DV.7 A terminal block having screwless-type terminals shall be rated with 3 hominal
sirip length.

a) the narhe of the manufacturer or a trade mark by which the manufacturer can be readily idgntified;

b) a type reference permitting its identification in<oerder to obtain relevant information|from the

manufactyirer or his catalogue.

Very small PCB terminal blocks with a surface which cannot be marked shall be marked only [according

to a). In t]vose cases all specified information:shall be marked on the smallest packing unit.

5.2 Addi

ional information

The following information shall be (stated by the manufacturer, if applicable, e.g. in the manufactiirer’s data

sheet or his catalogue or on the'packing unit:
a) IEC 60P47-7-4, if the manufacturer claims compliance with this standard;

b) the makimum croess=section;

c) the connecting- capacity, if different from Table 2, including the number of conductors simuftaneously

connectalle;

d) the rated current and the reduction factor to determine the derating curve if different from 0,8;

NOTE Unless otherwise specified, the rated current is preferably determined on four-pole contact units.

e) the rated insulation voltage (U);

f) the rated impulse withstand voltage (Uinp), when determined;

g) service conditions, if different from those in Clause 6;
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h) special

preparation of the end of the conductor.

5.2DV.1 D2 Modification by adding Clauses 5.2DV.1.1 and 5.2DV.1.2 after item (a):

5.

2DV.1.1 Item (a) does not apply in Canada and the United States.

5.2DV.1.2 In Mexico, replace item (a) with NMX-J-538/7-4-ANCE, if the manufacturer claims
compliance with this standard;”

5.2DV.2 D2 Modification by adding the following items to the list following item (h):

1)

C(

p

q

r

s
4

t)

6 Norma

the rated current. See Clause 4.3.6DV.1;

the tightening torque. See Clause 4.3.6DV.2. In Canada and Mexico, the tighteni
ed not be marked unless the manufacturer specifies a tightening torque;

ng torque

in Canada and the United States, factory wiring only when applicable. See Clause

3.6DV.3. In Mexico this does not apply;

”“CU” or "Copper” if rated for copper wire only; also see Clause DVA.3.1 for aluminum

bnductors;
) special conductor preparation or use of prepared conductors. See Clause 4.3

specific insulation types (insulation displacement/piercing). See Clause 4.3.60

.6DV.4;

V.6;

solid conductors only or stranded conductors only as appropriate. Sep Clause

3.6DV.5;
special conductor types. See Clatse 4.3.6DV.4;

instructions to clearly indicate any rearrangement or adjustment necessary ta

various sizes of wires;

instructions for proper installation of the wire where the wiring method is not

adapt to

obvious;

a nominal strip-length for a terminal block having screwless-type terminals. S¢e Clause

3.6DV.7;
rated operational voltage. See Clause 4.3.1DV.

service, mounting and transport conditions

Clause 6 of IEC 60947-1:2007 applies.

6DV D2 Modification by replacing with the following:

Refer to standards in accordance with Table DVB.2, Reference No. 9.
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7 Constructional and performance requirements

7.1 Constructional requirements

7.1.1 Clamping units

The clamping units shall allow the conductors to be connected by means ensuring that a reliable
mechanical linkage and electrical contact is properly maintained.

No contact pressure shall be transmitted through insulating materials other than ceramic, or other material
with characteristics not less suitable, unless there is sufficient resiliency in the metallic parts to

compensgte for any possible shrinkage of the insulating material.
The correpponding test is under consideration.
Clamping|units and connecting methods listed in Table 3 fulfil the requirements of this standarg.
7]1.1DV.1 D2 Modification by replacing with the following: (U.SOand Canada only)
Rgfer to standards in accordance with Table DVB.2, Reference No. 9.
Table 3 — Standards for clamping units and connecting methods
Ref. Clamping units and connecting methods Reference standards
a) | Screw-type clamping unit IEC,60999-1 or IEC 60999-2
b) | Screwless-type clamping unit IEC 60999-1 or IEC 60999-2 or IEC 60352-7
c) | Wrapped connection IEC 60352-1
d) | Crinped connection IEC 60352-2
e) |Insylation displacement connection (accessible) IEC 60352-3 or IEC 60998-2-3
f) Insyilation displacement connection (non accessible) IEC 60352-4 or IEC 60998-2-3
g) | Press-in connection IEC 60352-5
h) | Insyilation piercing connection IEC 60352-6 or IEC 60998-2-3
i) Flaj quick-connect termination IEC 61210
i) | Solpered connection IEC 60068-2-20 @
2 The test ethod selected shall be stated in the test report.
NOTE The|relevant standard applies for the preconditioning of prepared conductors.
7]1.1DV.1A D2 Addition of the following: (U.S. only)
In the U.S.)for clamping units rated only for factory wiring, only Clause 8.3.3.1 of Part 7-1
i applicable.
In-Mexico,altof Ctause7t1applies:

7.1.1DV.2 D2 Addition of Clauses 7.1.1DV.2.1 through 7.1.1DV.2.2.3:

7.1.1DV.2.1 Current-carrying parts and their connections

7.1.1DV.2.1.1 A current-carrying part intended for use with copper wire shall be of copper,
a copper alloy, or other material suitable for the purpose.
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7.1.1DV.2.2 Wiring terminals

7.1.1DV.2.2.1 A wire-binding screw or stud-and-nut type terminal for field wiring may be
employed for conductors not larger than 5,3 mm?2 (10 AWG), provided that the application
of normal clamping action as intended will not impair the integrity of the joint. See
Solid-Wire Tightening Test, Clause 8.3.3.6dv.2 of Part 7-1.

7.1.1DV.2.2.2 A field wiring connector employing a wire-binding screw or stud-and-nut
terminal shall be capable of accommodating a three-quarter loop.

7.1.1DV.2.2.3 To determine compliance with 7.1.1DV.2.2, the conditions in (a) and (b) shall
bé met or, for a solid conductor, the test described in 8.3.3.6dv.2 of Part 7:1| shall be
conducted. A terminal for a stranded conductor shall meet conditions described jn (a) and

().

a) The threaded screw or stud shall not have more than 12,6'threads pern
centimeter and shall not be smaller than 4,2 mm diameter for wire larger than 2,1
mm? (14 AWG) and not smaller than 3,5 mm diameter fot 14 AWG and smaller
wire. A wire-binding screw or stud-and-nut type terminal’ shall be provided with
upturned lugs, a cupped washer, barriers, or other-equivalent means to hold the
wires in position even if the screw or nut becomes slightly loose.

be of metal not less than 1,3 mm thick for'a’'wire larger than 14 AWG and not less
than 0,76 mm thick 14 AWG or smallerwire. Threads provided by extruding a
hole before tapping shall be counted-if-the thickness of the unextruded metal is
not less than the pitch of the thread.

b) The tapped terminal plate shall not have<dess than two full threads, a:{j shall

7.1.2 Molinting and installation
PCB terminal blocks shall be so designed, that safe mounting on a printed circuit board is ppssible by
means of|soldering, pressing-in, screwing, etc. The connection to the printed circuit board shall not be
damaged [by connecting the conductars:

Tests sha]l be made in accordance with 8.3.2.
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7.1.3 Cle

arances and creepage distances

For PCB terminal blocks for which the manufacturer has stated values of rated impulse withstand voltage
(Ump) and rated insulation voltage (U;), minimum values of clearances and creepage distances are given

in Tables

13 and 15 of IEC 60947-1:2007, Amendment 1 (2010).

For PCB terminal blocks for which the manufacturer has not declared a value of rated impulse withstand
voltage (Upyp), guidance for minimum values is given in Annex H of IEC 60947-1:2007.

Electrical

7

T

ci

T

requirements are given in 7.2.2.

1.3DV D2 Modification by adding the following:

eepage and clearance distances given in Tables 13 and 15 of the standards co
ble DVB.2, Reference No. 9, may be used.

ne spacings on a terminal block shall be as specified in Table 7.1.3DV/ Alternately, the

tained in

N¢te 1DV: For information regarding verification of clearances and creepage distances by measurement, see the
sthndards contained in Table DVB.2, Reference No. 9, Annex G.

Table 7.1.3DV D2 Add the following table:

Table 7.1.3DV — Minimum acceptable clearances and creepage distances

Application Potential involved in Minimum clearances and creepage distances,
volts (rms or d.c.) mm,_between uninsulated live parts of opposite
polarity and between an uninsulated live part
and a grounded part including any mounting
surface
Clearance through air | Creepage over surface
A. Service — including 51 - 150 12,7 19,1
dead-front 151300 19,1 31,8
IZ""“"'“’““'S’ _ 3d1-- 600 25,4 50,8
panelboards, service
quipment, and the like
B. Commercial 51 - 150 1,62 1,62
appliances, including 151 — 300 2,42 2,42
business equipment, 301 — 600 9,5 12,7
lectronic data
processing equipment,
and the like
C. Industrial; general 51 - 150 3,22 6,4
151 - 300 6,4 9,5
301 — 600 9,5 12,7
Bindustrial,devices 5+—366 +62 3;22
having limited ratings® 301 - 600 48 9,5
E. Terminal blocks 601 — 1 000 14,0 21,6
rated 601 — 1 500 V 1001 — 1 500 17,8 30,5
NOTES -

1) A slot, groove, or similar spacing, 0,33 mm wide or less, in the contour of insulating material,
shall be disregarded.

2) An air space of 0,33 mm or less between a live part and an insulating surface shall be
disregarded for the purpose of measuring over surface spacings.

Table 7.1.3DV — Minimum acceptable clearances and creepage distances Continued on Next Page
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Table 7.1.3DV — Minimum acceptable clearances and creepage distances (Continued)

Application Potential involved in Minimum clearances and creepage distances,

volts (rms or d.c.) mm, between uninsulated live parts of opposite

polarity and between an uninsulated live part

and a grounded part including any mounting
surface

Clearance through air | Creepage over surface

|terminal block does not exceed 15 amperes at 51 — 150 volts, 10 amperes at 151 — 300 volts] 5

2 The spacing between field wiring terminals of opposite polarity and the spacing between a field
wiring terminal and a grounded dead metal part shall not be less than 6,4 mm if short-circuiting
or grounding of such terminals can result from projecting strands of wire. Examples of means

that prevent stray wire strand contact include rating the terminal block for solid wire only, and

design features such as recessed terminal pockets.

b The clearances and creepage distances specified in item D are applicable to a terminal block-for
use only in or with industrial control equipment where the load on any single circuit of the

amperes at 301 — 600 volts, or the maximum ampere rating, whichever is less.

7.1.4 Ter

Subclaus¢ 7.1.8.4 of IEC 60947-1:2007 applies with the following addition

A PCB te
clamping
physically|

If such
manufact

Such prov
7

R

7.1.5 Registance to abnormal heat.and fire

The insuldtion materials of PCB terminal blocks shall not be adversely affected by abnormal hez

Complian

a) the glo

minal identification and marking

minal block shall have provision, or at least space, for identification marks or number
Linit or contact unit related to the circuit of which it forms a_part except when such mar,
possible.

arking is not possible the information shall\be stated by the manufacturer, e
rer's data sheet or his catalogue or on the packing unit.

ision may consist of separate marking items, such as marking tags, identification lab
1.4DV D2 Modification to add the following:

pfer to standards in accordance with Table DVB.2, Reference No. 9.

Ce is checked by:

v-wire.fest on the complete product according to 8.5 or

b) verificafion of the insulating material in accordance with

s for each
King is not

g. in the

els, etc.

it and fire.

1) IEC 60695-2-12, method GWFI at a temperature of 850 °C or

2) IEC 60695-2-13, method GWIT at a temperature of 775 °C.

This verification is not necessary for small parts (see IEC 60695-2-11).

NOTE 1 The relevant test method is specified by the manufacturer.
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NOTE 2 For some applications it may be mandatory to check compliance by the glow-wire test on the complete product according
to 8.5 only. The need is either defined in the end-product standard or by agreement between manufacturer and users. See B.1.

7.1.5DV D2 Addition of Clauses 7.1.5DV.1 — 7.1.5DV.1.8 and Table 7.1.5DV.1: (Canada
and the United States Only)

7.1.5DV.1 Insulation

7.1.5DV.1.1 Insulation material shall not have less than the minimum values specified in
Table 7.1.5DV.1 and shall be subjected to the Thermoplastic Insulator Stress Relief Test,
8.7DV, for the United States and the Accelerated Aging Test, 8.8DV, for Canada. The
rglative thermal index used shall be the lesser, published value from Elreftrical or

chanical without Impact. For the purpose of this Standard, an insulatioh. material is
defined as a material which is in contact with or within 0,8 mm of either@ninsulated live
parts of opposite polarity, or uninsulated live parts and either metal parts:that arg capable
of being grounded in service or any surface exposed to contact.

In Canada, insulating materials in contact with current-carrying parts of devices shall have
a|flammability classification of V-2 or better, in accordance with the standards ¢ontained
in Table DVB.2, Reference No. 1, in a thickness of 1,6 mm-or in the minimum thigkness in
contact with that current-carrying part.

7{1.5DV.1.2 An insulation material having values less than any of those containetji in Table
7{1.5DV.1 may be used, when based on end-product performance tests. See Table DVB.2,
Reference No. 6 or 7, and footnotes c, d, and.e of Table 7.1.5DV.1.

7{1.5DV.1.3 The thermoplastic insulator, stress relief test is not required |for rigid
thermosetting materials, such as phenalic.

7]1.5DV.1.4 In Canada, the accelerated aging test shall be conducted in accordance with
Clause 8.8DV.

7{1.5DV.1.5 In the United (States, the thermoplastic insulator stress relief telst is not
rgquired for materials(that have a published relative thermal index (Electfical and
Mechanical without Impact) greater than 70 °C.

7[1.5DV.1.6 In the/United States, the inclined plane tracking test, see Table DVB.2,
Rpference No. 6-or 7, shall be conducted at the application (rated) voltage for terminal
blocks rated 601 — 1 500 Volts. In Canada and Mexico this requirement does not|apply.

7{1.5DV:1.7 Insulation material bases that have been molded or fabricated fro¥| regrind
r

:]aterials, blending of materials, use of pigment, colorants, flame retardants, similar

7.1.5DV.1.8 A Proof Tracking Index (PTI) test shall be performed on the terminal block for
those materials where no CTI rating exists.
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Table 7.1.5DV.1 — Maximum performance level category (PLC) values for insulation materials

Flammability CTIa® Hwa.c.f HAldf
classification® | Minimum Maximum Minimum Maximum Minimum Maximum
value PLC value PLC value PLC
V-0 175V 3 7s 4 15 arcs 3
V-1 175V 3 15s 3 30 arcs 2
V-2 175V 3 30s 2 30 arcs 2
HB 175V 3 30s 2 60 arcs 1

2 See Table DVB.2, Reference No. 5.
b These flammability ratings are derived from Table DVB.2, Reference No. 1.

material with weaknesses in these values may be used provided abnormal overload or glow-wire
end product tests are performed. See Table DVB.2, Reference No. 6.
material with weaknesses in these values may be used provided an end product arcing fest-is
pgrformed at 50% power factor and the amperage and voltage that the terminal block is rated'for, to p
maximum of 30A, 250V. For terminal blocks rated at greater than 30A, 250V, a minimum V-1
flgmmability rating and minimum CTI of 175 (PLC max of 3) are also required. See Table'DVB.2,
Reference No. 7, High Current Arc Resistance to Ignition (HAI).

ee 7.1.5DV.1.8.
f HB flammability rating, HWI, and HAI values do not apply in Canada.

7.1.6 Ma

imum cross-section and connecting capacity

PCB terminal blocks shall be so designed that conductors-@f the maximum cross-section and the
connectinf capacity, if applicable, can be accepted.

Compliange is checked by the test described in 8.3.4.

The verifitation of the maximum cross-section may.be performed by the special test according to 8.3.5.

7.2 Perfgrmance requirements

7.2.1 Temperature rise

PCB terninal blocks shall be tested in accordance with 8.4.5. The sum of ambient temperature and
temperatyre rise of the PCB terminal block shall not exceed the upper limiting temperature (UYT).

722.1DV D1 Madification by adding the following:

Fpr Canada.and the United States, the temperature rises on a terminal block [shall not
exceed the applicable values specified in Table 7.2.1DV. For Mexico, the temperature rises
oh a terminal block shall not exceed the applicable values specified in Table
except'the wiring terminal of the terminal block shall not exceed 45K.

7.2.1DV,
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Table 7.2.1DV — Maximum acceptable temperature rises

Material and Components °C

Insulation Base a
Wiring terminal of terminal block 30°

Any bus, strap, or clip that mates with another similar bus, strap, or clip to 50
facilitate a disconnection arrangement of a 2-piece terminal block (not a
field wiring terminal)

NOTE - These limits do not apply to an insulated conductor or other material that has been investigated and
found acceptable for a higher temperature.

2 Rated

temperature limit of material minus test ambient temperature.

b For Mexico, the maximum acceptable temperature rise is 45K.

7.2.2 Die

If the man
60947-1:2
If applicah

For the verification of solid insulation the power-frequency withstand voltage test shall be car

accordang

The verifigation of sufficient clearances and creepage distances’shall be made in accordance

For PCB
voltage ({

I
t
al
V{

R

722.2DV D2 Modification of Clause 7.2.2 by replacing with the following:

ectric properties

007), the requirements of 7.2.3 and 7.2.3.1 of IEC 60947-1:2007, Améndment 1 (20|

e with 8.4.3 b).

erminal blocks for which the manufacturer has not declared a value of rated impulse
imp), uidance for minimum values is given in Anhéx H of IEC 60947-1:2007.

mediately following the temperature-rise test and while still in a heated co

pplication of a 60-hertz essentially sinusoidal potential of 1 000 volts plus twice
bltage of the terminal block between:

a) Live parts that-are not conductively interconnected; and
b) Live parts_and the surface to which the terminal block is mounted.

pfer to standards in accordance with Table DVB.2, Reference No. 9.

le, the impulse withstand voltage test shall be carried out in accordance with 8.4.3 a)).

ufacturer has declared a value of the rated impulse withstand voltage (Ug,) (see 4.3.]1.3 of IEC

10) apply.
ied out in
ith 8.4.2.

withstand

hdition, a

rminal block shall be capable -of;withstanding without breakdown for 1 mjnute the

the rated
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7.2.3 Short-time withstand current

A PCB terminal block shall be capable of withstanding the short-time withstand current which corresponds
to 120 A/mm? for 1 s, in accordance with 8.4.6.

The test shall be performed using the smallest cross-section in the current path of the contact unit as
declared by the manufacturer.

7.

2.3DV D2 Modification by adding the following:

Clause 7.2.3 does not apply in Canada and the U.S.

7.2.4 Cor

When me
the condy

deviationd.

7
C

7.2.5 Age

For the verification of the resistance of connections against'the influence of temperatures and

atmosphe

Complian

tact resistance

psured according t08.4.4, the change in contact resistance of a PCB terminal block
ctor connection and the mounting on the printed circuit board shall not éxceed the p|
2.4DV D2 Modification by adding the following:

ause 7.2.4 does not apply in Canada and the U.S.

ing test (climatic sequence and corrosion test)

res the climatic sequence test shall be carried\out.

Ce is checked by the test described in 8.4.7.

hly):

the U.S., for a screwless terminal block in accordance with Clause 8.4.7

2.6DV D2 Addition of Clauses 7.2.6DV.1 — 7.2.6DV.4:
2.6DV.1 Test of mechanical strength of clamping units

2.6DV-1.1 The conductor ends shall not be cut off or damaged in any way that

7.

caused by
ermissible

corrosive

2.5DV D2 Modification by adding<the following (for Screwless-type terminal blocks

DV.1, the

tel;nperature rise for the_last “"ON” period shall not be more than 5°C higher than the first
On period. In Mexico, either Clause 7.2.5 or Clause 7.2.5DV may be applied.

prevents
blies, the

eir further use, and no damage shall have occurred to the terminal assem

2.6DV.2 Tab pull test

art 7-1.
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7.3 Electromagnetic compatibility (EMC)

Subclausg¢ 7.3 of IEC 60947-1:2007, Amendment 1 (2010) applies.
8 Tests
8.1 Kind$ of test

Subclausg 8.1.1 of IEC 60947-1:2007 applies with the following addition.

7.2.6DV.2.1 No damage shall have occurred to the terminal assembly, the terminal block,
or the mounting means following the test in Clause 8.3.3.6dv.1 of Part 7-1.

7.2.6DV.3 Solid-wire tightening test

7.2.6DV.3.1 To determine that normal clamping action as intended does not impair the
integrity of a joint as specified in 7.2.6DV.1, the binding member shall be tightened on a
solid wire to the torque specified in Table 8.3.3.6dv.2 of Part 7-1, following the test in
Clause 8.3.3.6dv.1 of Part 7-1, without causing:

a) The wire to be forced out of the joint; or

b) Damage to any part of the terminal block.
7{£.6DV.4 Thermoplastic insulation stress relief test
7]2.6DV.4.1 In the U.S. and Mexico, there shall be no shrinkage, warping,|or other

distortion resulting in the reduction of clearances or creepage distances below the
specified values. In Canada, this requirement does not apply¢

No routing tests are specified. The verifieation of the maximum cross-section according to [8.3.5 is a

special tegt. All other tests are type tests.

81DV D2 Modification (toyadd the following:

Refer to standards in:accordance with Table DVB.2, Reference No. 9.
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8.2 General

Unless otherwise specified, PCB terminal blocks are tested in new and in clean condition, and installed
as for normal use (see 6.3 of IEC 60947-1:2007) at an ambient temperature of (25 + 10) °C.

The tests are carried out in the order described in the subclauses.
8.2DV D2 Modification by replacing the second paragraph with the following:

In Canada and the U.S., the tests shall be performed as indicated in Table 8.2DV.1.

For Mexico, the tests shall either be carried out in the same order in which thessybclauses
describe them, or be performed as indicated in Table 8.2DV.1.

Each test|is carried out on new individual specimens with at least four contact units (ohe set) where each
multipole PCB terminal block may contain the required number of contact units.

For a PCB terminal block family with the same design and comparable form, t€sts need only be performed
on specimens representing the most unfavourable case.

The surfage of the conductors shall be free of contamination and carfesion which degrades performance.

Care shal| be taken when stripping conductors to avoid cuttinginicking, scraping or otherwise [damaging
the conductors.

In cases where the manufacturer has stated that special preparation of the end of the copductor is
necessary, the test report shall indicate the method af preparation used.

The tests|are carried out with the type of condugctors (rigid or flexible) as stated by the manufagturer.

If one of the PCB terminal blocks does net withstand one of the tests, this test shall be repegated on a
second sgt of PCB terminal blocks, all of which shall then comply with the repeated test. If this {est is part
of a test dequence, the complete test(sequence shall be repeated.

Table 8.2DV D2 Add the following table:

Table 8.2DV.1 — Test sequence

Sequence Number Quantity Test Referenced
Clause
20of5 Attachment of the terminal block on its 8.3.2
support?
2 of 5 Mechanical Ir_wn.r_\nrl'ine of nl:m.r_\ing units 81313
sequence
Verification of voltage drop? 8.4.4
Test of mechanical strength of clamping 8.3.3.1
units
Verification of voltage drop? 8.4.4
3 2 Test for damage and accidental loosening
of conductors of a terminal block
sequence
Flexion 8.3.3.2
Pull-out 8.3.3.3

Table 8.2DV.1 — Test sequence Continued on Next Page
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Table 8.2DV.1 — Test sequence (Continued)

Sequence Number Quantity Test Referenced
Clause
4 1 Verification of rated cross-section and 8.3.3.4
rated connecting capacity?
5 1 Verification of rated cross-section (special |8.3.3.5
test with gauges)?
6 6 Tab pull 8.3.3.6DV.1
7 1 Solid-wire tightening 8.3.3.6DV.2
8 2 Verification of clearances and creepage 8.4.2
distances
D 5 Dielectric 8.4.3
0 3 Temperature rise sequence
Verification of the voltage drop? 8.4.4
Temperature rise 8.4.5
Verification of the voltage drop? 84.4
1 6 Conditioning 8:4.7DV.2.1
Temperature rise 8.4.7DV.2.2
Dielectric 8.4.3
2 1 Short time withstand current sequence
Verification of the voltage drop? 8.4.4
Short time withstand current-2 8.4.6
Verification of the voltage'drop? 8.4.4
3 2 Aging test sequence®
Verification of the'voltage drop? 8.4.4
Aging test for serewless-type terminal 8.4.7
blocks
Verification of the voltage drop? 8.4.4
Pull-out @ 8.3.3.3
4 3 Verification of thermal characteristics? 8.5
5 1 Thermoplastic insulation stress relief test® | 8.7DV
6 1 Accelerated Aging Test® 8.8DV
Not required in Canada and.the-United States.
Not for Canada.
Applies to Canada only.
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8.3 Verification of mechanical characteristics

8.3.1 General

The verification of mechanical characteristics includes the following test:

— attachment of the PCB terminal block on its support (see 8.3.2);

— verification of the maximum cross-section and connecting capacity (see 8.3.4);

— verification of maximum cross-section (special test with gauges) (see 8.3.5).

8.3.2 Attdchment of the PCB terminal block on its support

The tests|shall be carried out on the smallest number of poles, preferably two poles}yof a PCB terminal
block, which is mounted on an appropriate support (printed circuit board) as in nérmal use acfcording to
the manufacturer’s instructions. For PCB terminal blocks to be soldered on printéd circuit boards, this test
shall be cprried out on printed circuit boards with plated-through holes.

The wiring of the PCB terminal blocks for this test shall be carried out as shown in Figure I with the
maximum| cross-section as specified by the manufacturer.

After the YVerification of the contact resistance according to 8.4:4 this conductor shall be conngcted and
disconnedted five times according to the manufacturer’s instfuctions. For each connection a new end of
the conductor shall be used.

The tightgning torque for PCB terminal blocks with sgrew-type clamping units shall be in accordance with
Table 4 of IEC 60947-1:2007 or alternatively with ‘& higher value as specified by the manufactyrer.

At the endl of the test the PCB terminal blocks<shall comply with the contact resistance test according to

8.4.4. Aftd

8

Cc

r the test the terminal assembly-shall be free from damage which may impair further
3.2DV D2 Modification hy adding the following:

ause 8.3.2 does nat apply in Canada and the U.S.

use.
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8.3.3 Vacant
8.3.4 Verification of the maximum cross-section and connecting capacity

The verification of the maximum cross-section and connecting capacity shall be carried out according to
the standard for clamping units to be used (see 7.1.1).

NOTE The mechanical properties of clamping units are tested according to the applicable connecting methods listed in Table 3.

8.3.4DV D2 Modification by adding the following:

Clause 8.3.4 does not apply in Canada and the U.S.

8.3.5 Verffication of maximum cross-section (special test with gauges)

Subclaus¢ 8.2.4.5 of IEC 60947-1:2007, Amendment 1 (2010) applies with the following additipn.

The test ghall be carried out on each clamping unit of one PCB terminal blogk:
83.5DV D2 Modification by adding the following:

813.5DV.1 Clause 8.3.5 does not apply in the U.S. and €anada.

8.4 Verification of electrical characteristics

8.4.1 General

The verifigation of electrical characteristics includes the following:

— verificatjon of clearances and creepage distarces (see 8.4.2);

— dielectrip tests (see 8.4.3);

— verificatjon of the contact resistance (see 8.4.4);

— temperdture rise test (see-8:4'5);

— short-time withstand current test (see 8.4.6);

— ageing {est (se€ 814.7).



https://ulnorm.com/api/?name=UL 60947-7-4 2018.pdf

APRIL 27, 2018 NMX-J-538/7-4-ANCE ¢ CAN/CSA-C22.2 NO. 60947-7-4:18 ¢ UL 60947-7-4 35

8.4.2 Verification of clearances and creepage distances
8.4.2.1 General

The verification is made between two adjacent PCB terminal blocks or mutually insulated contact units of
a multipole PCB terminal block and all live parts and accessible metal parts of a PCB terminal block.

The measurement of clearances and creepage distances shall be made under the following conditions:
a) the PCB terminal blocks shall be connected with the most unfavourable conductor type(s) and

conductor cross-section(s) among those declared by the manufacturer or without a conductor, if this turns
out to be the most unfavourable case;

b) the corjductor ends shall be stripped, if required, to a length specified by the manufacturer.

The method of measuring clearances and creepage distances is described\in annex [G of IEC
60947-1:4007.

8.4.2.2 Clearances
The meapured values of clearances shall be higher than the values given in Table 13 of IEC
60947-1:4007 for case B — homogeneous field (see 7.2.3.3 of IEG60947-1:2007) based on thge value of
the rated |mpulse withstand voltage (Ujy,,) and the pollution degree stated by the manufacturer.
The impulse withstand voltage test shall be carried out insaccordance with 8.4.3 a) unless the measured
clearancep are equal to or larger than the values given. in Table 13 of IEC 60947-1:2007 for[case A —
inhomogeneous field (see 8.3.3.4.1, item 2), of IEC 60947-1:2007, Amendment 1 (2010)).
8.4.2.2DV D2 Modification by adding:the following:

Refer to standards in accordance with Table DVB.2, Reference No. 9.
8.4.2.3 Creepage distances

The meapured creepage distances shall be not less than the values given in Table 15 of IEC
60947-1:4007, Amendment-$3(2010) in connection with 7.2.3.4 a) and b) of IEC 60947-1:2007|based on
the rated| insulation voltage (U.), the material group and the pollution degree as specifigd by the

manufactdirer.

814.2.3DV.1 D2 Modification by replacing with Clauses 8.4.2.3DV.1.1 — 8.4.2.3DV]1.7:
(Canada~and the U.S. only)

8/423DV-1- Spacings—sha measured ugh—ecracks neen—sections of a
sectional type terminal block. In applying Table 7.1.3DV, it shall be assumed that:

a) Adjacent poles are at opposite polarity; and

b) Any mounting surface is at ground potential.
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8.4.2.3DV.1.2 Spacings shall be measured at all live parts of a terminal block, including
factory terminations, e.g. printed circuit board solder pins. When soldered or wired in the
actual end use application, these spacings shall be additionally evaluated in the end
product.

8.4.2.3DV.1.3 A live screw head or nut on the underside of an insulating base shall be
reliably prevented from loosening and shall be adequately insulated or spaced from the
mounting surface. This can be accomplished by:

a) Countersinking such parts not less than 3,2 mm in the clear and then covering
them with a waterproof, insulating sealing compound that does not melt at a
temperature of 15°C higher than the normal operating temperature in the|device,
and not less than 100°C in any case, or

b) Reliably securing such parts and insulating them from the maounting surface
by means of a barrier or the equivalent, or by means of through-air or
oversurface spacings as specified in Table 7.1.3DV.

8:4.2.3DV.1.4 An insulating barrier or liner used as the sole separation bejween an
uhinsulated live part and a noncurrent-carrying metal part (including grounded metal part)
or between uninsulated live parts of opposite polarity shall be of material that is agceptable
fgr the mounting of an uninsulated live part and not less than 0,71 mm thick.

of the required spacing through air shall not be less and 0,8 mm thick. If the barrier or liner
ig of fiber, the air space shall not be less ¢han 0,8 mm, and if that barrier or ljner is of

aterial of a type that is not suitable for the support of an uninsulated live metal| part, the
air space provided shall be such that, upoen investigation, it is found to be adequgte for the
particular application.

8/4.2.3DV.1.5 An insulating barrier or liner that is;used in addition to an air spacF in place

8/4.2.3DV.1.6 A barrier or liner that is used in addition to at least one-half of the required
spacing through air may be less than 0,8 mm, but not less than 0,33 mm thick,|provided
that the barrier or liner is-of a material that is suitable for the mounting of an uqinsulated
live part, of adequate mechanical strength if exposed or otherwise likely to be gubject to
echanical damage, . and reliably held in place.

8.4.2.3DV.1.7 Insulating material having a thickness less than that indicated in Clauses
84.2.3DV.1.3 and’8.4.2.3DV.1.4 may be used if, upon investigation, it is found to be suitable
and adequate for the particular application.

84.2.3DV.2 D2 Modification by adding the following: (Mexico only)

_' alte - o-th LHremae s—the N3
8.4.2.3DV.1.1 - 8.4.2.3DV.1.6 above may apply.

im Clauses
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8.4.3 Dielectric test

a) If the manufacturer has declared a value for the rated impulse withstand voltage (Uy,), the impulse
withstand voltage test shall be carried out in accordance with Table 4.

b) The power-frequency withstand verification of solid insulation according to IEC 60512-4-1 shall be
made in accordance with the test voltages given in Table 5. For this test, the PCB terminal blocks are
connected with the most unfavourable conductor (without a printed circuit board). The duration of the test
is 1 min. The test voltage shall be applied between each of the poles which can assume different
potentials in the application.

NOTE The felationship between nominal voltages and of the rated impulse withstand voltage (Up) are given in Anrlex H of IEC
60947-1:20(7 (see also 7.1.3).

A voltage|dip of the test voltage or a disruptive discharge or flashover is not allowed.

Table 4 — Impulse withstand test voltages

Impulse withstandvoltage?
Rated impulse voltage for a height of 2 000 m above sea
level at sea level
kV kV (1,2/50 ps) kV (1,2/50 ps)
0,5 0,5 0,55
0,8 0,8 0,91
15 1,5 1,75
2,5 2,5 2,95
4 4 4,8
6 6 7,3
8 8 9,8
12 12 14,8
a If the testjng laboratory is situated at a height between sea level and 2 000 m, interpolation of the impulse voltage is allowed.

Table 5 — Dielectric test.voltages corresponding to the rated insulation voltage

Rafed insulation voltage A.C. test voltage (r.m.s.)a
U; Overvoltage category lli Overvoltage category I
\' kV kV
U, <63 0,5 0,4
63 < U < 100 0,8 0,5
100 < U, £ 160 1,4 0,8
160 < U, < 320 2,2 1,4
320"< U; < 500 3,1 2,2
500 < U, < 1 000 T2 3,1
a8 R.M.S. test voltages are based on 6.1.3.4 of IEC 60664-1:2007 and are higher than those of IEC 60947-1:2007, Table 12A in
order to be in line with requirements of end-product standards.

8.4.3DV D2 Modification by adding the following:
Table 5 does not apply in the U.S. and Canada.
Immediately following the temperature rise test in Clause 8.4.5DV and while still in a heated

condition, terminal blocks having screwless-type terminals or insulation piercing or
displacement connections shall be subjected to the dielectric test in Clause 7.2.2DV.
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8.4.4 Verification of contact resistance

The contact resistance shall be verified:

a) before and after the test of attachment of the PCB terminal block on its support (see 8.3.2);
b) before and after the temperature rise test (see 8.4.5);

c) before and after the short-time withstand current test (see 8.4.6);

d) before, during and after the ageing test (see 8.4.7).

The verifigation is made as specified in 8.3.2, 8.4.5, 8.4.6 and 8.4.7.
The contdct resistance shall be measured between the connected conductor and thejinterconpection on
the printgd circuit board at each contact unit of a PCB terminal block as shown in Figufe 1. The
measurement is carried out according to the procedure specified in IEC 60512-241. After the tgsts a), b),
c) and d) the contact resistance shall not rise by more than 50 % of the initiaDtheasurement value.

If the megsurement value exceeds 1,5 times the initial measurement value, the clamping unifs and the
connecting methods may be evaluated separately.

84.4DV D2 Modification by adding the following:

Subclause 8.4.4 does not apply in the U.S. and Canada.
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Dimensions in mm

su2781

Key
I Test curfrent

mV  Voltnjeter

n  Numbey of connections to the printed circuit board per contact unit
CC Tracqg on the printed circuit board for interconnection

Amax Majimum cross-section in mm?

Figurp 1 — Test assembly for the measurement of .contact resistance and temperature rise

Figure 1DV D2 Modification of Figure 1;

Reduce the number of poles from 4.0’ 3 and remove the mV drop measurement locations.

8.4.5 Temperature rise test

This test $erves to evaluate the ability” of the PCB terminal block to carry the rated current permanently
without exceeding the upper limiting temperature (ULT). Unless otherwise specified, the tegt shall be
carried oyt according to IEC 60512-5-2 under the following test conditions.

The test i$ carried out on.an assembly of PCB terminal blocks mounted next to each other with preferably
four contdct units perdevel as shown in Figure 1 and Figure 2. The PCB terminal block shall bg¢ mounted
on a printed circuifdoard as in normal use and connected in series with insulated conductprs of the
maximum| cross=section and conductors on the printed circuit board. The interconnections on the printed
circuit bodrd shall be made with solid bare conductors of equal cross-section or comparable njeans and
as short ds possible. nr
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Figure 2 — Example of wiring structure OQQQnulti-tier PCB terminal block
QO
The tightgning torque for PCB terminal blocks witq@w-type clamping units shall be in accordance with
ahig

Table 4 of IEC 60947-1:2007 or alternatively wit her value as specified by the manufactdrer.

.

The length of connectable conductors and ednductor loops shall be taken from Table 6.

O

Table 6 — Length. \hnectable conductors and conductor loops
N
Cross-section ’V Length
mm? mm
<10)" 500 + 50
160 35 1.000 + 100
,,Q\ 35 2 000 + 200
<=
For PCB| ter blocks having/providing several connections to the printed circuit oard the
Cross-sectio interconnections Ag shall be calculated according to the following equation:

AB < (Amax/ n)

where
Ag s the cross-section of interconnections in mm?
Amax  the maximum cross-section in mm? and

n the number of connections to the printed circuit board per contact unit.
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The sum of cross-sections of interconnections (Ag x n) shall not exceed the cross-section of the

connectable conductor. Examples are given in Table 7.

Table 7 — Examples of cross-sectional distribution of interconnections on printed circuit boards

Maximum cross- Number of connections to printed circuit board (n)
section 1 | 2 | 3 | 4
(Amax) Cross-section of interconnections (Ag)
mm? mm2
25 25 h | Q75 Q5
4 4 15 1 1
6 6 2,5 1,5 1,
10 10 4 2,5 2,

The test gssembly shall be prepared and arranged for the test procedure as shown in Figure 1|according

to the test conditions described in IEC 60512-5-2, Test 5b. Unless otherwiSe) specified, the dize of the
printed ciicuit board shall be selected so that it protrudes over the base area of the PCB ternjinal block

on all sidgs corresponding to five times the spacing of the PCB terminal block. The printed circuit board
that is usgd shall be described in the test report.

After verification of the contact resistance as described in-8{4.4, the test shall be carried out with
single-phgse alternating or direct current as described in IEC 60512-5-2, Test 5b.

As descriped in IEC 60512-5-2, the measuring points for-measuring the temperature shall be located on
the hottegt spot above the printed circuit board (component side).

Where applicable it may be necessary to determine the hottest spot by carrying out pre-tests.

The redugtion factor to determine the derating curve is 0,8. If this is not adhered to, the deraling factor

used shal| be indicated in the technicalidocumentation.
At the end of the test and after cobling down to ambient temperature the PCB terminal block shgll comply
with the cpntact resistance test according to 8.4.4 without modification of the assembly.
8:4.5DV D2 Madification by replacing with the following:
84.5DV.1 Temperature-rise test
84.5DV.1.1 The terminal blocks shall be mounted on a horizontal nonmetallic surface and
connected to an acceptable current source. Three adjacent terminal block poles shall be
c i i i i i rating in

accordance with Table 8.4.5DV. If the ampere rating of a terminal block falls between two
consecutive values in the table, the larger wire size shall be selected.
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8.4.5DV.1.2 The conductors shall be tightened with a torque according to Table 4 of Table
DVB.2, Reference No. 9, with respect to Table C.1 for screw-type clamping units with a
diameter of threads up to and including 2,8 mm, or to the rated torque specified by the
manufacturer. During the test, screws of clamping units shall not be retightened. The
minimum length of each of the six conductors shall be 1 m for rated cross-sections up to
and including 10 mm?2 (8 AWG), and 2 m for larger rated cross-sections.

8.4.5DV.1.3 Stranded conductors shall be used for 0,05 — 1,3 mm? (30 — 16 AWG) and 8,4
mm? (8 AWG) and larger conductor sizes. Solid conductors shall be used for 2,1 — 5,3 mm?
(14 - 10 AWG) conductor sizes, unless the terminal block is rated for stranded wire only,
in which case stranded wire shall be used. Also see Clause 4.3.6DV.5.

No¢te — Testing using 2,1 — 5,3 mm2 (14 — 10 AWG) solid conductors is representative of testing.with stranded
cqnductors of the same size for the Temperature rise test.
8/4.5DV.1.4 The test shall be continued until steady temperature is reached. A vdriation of
less than 1 K between any two out of three consecutive measureménts made at an interval
of 5 minutes is considered as steady temperature.
Table 8.4.5DV D2 Add the following table:
Table 8.4.5DV — Values of test current for temperature-rise test
Rated cross-section Test Current
mm? (AWG or kcmil) A
0,05 (30) 0,5
0,08 (28) 0,8
0,13 (26) 1
0,20 (24) 2
0,32 (22) 3
0,52 (20) 5
0,82 (18) 7
1,31 (16) 10
2,08 (14) 15
3,31 (12) 20
5,26 (10) 30
8,37 (8) 50
13,3 (6) 65
21,1 4) 85
26,7 (3) 100
33,6 2) 115
424 1) 130
53,5 (170) T50
67,4 (2/0) 175
85,0 (3/0) 200
107 (4/0) 230
127 (250) 255
152 (300) 285

8.4.6 Short-time withstand current test

The purpose of this test is to verify the ability to withstand a thermal shock.
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The test is carried out on two adjacent contact units with the longest and most unfavourable current paths
of one PCB terminal block or two adjacent PCB terminal blocks. For this test, the PCB terminal block is
mounted as in normal use according to the manufacturer’s instructions and connected with conductors of
maximum cross-section An,x and interconnections Ag as determined in 8.4.5 (see Figure 3).

The tightening torque for PCB terminal blocks with screw-type clamping units shall be in accordance with
Table 4 of IEC 60947-1:2007 or alternatively with a higher value as specified by the manufacturer.

At the end of the test, the test (circuit) assembly shall show no interruptions and the PCB terminal blocks
shall be free from cracks, ruptures or other critical damage.

After cooljng down to room temperature the contact units shall comply with the contact resisfance test
according|to 8.4.4.

Dimensions in mm

su2783 IEC

Key
| Test current

mV  Voltneter

n  Numbe} of connections to,the_printed circuit board per contact unit
CC Tracq on the printed gircuit board for interconnection

Amax  Majimum crossssection in mm?

Figure.3'— Test assembly for the measurement of short-time withstand current

8.4.6DV—D2 WModificationm by adding tire folfowing:

Subclause 8.4.6 does not apply in Canada and the U.S.
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8.4.7 Ageing test (climatic sequence and corrosion test)

The purpose of this test is to verify that clamping units and connections to the printed circuit board are
able to withstand environmental conditions and ageing.

The test sequence is carried out on a set of PCB terminal blocks each connected with conductors of the
minimum and maximum cross-section. Attachment of the terminal block to the PCB shall be made
according to the manufacturer’s instructions.

The tests are carried out on prepared specimens in the indicated test sequence (see Figure 4).
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Contact resistance-
initial measurement (8.4.4)

Cold storage in accordance
with IEC 60512-11-10,
Test 11j
Test temperature: lower
limiting temperature of the
specimen

Test duration: 2 h

Dry heat in accordance with
IEC 60512-11-9, Test 11i
Test temperature: upper

limiting temperature of the
specimen
Test duration: 168 h

Tes}: flowing mixed gas in
accordance with
IEQ 60512-11-7, Test 119

alternative

Test: sulphur dioxide with
general condensatiop in
accordance with 1ISO 6988
Severity: KFW 0,2 S
Test duration: 24 iy

(1 test cycle)

Contact resistance-
final measurement (8.4.4)

Teptimpulse withstand

¢))

Test: dielectric stren@ith

voltage (8,4,3 a))

su2784

Figure 4 — Test sequence

(8.4.3b))

IEC
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After each test step, except after the contact resistance measurement, the specimens shall be subjected
to visual inspection where the PCB terminal blocks shall be free from cracks, ruptures or other critical
damage.

8.4.7DV D2 Modification for Canada and the U.S. by adding the following:

8.4.7DV.1 Two previously unused samples of the screwless-type terminal connection shall
be connected to the maximum size and type conductor. The connections shall be
connected in series as in 8.4.5DV.1.2. A current of 150 percent of rated current shall be
passed through the connections for 84 on periods of 3-1/2 hours, each followed by a 1/2
hour off period. The temperature rise for each connection shall be determined at the end
of the first on period and again at the end of the final on period.

84.7DV.2.1 Conditioning

814.7DV.2.1.1 Six previously unused connection points of terminal blocks having
s¢rewless-type terminals or insulation piercing or displacement \connections| shall be
slibjected to a conditioning of nine insertions and withdrawals” of a conductpr of the
‘r;raximum size and type. A tenth insertion of a newly-stripped; previously unused|length of
re shall be made and left in place for the temperature and dielectric tests. Types with
rglease mechanisms or simultaneous twist and turn instructions are to be conditioned.

8/4.7DV.2.1.2 A terminal block that does not allow for reusability or requires the donductor
tq be cut for removal need not be conditioned.

84.7DV.2.2 Temperature test

84.7DV.2.2.1 The temperature rises on<a terminal block having screwless-type fterminals
ol insulation piercing or displacementconnections shall not exceed the applicahle values
specified in Table 7.2.1DV while cattying its rated current. The test shall be confucted in
a[nominal 25°C ambient. Temperatures shall be taken on each of the six terminations
assembled as indicated in Clause 8.4.5DV.1.2. The current shall be passed thj:ugh the
tdrmination continuously for a period of 30 days. Temperatures shall be measured and
rgcorded approximately(eyery 24 hours.

814.7DV.2.3 Dielectitic test

84.7DV.2.3.1 {Following the temperature rise test in 8.4.7DV.2.2.1, the terminal blacks shall
be subjected to the dielectric test in 8.4.3.

814.7DV=2.4 Aging test for insulation displacement terminal blocks

a i Raauireme a nina-te neu on-d A o = =

=11 nentsforthe-agingtes ation-displacemen minal blocks
are covered by the Current Cycling tests contained in Table DVB.2, Reference Nos. 3 and
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