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National foreword

This British Standard is the official English language version of
EN 61249-2-21:2003. It is identical with IEC 61249-2-21:2003.

The UK participation in its preparation was entrusted to Technical Commaittee
EPL/501, Electronic assembly technology, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of

British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 23 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.

Amendments issued since publication

Amd. No. Date Comments
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Materials for printed boards and other interconnecting structures
Part 2-21: Reinforced base materials, clad and unclad —
Non-halogenated epoxide woven E-glass
reinforced laminated sheets of defined flammability
(vertical burning test), copper-clad
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Matériaux pour circuits imprimés et autres Materialien fur Verbindungsstrukturen
structures d'interconnexion Teil 2-21: Kaschierte und unkaschierte
Partie 2-21: Matériaux de base renforcés verstarkte Basismaterialien —

plagués et non plaqués — Kupferkaschierte mit E-Glasgewebe
Feuilles stratifiées renforcées en tissu verstarkte Laminattafeln auf der Basis

de verre de type E époxyde non halogéné, von halogenfreiem Epoxidharz
d'inflammabilité définie (essai de combustion mit definierter Brennbarkeit

verticale) plaquées cuivre (Brennprifung mit vertikaler Priflingslage)
(CEI 61249-2-21:2003) (IEC 61249-2-21:2003)
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Foreword
The text of document 91/409/FDIS, future edition 1 of IEC 61249-2-21, prepared by IEC TC 91,
Electronics assembly technology, was submitted to the IEC-CENELEC parallel vote and was
approved by CENELEC as EN 61249-2-21 on 2003-12-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2004-09-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2006-12-01

Annexes designated "normative" are part of the body of the standard.

Annexes designated "informative" are given for information only.

In this standard, annex ZA is normative and annexes A, B and C are informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61249-2-21:2003 was approved by CENELEC as a
European Standard without any modification.

Documents

Document Sharing Hub

Full document details: BS EN 61249-2-21:2003


http://dx.doi.org/10.3403/02985641U
http://dx.doi.org/10.3403/02985641U
http://www.avadocuments.com/doc/bs-en-61249-2-21-2003
http://www.avadocuments.com/doc/bs-en-61249-2-21-2003

Page 3

EN 61249-2-21:2003
CONTENTS
S TeTo] o1 TP PP 5
N[0 £ a0 F= LA 2= €= 1= (=Y g o =Y 5
3 Materials and CONSTIUCTION ....iiii it e 5
Bl RSN SY S M e 6
3.2 REINIOICEM BNt e 6
R T N |V 1= - 1 o Y| 6
[INEEINAL MATKING ettt ettt e e e e ean s 6
EleCTCaAl PrOPEITIES . ettt 6
Non-electrical properties of the copper-clad laminate ...........coooiiiiiiii 7
6.1  Appearance of the copper-clad sheet ... 7
6.2 Appearance of the unclad faCe ..o 8
6.3 Laminate thiCKNESS .. ..uu e e 8
B.4  BOW AN EWIST oenii i 9
6.5 Properties related to the copper foil bond ..o, 9
6.6  Punching and macChining ... 10
6.7 Dimensional stability .........oooeuiiiii 10
B.8 SN SIZES it 11
B.9  CUL PANCIS e 11
7 Non-electrical properties of the base material after complete removal of
L aLETeTo] o] o= gl (o | P 12
7.1 Appearance of the dielectric base material ...........ccoooiiiii i, 12
7.2 Flexural Strength...... e 13
7.3 Flammability ... 13
7.4 Water @abSOrPLION .ouu e 14
7.5 M BAS NG et e 14
7.6 Glass transition temperature and cure factor..........ooviiiiiiiii i 14
8 QUAIITY @SSUIBNCE ..ottt ettt e ettt e e e na e 15
S T O TU = 1L V=3 V2= (=] . 15
8.2 Responsibility fOr iNSPeCHiON ......cou i 15
8.3  Qualification INSPECHION . eueiii e e e 15
8.4 Quality conformance iNSPECHION......ceuu it 15
8.5 Certificate of CONfOIMAaNCE . .ceuiiii e 15
8.6  Safety data Sheet....ooo e 15
9 Packaging and MarKing .. ... e 16
10 Ordering iNfOrmMation ......oo e e e 16
Annex A (informative) Engineering information ... 17
Annex B (informative) Common laminate construCtionS..........couuiiiiiiiiiiiiiii e 19
Annex C (informative) Guideline for qualification and conformance inspection....................... 21
Annex ZA (normative) Normative references to international publications with their
corresponding European publiCAtIONS ...........ooiiiiiiiiiiie e 22
BIDIOGIAPNY o Docunriients

Document Sharing Hub

Full document details: BS EN 61249-2-21:2003


http://www.avadocuments.com/doc/bs-en-61249-2-21-2003
http://www.avadocuments.com/doc/bs-en-61249-2-21-2003

Page 4
EN 61249-2-21:2003

Table 1 — Electrical properties reqUIr€mMeENtS .. ..o 6

Table 2 — Nominal thickness and tolerance of metal-clad laminate ..........c..ccooeiiiiiins 8

Table 3 — BOW and tWiSt. ... oot e 9

Table 4 — Pull-off and peel Strength .. ... 10
Table 5 — Dimensional stability ........ooouiii e 11
Table 6 — Size tolerance for CUt PANEIS .......iiiei i e 11
Table 7 — Rectangularity of CUt PANEIS ....c.uuiii e 12
Table 8 — Flexural Strength ... e 13
Table 9 — FIammability .....coue e 13
Table 10 — Water @abSOrPIION ... et 14
TaBIE 11 = MEASHNG -ttt e et et e ea e 14
Table 12 — Glass transition temperature and cure factor .........cooeeiiiiiiiiiiii e 14

Documents

Document Sharing Hub

Full document details: BS EN 61249-2-21:2003


http://www.avadocuments.com/doc/bs-en-61249-2-21-2003
http://www.avadocuments.com/doc/bs-en-61249-2-21-2003

Page 5
EN 61249-2-21:2003

MATERIALS FOR PRINTED BOARDS
AND OTHER INTERCONNECTING STRUCTURES -

Part 2-21: Reinforced base materials, clad and unclad -
Non-halogenated epoxide woven E-glass reinforced laminated sheets of
defined flammability (vertical burning test), copper-clad

1 Scope

This part of IEC 61249 gives requirements for properties of non-halogenated epoxide woven E-
glass reinforced laminated sheets of defined flammability (vertical burning test), copper-clad
in thicknesses 0,05 mm up to 3,2 mm. The flammability rating is achieved through the use of
non-halogenated inorganic and/or organic compounds acting as fire retardants. These fire
retardants are contained as part of the polymeric structure or in addition to it. The glass
transition temperature is defined to be 120 °C minimum.

Some property requirements may have several classes of performance. The class desired
must be specified on the purchase order, otherwise the default class of material may be
supplied.

2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 61189-2:1997, Test methods for electrical materials, interconnection structures and
assemblies — Part 2: Test method for interconnection structures

IEC 61249-5-1:1995, Materials for interconnection structures — Part 5: Sectional specification
set for conductive foils and films with or without coatings — Section 1. Copper foil (for the
manufacture of copper-clad base materials)

SO 9000:2000, Quality management systems — Fundamentals and vocabulary

ISO 11014-1:1994, Safety data sheet for chemical products — Part 1. Content and order
of sections

ISO 14001:1996, Environmental management systems — Specification with guidance for use

3 Materials and construction

The sheet consists of an insulating base with metal-foil bonded to one side or both.
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3.1 Resin system
Non-halogenated epoxide with a glass transition temperature of 120 °C minimum. The

maximum total halogens contained in the resin plus reinforcement matrix is 1 500 ppm with a
maximum chlorine of 900 ppm and maximum bromine being 900 ppm.

Contrast agents may be added to enhance processing such as automated optical inspection
(AQI). Its flame resistance is defined in terms of the flammability requirements of 7.3.

3.2 Reinforcement

Woven E-glass as specified in IEC 61249-6-3, woven E-glass fabric (for the manufacture of
prepreg and copper clad materials).

3.3 Metal foil

Copper as specified in |[EC_61249-5-1, copper foil (for the manufacture of copper-clad
materials). The preferred foils are electro-deposited of defined ductility.

4 Internal marking

Not specified.

5 Electrical properties
The requirements for the electrical properties are shown in Table 1.

Table 1 — Electrical properties requirements

Property (ngtéq‘:gg‘_)g) Requirement
Resistance of foil 2E12 As specified in
Surface resistance after damp heat while in the humidity 2E03 >10 000 MQ
chamber (optional)
Surface resistance after damp heat and recovery 2E03 >50 000 MQ
Volume resistivity after damp heat while in the humidity 2E04 >5 000 MQm
chamber (optional)
Volume resistivity after damp heat and recovery 2E04 >10 000 MQm
Relative permittivity after damp heat and recovery at 1 MHz 2E10 <5,4
Dissipation factor after damp heat and recovery at 1 MHz 2E10 <0,035
Electric strength (only for material thicknesses <0,5 mm) 2E11 >30 kV/mm
Arc resistance 2E14 260 s
Dielectric breakdown (only for material thicknesses >0,5 mm) 2E15 >40 kV
Surface resistance at 125 °C 2E07 >1 000 MQ
Volume resistivity at 125 °C 2E07 >1 000 MQm
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