BS 4584 : Section 102.5: 1990
IEC 249-2-5:1987

British Standard

Metal-clad base materials
for printed wiring boards

Part 102. Copper-clad base materials

Section 102.5. Specification for epoxide woven glass
fabric copper-clad laminated sheet of defined flammability
(vertical burning test)

Matériaux de base a recouvrement métallique pour cartes imprimées
Partie 102. Matériaux de base plaqués cuivre

Section 102.5 Fueille de tissu de verre époxyde recouverte de
cuivre, d’inflammabilité définie (essai de combustion verticale)

— Spécifications

Metallkaschierte Grundwerkstoffe fiir gedruckte Schaltungen

Teil 102. Kupferkaschierte Grundwerkstoffe

Abschnitt 102.5 Kupferkaschierte Epoxidharz-Glashartgewebetafeln
definierter Brennbarkeit (Brennpriifung mit vertikaler Probenlage)

D iy

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

L Uoclimant Sharing Bl
e —————————  British Standards

Full document details: BS 4584-102-102.5:1990


http://www.avadocuments.com/doc/bs-4584-102-102-5-1990
http://www.avadocuments.com/doc/bs-4584-102-102-5-1990

BS 4584 : Section 102.5 : 199¢

Contents

Page
National toreword Inside front cover
Committees responsible Back cover

Specification

Scope

Materials and construction

Internal marking

Electrical properties

Non-electrical properties of the copper-clad
sheet

Non-electrical properties of the base material
after complete removal of the copper foil
Packaging and marking

8 Acceptance testing 1

Vi bWk —
1O —

N
t9

~
O 0

National foreword

This Section of BS 4584 has been prepared under the direction of the Electronic Components Standards Policy Committee.
It is identical with both CENELEC harmonized document HD 313-2-5 S1 and 1EC 249-2-5 : 1987 ‘Base materials for
printed circuits’ Part 2 ‘Specifications’ Specification No S *Epoxide woven glass fabric copper-clad laminated sheet of
defined flammability (vertical burning test)’, published by the International Electrotechnical Commission (IEC).

This Section is one of a series of specifications for base material for printed circuits. This series of specifications

replaces the previously published Parts of BS 4584 which are listed below. The following list provides a guide to the
relation between these withdrawn Parts and the new specifications. Note that inclusion in the list does not necessarily
indicate an exact correspondence between the Parts but only a technical relationship.

Withdrawn Part Replacement Section
2(1972) 102.4 (1990)
3(1972) 102.5 (1990)
4 (1989) 102.2 (1990)
5(1972) None
6 (1972) None
7 (1989) 102.1 (1990)
8(1972) 102.7 (1990)
9(1977) 102.8 (1990)
10(1977) *102.15
11 (1977) 103.1 (1990)
12 (1977) 102.12 (1990)
13 (1977) None
14 (1989) 102.6 (1990)
16 (1978) 102.10 (1990)
Cross-references
International standard Corresponding British Standard
BS 4584 Metal-clad base materials for printed wiring boards
IEC 249-1 : 1982 Part 1 : 1983 Methods of test
(Identical)
1IEC 249-3A : 1976 Part 103 Special materials used in connection with printed circuits

Section 103.2 : 1990 Specification for copper foil for use in the manufacture of

copper-clad base materials
(Identical)

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

*In preparation. Documents
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BASE MATERIALS FOR PRINTED CIRCUITS

Part 2: Specifications
Specification No. 5: Epoxide woven glass fabric copper-clad laminated sheet
of defined flammability
(vertical burning test)

1. Scope

This specification gives requirements for properties of epoxide woven glass fabric
copper-clad laminated sheet, of defined flammability, in thicknesses of 0.5 mm up to 6.4 mm.

Note. — To designate this material, the reference: 249-2-5-FV*-IEC-EP-GC-Cu may be used; if there is no risk of
confusion, the type designation may be abbreviated to read IEC-249-2-5-FV*.

2. Materials and construction
The sheet consists of an insulating base with metal foil bonded to one or both sides.

2.1 Insulating base
Epoxide resin bonded woven glass fabric laminate. Its flame resistance is defined in terms
of the flammability requirements of Sub-clause 6.3.
2.2 Metalfoil

Copper as specified in IEC Publication 249-3A: First Supplement to Publication 249-3:
Base Materials for Printed Circuits, Part 3: Special Materials Used in Connection with
Printed Circuits — Specification No. 2: Specification for Copper Foil for Use in the Manu-
facture of Copper-clad Base Materials.

The preferred foils are Type A (electro-deposited copper) of standard ductility.

3. Internal marking
Each sheet should bear a manufacturer’s identification mark that is:
a) in red, to indicate that the material is of defined flammability;

b) repeated at intervals so that no part of the sheet is further than 75 mm (3 in) from the
furthest point of the nearest mark;

c) printed so as to indicate the machine direction of the filling material; if letters or numbers
are used, these shall be upright in the machine direction.

Examples:

Machine direction
o
o
o
ro
o

> > > > >
> > > > >
> > >
>> > >
>

*Qor 1, see Sub-clause 6.3.
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4. Electrical properties

TABLE 1
Test method
Property (Sgl‘?-lcéaéxse Requirement
Publication 249-1)*

Resistance of foil 2.1 As specified in IEC Publication 249-3A
Surface resistance while in the humidity 2.2 10 000 MQ min.

chamber (optional)
Surface resistance after recovery 2.2 50 000 MQ min.
Volume resistivity while in the humidity 23 5000 MQm min.

chamber (optional)
Volume resistivity after recovery 23 10 000 MQm min.
Surface corrosion 24 No visible corrosion products in the gap
Corrosion at the edge 25 Positive pole: not worse than A/B

Negative pole: not worse than 1.4

Relative permittivity after damp heat 2.7 The average value shall not exceed 5.5

and recovery
Dielectric dissipation factor after damp 2.7 The average value shall not exceed 0.035

heat and recovery
Surface resistance at 125°C 29.1 1 000 MQ2 min.
Volume resistivity at 125°C 29.1 1 000 MQm min.

* Base Materials for Printed Circuits, Part 1: Test Methods.

5. Non-electrical properties of the copper-clad sheet
5.1 Appearance of the copper-clad face

5.1.1 Normal surface finish

The copper-clad face shall be substantially free from blisters, wrinkles, pinholes, deep
scratches, pits and resin. Any discoloration or contamination shall be readily removable with
a hydrochlorid acid solution of density 1.02 g/cm3 or with a suitable organic solvent.

5.1.2  High-quality surface finish (optional)

If a surface of high quality is essential for precious metal plating or fine line etching and is
ordered by the purchaser, the following requirements shall apply in addition to those of Sub-
clause 5.1.1 when inspected in accordance with Sub-clause 3.9 of | EC Publication 249-1.

The surface finish of the copper-clad face shall be such as not to conceal imperfections.

The surface of the copper foil shall be free from scratches of depth greater than 0.010 mm
(0.0004 in), or '/5s of the nominal thickness of the copper foil, whichever is the lower.
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The total length of scratches of depth greater than 0.005 mm (0.0002 in) but not greater than
0.010 mm (0.0004 in) shall not exceed 1 m per square metre (1 yd per square yard) of the total
area of the sheet under test.

This requirement applies to the surface of 35 um and 70 pm (305 g/m2 and 610 g/m2,
1 0z/ft2 and 2 oz/ft2) foils. Permitted scratches on surfaces of 18 um (152 g/m?2, 0.5 oz/ft2) foil
are still under consideration.

The total area of all pinholes in an area of 0.5 m2 (5.4 ft2) shall not exceed 0.012 mm?2
(2-10-5in2).

No sheet shall have more imperfections of the types listed than those permitted by the

following table:
TABLE 11
Types, sizes and permitted numbers of imperfections
Type Size (length unless Number
yp otherwise indicated) of imperfections permitted
In any In any
Above Not above sheet of area area of
mm (in) mm (in) about 300 mm x 300 mm
1 m2(1.2yd?) (12in x 12in)
Inclusions - 0.1 (0.004) Any number Any number
0.1 (0.004) 0.25(0.01) 30 4
0.25(0.01) - 0 0
Indentations - 0.25(0.01) Any number Any number
0.25(0.01) 1.25 (0.05) 13+* 3+
1.25 (0.05) 3.0(0.12) ou
width 1.0 (0.04) 3%+ 1*
3.0(0.12) ou
width 1.0 (0.04) - 0 0
Bumps - 0.1 (0.004) Any number Any number
0.1 (0.004) 4.0(0.16) or
height 0.1 (0.004) 10 2
4.0(0.16) or
height 0.1 (0.004) — 0 0
Wrinkles :
Blisters Of any size 0 0
* The total for these sizes of indentation is 3.
** The total for these sizes of indentation is 13.
Notes 1. — For sheets of 1 m? (1.2 yd?) or greater, the values of the fourth column apply for any area of 1 m?

(1.2 yd?); for the same sheets in any area of 300 mm % 300 mm (12 in % 12 in), however, the values of the
fifth column apply. For sheets smaller than 1 m? (1.2 yd?), the fifth column applies for any area of
300 mm X 300 mm (12in X 121in).

2. — For cut panels, the numbers and maximum sizes of imperfections may be agreed upon between
purchaser and supplier.
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