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This British Standard has been prepared under the
direction of the Electronic Components Standards
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Page

Inside front cover
Back cover

E KN NN - =

QN ool

© <

10

12

This Part of this British Standard deals with materials

designated PETP-F-Cu-9, where the letters denote

‘polyester’ (polyethylene terephthalate), ‘flexible’ and

‘copper’ respectively and 9 is a serial number. -
Some of the methods of test referred to in this

specification are given in clauses 10 to 18. The remainder

are given in Part 1 of this standard.

The other Parts of BS 4584 deal with other base materials

for printed circuits and additional Parts are in course of

preparation,
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The various Parts of BS 4584 are similar to, but not
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identical with, corresponding Parts of IEC Publication 249.

There is as yet no equivalent British Standard for IEC

Publication 250 referred to in 10.2. The committee

responsible for this standard has studied this, and confirms

that, for the purposes of this standard, its technical
requirements are acceptable.

Certification. Attention is drawn to the certification

facilities described on the inside back cover of this
standard.
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*A specification similar to this standard is under consideration for inclusion in IEC Publication 249-2.
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British Standard Specification for

Metal-clad base materials for printed circuits

Part 9. Flexible copper copper-clad polyester (PETP)*film: PETP-F-Cu-9

1. Scope

This Part of this British Standard specifies requirements
for properties of flexible copper-clad polyester (PETP)*
film. -

The specification combines the requirements for a general
purpose grade with those for a material of defined
flammability, by including optional requirements for
flammability which can be specified when required.

The specification also includes other optional requirements
which apply only at the request of the purchaser.
Copper-clad film complying with all the requirements fiot
marked ‘optional’ shall be deemed to comply with the
specification.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Materials and construction

The material consists of an insulating flexible fiim base
with copper foil bonded to one or both sides, with or
without the use of an adhesive.

3.1 Insulating base. The insulating base shall be polyester
film (polyethylene terephthalate) of preferred thicknesses
and permitted deviations as given in table 1 when measured
by the method of clause 16.

3.2 Bonding medium. A layer of adhesive may be used
between the polyester film and the metal foil.

3.3 Metal foil. The metal foil shall be of copper in
accordance with table 2.

The mass per unit area of foil shall be determined either
before incorporation in the laminate in accordance with
2.4.1 of BS 4584 : Part 1 : 1970, or after lamination in
accordance with clause 15 of this standard.

Table 3. Types and properties of copper foil

Table 1. Preferred thicknesses and permitted
deviations of polyester film

Nominal
thickness

Maximum permitted deviation
at any point

um %
12 ]
23
36
50
75
100
125 J

NOTE. Other thicknesses of film may be used by agreement
between the supplier and the purchaser.

Table 2, Mass per unit area and thickness of
copper foil

Mass per unit area Nominal thickness
Nominal Limifs

g/m? g/m? pm

170 163-187 | 20

305 275-336 |36

610 545-675 |70

NOTE. Nominal thicknesses are given for information only and are
derived from the nominal mass, assuming a nominal density of

8710 kg/m?.

3.3.1 Types and properties of copper foil. When tested by
the method specified in clause 18 the properties of the
copper foil before laminating shall be as specified in

table 3.

Copper mass per unit area, g/m?>
Type 170 305 610
Tensile Elongation Tensile Elongation Tensile Elongation
strength at break strength at break strength at break
MPa min. % min. MPa min. % min. MPa min, % min.
Electrodeposited 100 2 200 3 200 3
Electrodeposited (high efongation) 100 5 170 10 170 15
Rolled and annealed 140 7 140 10
For information only: Minimum purity 99.5 %. DOCU ments

*See BS 3502 : 1967 "Schedule of common names and abbreviations for plastics and rubbers’.
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Table 4. Preferred combinations of copper foil and polyester film

M 1L24L69 0L09434 T W

‘Copper foil Polyester film thickness
12 23 36 .50 76 100 125
qu:aists per It\fl‘gminal pm pm | pm pm pm  |{pm | pm
area ickness
Nominal total thickness
g/m? pm pm Jpm  fpm o fpmo |pm | pm
Foil 170 20 56
one 305 35 86 100 126 [160 | 175
side 610 70 135 [160 210
Foil 170 20 89
hath 305 35 150 175 225
sides 610 70 220 [245 295

3.4 Preferred combinations of copper foil and polyester
film. The nominal thicknesses in table 4 assume the
presence of an adhesive layer 15 um thick between the
copper and the film, and will need adjusting for any other
thickness of adhesive.

4, Marking
Each package or roll shall be marked:
-{a) to identify the manufacturer;
{b) to identify the film as polyester;
{c} to show the nominal thickness of the film;
(d) to show the type of copper (see 3.3.1);
{e) to show the nominal thickness of the copper foil;
{f} to show whether the foil is on one or both sides;

{g) to show the nominal thickness of each adhesive
layer;

(h) to show whether the product is of defined
flammability, in which case all marks shall be in red;
otherwise they shall not be in red;

{i) to identify the batch or roll number or both;

{j) to show the nominal length and width of material on
the roll; )

{k) to show the machine direction on each sheet
{of material supplied in sheets only).

Some or all of this information may be incorporated into
the manufacturer’s reference code.

5. Electrical properties

When the sheet is tested by the methods shown in table 5,
it shall conform to the limits listed.

“Table 5. Electriééi-g;bperties :

Property

Test method
BS 4584 : Part,
clause and
subclause no.

Requirement

Resistance of foil

170 g/m2

306 g/m*

610 g/m*

Surface resistance while in the humidity chamber
Surface resistance after damp heat and recovery
Volume resistivity while in the humidity chamber
Volume resistivity after damp heat and recovery
Permittivity after damp heat (optional)
Dissipation factor after damp heat {optional)
Electric strength normal to plane of sheet (optional)

21.2
2.1.2
212
2.1.34
2133
2134
2.1.3.3
9

9

10

Part 1:
Part 1:
Part 1:
Part 1:
Part 1:
Part 1:
Part 1:
Part 9:
Part 9:
Part 9:

6.5 m§2 max.

3.6 m&2 max.

1.8 m§2 max.
{(A) under consideration / L:
(8) 10° MQ min. 7

(A) under consideration

(B) 10° M2 m min. on films clad both sides
4.0 max.
0.035 max.
25 MV/m min,

NOTE. Requirements marked (A) and (B) are alternatives.

Documents
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6. Non-electrical properties of the copper-clad film

When material is supplied in roll form the requirements
of 6.1 and 6.2 shall only apply to material which is farther
than 6 mm from each edge.

6.1 Appearance of the copper-clad face. The appearance of
the copper-clad face shall be in either of the two following
forms. .

6.1.1 Normal surface finish. The copper-clad face shall be
substantially free from blisters, wrinkles, pinholes, deep
scratches, pits and adhesive. Any discoloration or
contamination shall be readily removable with a
hydrochloric acid solution of density 1020 kg/m or with
a suitable organic solvent.

6.1.2 High quality surface finish (optional). |f a surface of
high quality is essential for precious metal plating or fine
line etching, the following requirements shall apply in
addition to those of 6.1.1 when agreed upon between
supplier and purchaser and when inspected in accordance
with 2.2.8 of BS 45684: Part 1: 1970.

PARTx9 77 1R 1b24kLT 0109435 1 W
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The surface of the copper foil shall be free from scratches
of depth greater than 10 ym. The total length of scratches
of depth greater than 5 ym but not greater than 10 pm
shall not exceed 1 m per square metre of the copper
surface. (This requirement applies to the surface of

305 g/m? and 610 g/m? foils. Permitted scratches on
surfaces of 170 g/m? foil are still under consideration.)

The area of any one or number of pinholes in an area of
0.5 m? shall not exceed the area of a circle of diameter
0.125 mm.

No material shall have more imperfections of the types
listed than those permitted in table 6.

6.2 Inclusions between film and copper. There shall be no
more areas of delamination observed between the film and
the copper caused by inclusions of air or foreign matter
than those permitted in table 7, when the material is
inspected in accordance with 2.2.8 of BS 4584: Part 1:
1970.

The normal standard defined in table 7 shall apply unless
the high quallty standard has been agreed between
supplier and purchaser.

Table 6. Permitted imperfections in a high quality copper surface

Type of Length (unless otherwise stated) Maximum number of
imperfection imperfections permitted

Over Up to and including In any area in any area

of 1 m? of 0.1 m?

mm mm
Inclusions 0 0.1 Any number | Any number
in the copper 0.1 0.25 30 4
surface 0.25 0 0

0 0.25 Any number | Any number

0.25 3.0 or width 1.0 30 7

0.b 3.0 or width 1.0 1 3
Indentations® | 1.25 3.0 or width 1.0 3 1

3.0o0r .

width 1.0 0 0

*This requirement may be stated: The maximum permitted number of indentations in any
area of 1 m? with length greater than 0.25 mm is 30, of which none shall exceed a length
of 3.0 mm or width of 1.0 mm, 3 may exceed a length of 1.25 mm and 11 may exceed a

length of 0.5 mm.
NOTE. For cut panels smaller than 0.1 m?

in area the numbers and maximum sizes of

imperfections permitted shall be as agreed between supplier and purchaser,

Table 7. Permitted inclusions between film and copper

Maximum dimension of Maximﬁm permittad number of inclusions
delaminated area —
Normal standard High quality standard {optional)

Over Up to and In any area In any area tn any area In any area

including of 1m? of 0.1 m? of 1 m? of 0.1 m?
mm mm '
0 0.25 Any number | Any number | Any number | Any number
0.25 0.5 Any number | Any number | 150 30
0.5 1.0 150 30 30 8
1.0 20 25 5 10 "2
2.0 0 0 0 0

NOTE 1. {(see 6.2). For any panels smalier than 0.1 m? in area the numbers and maximum sizes of
delaminated areas permitted shall be as agreed between supplier and purchaser.

NOTE 2. (see 6.1 and 6.2) {For materials supplied in roli form.) Materials failing to meet the
requirements of 6,1 or 6.2 may be left on the roll to avoid the need for cutting and splicing,

provided that failed lengths, which shall be considered to be not less than 0.3 m long, are clearly
marked with a ‘“flag’ which shall be visible from the edge of the roll, and provided also that failed

Documents

lengths are not included in any statement of material quantity claimed to meet this specification.
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6.3 Thickness. When measured as described in clause 16,
the thickness of the copper-clad film shall not differ at any
point from the sum of the nominal thicknesses of its
component layers by more than 15 %.

For preferred combinations of copper and film using
adhesive layers 15 pm thick, the total nominal thicknesses
are shown in table 4.

6.4 Solderability. This property is under consideration.

6.5 Other properties of the copper-clad film. When the
copper-clad film is tested by the methods shown in
table 8 it shall comply with the requirements listed.

7. Flammability of the base material after
complete removal of the copper foil (optional)

When the film is tested by the method stipulated in
clause 17, the flammability shall be as agreed between
supplier and purchaser, within the descriptions given
in 17.5.8.

8. Packaging

Material supplied in roll form shall be firmly reeled on
formers of an internal diameter not less than 560 mm and

as agreed between purchaser and supplier. Material supplied
either in roll, sheet or panel form shall be adequately
packed in cases or crates to avoid damage and
contamination during transit or storage.

9. Additional requirements for material supplied
in roll form

9.1 The deviation in width of material supplied in rolls
shall not exceed * 256 mm from the nominal width.

9.2 The deviation in width of material supplied in rolls
cut to specified width shall not exceed + 1.5 mm from the
nominal width,

9.3 The deviation in length of material supplied in rolls
shall not exceed £ 1 % of the nominal length,

9.4 There shall be not more than two splices in any 100 m
length of a roll, except that in material slit to specified
width there shall be not more than five splices in any

100 m length.

Table 8. Other properties of the copper-clad film

M 1624669 0109436 3 M

10. Determination of permittivity and dissipation
factor after damp heat and recovery

10.1 Test specimen. The test specimen shall be a sample
of the metal-clad base material under test, and before it is
etched, its thickness shall be that of the material. Its other
dimensions shall be suited to the method to be used for
the measurement of permittivity and dissipation factor.

It shall be prepared by one of the following methods:
{a) the metal shall be completely removed, or

(b) the test specimen shall be printed on one side with a
suitable electrode, and if the material is clad with metal
foil on both sides, the metal on the other side shall be
completely removed,

The printing or the removal of metal shall be carried out by
the method stipulated in 1.3.2 of BS 4584 : Part 1 : 1970.

Four specimens shall be used.

10.2 Procedure. Each specimen shall first be subjected to
Test Ca (severity 4 days, including recovery), described in
BS 2011 : Part 2,1Ca : 1977. It shall then be removed
from the recovery conditions and tested immediately as
described below.

Electrodes shall be applied or completed if required,
according to the test method selected, except that neither
evaporated nor sputtered electrodes shall be applied.

The relative permittivity and the dielectric dissipation
factor (tan 8) of the material between the electrodes shall
then be measured at a frequency of 1 MHz by any suitable
method as described in IEC Publication 250. The relevant
precautions and requirements of BS 2011 : Part 1 shall be
observed.

NOTE. Methods dependent on an accurate knowledge of the
thickness of the test specimen become unreliable when applied to
the testing of thin materials, Although the resonance rise method
using the Q-meter may be used for the purposes of routine quality
control on materials less than 0.8 mm thick, it cannot be used for
precision measurements. For this purpose, or in cases of dispute, a
fluid displacement method should be used, as described in 4.1.2.2.2
of IEC Publication 250: 1969.

Property Test method: Requirement
clause or
subelause no.
Peel strength ‘as received’ 12 0.5 kN/m min.
Peel strength after dry heat for 30 minutes 12.2 0.5 kN/m min.

at 125 °C (optional)
Retention of peel strength after immersion 12.4
in solvents: 1,1,1-trichloroethane and
ISOpropyl alcohol

Retention of peel strength after simulated 12.3
plating (optional}
Dimensional change due to etching (process 13
step 1 only}

Dimensional change due to etching and 13
heating (process steps 1 & 2) (optional)
Flexural fatigue (optional) : 14

75 % min. No blistering, delamination,
tackiness or colour change

75 % min,
5.0 mm/m max. in either direction
As agreed between supplier and

purchaser

As agreed between supplier and
purchaser

P
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