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Foreword

This British Standard has been prepared under the direction

of the Electronic Components Standards Committee and

is Part 10* of BS 4584,

This Part of the British Standard deals with materials
designated P{-F-Cu-10, where the letters Pl denote

‘oolyimide’, F denotes ‘flexible’, Cu denotes ‘copper’ and

10 is a serial number,
Some of the methods of test referred to in this

specification are given in clauses 9 to 17. 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 |EC 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.

Documents

* A specification similar to this standard is under consideration for inclusion in 1EC Publication 249-2,

Full document details: BS 4584-10:1977



http://www.avadocuments.com/doc/bs-4584-10-1977
http://www.avadocuments.com/doc/bs-4584-10-1977

°

BSI BSxL4584: PART*LO 77 MM 1b24bbY O0B4LSL 9 EE

BS 4584 : Part 10 ; 1977

British Standard Specification for

Metal-clad base materials for printed circuits

Part 10. Flexible copper-clad polyimide film: PI-F-Cu-10

1. Scope

This Part of this British Standard specifies requirements for
properties of flexible copper-clad polyimide 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 not
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 film base
with copper foil bonded to one or both sides, with or
without the use of adhesive. This specification does not
cover laminates of polyimide with other films {e.g. FEP
or PTFE).

3.1 Insulating base. The insulating base shall be polyimide
film of preferred thicknesses and permitted deviations as

given in table 1 when measured by the method of clause 16.

Other thicknesses may be used by agreement between
supplier and purchaser,

3.2 Bonding medium, A layer of thermosetting adhesive
may be used between the polyimide film and the copper
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 specification.

Table 3. Types and properties of copper foil

3.3.1 Types and properties of copper foil. When tested by
the method described in clause 18 the properties of the
copper foil before laminating shall be as specified in table 3.

Table 1. Preferred thicknesses and permitted
deviations of polyimide film

Nominal Maximum permitted deviation
thickness at any point
um %
12.6 + 30
25 + 20
50 +15
75 +
125

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 pet unit area Nominal thickness
Nominal Limits

g/m? g/m? pm

170 153-187 20

305 275-335 | 356

610 545.-676 | 70

NOTE. Nominal thicknesses are given for information only and are
derived from the nominal mass assuming a nominal density of
8710 kg/m3.

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

Type quper mass per unit area, g/m? )
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 elongation) 100 5 170 10 1Pocuments
Rolled and annealed 140 7 140 10

For information only: minimum purity 99.5 %,
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4, Marking B. Electrical properties '

Each package or roll shall be marked: When the sheet is tested by the methods shown in table 5,

{a) to identify the manufacturer; it shall conform to the limits listed.

(b) to identify the film as polyimide; 6. Non-electrical properties of the copper-clad

(c) to show the nominal thickness of the film; film
(d) to show the type of copper (see clause 3.3.1); - When material is supplied in roll form the requirements of
(e) to show the nominal thickness of the copper foil; of 6.1 and 6.2 shall only apply to material which is further

than 6 mm from each edge.

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

{f) to show whether the film is on one or both sides;
{4) 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;

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

(j) to show the nominal length of material on the roll; hydrochloric acid solution of density 1020 kg/m> or with a
(k) to show the machine direction on each sheet (of suitable organic solvent.
material supplied in sheets only); 6.1.2 High quality surface finish (optional). If a surface of
Some or all of this information may be incorporated into high quality is essential for precious metal plating or fine
the manufacturer’s reference code. line etching the following requirements shall apply in Q

Table 4. Preferred combinations of copper foil and polyimide film

Copper foil Polyimide film thickness

Mass 125 25 50 75 125

. Nominal pm HmM m m m

per unit thickness a ¥ s

area Total nominal thickness

g/m? pm pm pm pm
Foil 170 20 83
one 306 35 75 100 125
side 610 70 160
Foil 170 20
bath 3056 35 175
sides |610 70
Table 5. Electrical properties ‘
Property Test method Requirement

BS 4584: Part
and clause and
subclause no.

Resistance of foil

170 g/m? Part 1: 2.1.2 6.5 m& max.

305 g/m? Part 1: 2.1.2 3.5 m§) max.

610 g/m? Part 1: 2.1.2 1.8 m§2 max.

Surface resistance while in the humidity chamber Part 1: 2.1.3.4 (A) under consideration

Surface resistance after damp heat and recovery Part 1: 2.1.3.3 () 10° M2 min.

Volume resistivity while in the humidity chamber Part 1: 2.1.3.4 (A) under consideration

Volume resistivity after damp heat and recovery Part 1: 2.1.3.3 (8) 10° M m min. on films
clad both sides only

Permittivity after damp heat (optional) Part9: 9 4.0 max.

Dissipation factor after damp heat (optional) Part 9: 9 0.035 max.

Electric strength normal to plane of sheet {optional) Part 9:-10 25MV/m min.

NOTE. Requirements marked (A} and (B} are alternatives; the choice between the two is to be agreed between the purchaser

and the supplier, .
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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 4584 : Part 1 : 1970.

The surface of the copper foil shall be free from scratches
of depth greater than 10 pm. The total length of scratches
of depth greater than & pm but not greater than 10 ym

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.

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 the permitted percentage
deviation allowed in 3.1 for the film used.

For preferred combinations of copper and film using
adhesive layers 16 pm thick, the total nominal thicknesses
are shown in table 4. ) )

6.4 Solderability. When the copper-clad film is tested by
the method described in 2,.2.9 of BS 4584 : Part 1 : 1970,
for the times specified below, the soldered area of each
specimen shall be covered with a smooth and bright solder
coating with not more than approximately 5 % of scattered
imperfections, e.g. small holes or de-wetted areas.

BS 4584 : Part 10 : 1977

Blistering or delamination shall not be taken into account
in assessing solderability.

(a) Wetting test:

(b) De-wetting test:

The surface of the copper shall
be wetted as defined within 2 s.

The surface shall remain wetted
as defined above after contact
with the molten solder for not
less than 5 s and not more than

6s.

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.

Table 7. Permitted inclusions between film and

copper

Maximum dimension of
delaminated area

Maximum permitted humber

of inclusions

Over Up to and In any area In any area
including of 1m? of 0.1 m?

mm mm

0] 0.25 Any number | Any number

0.25 0.5 150 30

0.5 1.0 30 8

1.0 2.0 10 2

2.0 0 0]

NOTE 1. {6.2) For any panels smaller 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. (6.1 and 6.2) Materials supplied in roll form.

Materials failing to meet the requirements of 6.1 or 6.2 may be

left an the roll to avoid the need for cutting and splicing, provided
that failed fengths, 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 lengths are
not included in any statement of material quantity claimed to meet

this specification.

Table 6. Permitted imperfections in a high quality copper surface

Types Length {uniess otherwise stated) Maximum number of
imperfections permitted
Over Up to and including In any area In any area
of Tm? 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
0.5 3.0 or width 1.0 11 3
Indentations® 1.2b 3.0 or width 1.0 3 1
3.00r
width 1.0 0 0

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.

*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 éxceed a length of 1.25 mm and 11 may exceed a

length of 0.5 mm,
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