2013/010193 A1 I 0000 OO0 OO 0 O 000

<

W

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

(43) International Publication Date WO 201 3 /010193 Al
24 January 2013 (24.01.2013) WIPO I PCT
(51) International Patent Classification: (74) Agent: MIKSOVSKY, Alexander; Patentanwalt
HOS5K 3/46 (2006.01) Miksovsky KG, Garnisongasse 4, A-1096 Wien (AT).
(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every
PCT/AT2012/000184 kind of national protection available). AE, AG, AL, AM,
22) Tt tional Filine Date: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(22) Imternational Filing Date: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
12 July 2012 (12.07.2012) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(25) Filing Language: English HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(26) Publication Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(30) Priority Data: OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
11450093.7 15 July 2011 (15.07.2011) EP SE, 8G, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicants (for all designated States except US): AT & S
AUSTRIA TECHNOLOGIE & SYSTEMTECHNIK (84) Designated States (unless otherwise indicated, fO}" every
AKTIENGESELLSCHAFT [AT/AT]; Fabriksgasse 13, kind Of regional pl‘OleCliOl’l available): ARIPO (BW, GH,
A-8700 Leoben-Hinterberg (AT). MULTI-FINELINE GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, 87, TZ,
ELECTRONIX, INC. [US/US]; 3140 East Coronando UG, ZM, ZW), Furasian (AM, AZ, BY, KG, RZ, RU, TJ,
Stl‘eet, Ana.heim, CA 92806 (IJS) TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
(72) Inventors; and MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
(75) Inventors/Applicants (for US orly): SEBANZ, Simon TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
[AT/AT]; Gosserstrasse 73-8, A-8700 Leoben (AT). VO- ML, MR, NE, SN, TD, TG).
RABERGER, Hannes [AT/AT]; Fichenhaingasse 11e, A- Published:

8045 Graz (AT). McCONNELL, Richard [US/US]; 6244
E. West View Drive, Orange, CA 92869 (US). CHAU,
Luis [US/US]; 31 Hathaway, Irvine, CA 92620 (US).

with international search report (Art. 21(3))

(54) Title: METHOD OF MANUFACTURING A RIGID-FLEX PRINTED CIRCUIT BOARD OR A SUB-ASSEMBLY THERE-
OF AS WELL AS RIGID-FLEX PRINTED CIRCUIT BOARD OR A SUB-ASSEMBLY THEREOF

73
L

5 11
5 £Z7A r772
R SSSNRwA i /ST
71N\ A \ K

/ Fig. 1
S

(57) Abstract: A method of manufacturing a rigid-tlex printed circuit board or a sub-assembly thereof comprises the following
steps : - providing a layer of rigid insulating material (1) removing at least one area of the rigid insulating material - inserting a flex -
ible insulating material (3) into the removed or cut-out area(s) of the rigid insulating material (1); - covering the rigid and flexible in -
sulating material (1, 3) with a layer (4) of conductive material on at least one surface; - building up at least one further layer (5, 6, 7,
8) of the rigid-flex printed circuit board (10) at least on the rigid part(s) of the insulating material, wherein the at least one further
layer (5, 6, 7, 8) of the rigid-flex printed circuit board (10) is partly overlapping the flexible area(s) (3) of the insulating material.
Furthermore a rigid-flex printed circuit board (10) or subassembly thereof is provided.
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Method of manufacturing a rigid-flex printed circuit board
or a sub-assembly thereof as well as rigid-flex printed

circuit board or a sub-assembly thereof

The present invention relates to a method of manufacturing
a rigid-flex printed circuit board or a sub-assembly
thereof comprising the following steps:

- providing a layer of rigid insulating material

- removing at least one area of the rigid insulating
material

- inserting a flexible insulating material into the removed
or cut-out area(s) of the rigid insulating material

- covering the rigid and flexible insulating material with
a layer of conductive material on at least one surface

- building up at least one further layer of the rigid-flex
printed circuit board at least on the rigid part(s) of the

insulating material.

Furthermore the present invention relates to a rigid-flex
printed circuit board or a sub-assembly thereof comprising
the following elements:

- a rigid insulating material comprising at least one area
of flexible insulating material having been inserted into a
cut-out area of the rigid insulating material

- at least one layer of conductive material on at least one
surface of the rigid and flexible insulating material

- at least one further layer of the rigid-flex printed
circuit board being provided at least on the rigid part(s)

of the insulating material.

A rigid-flex printed circuit board or a sub-assembly
thereof can for example be taken from EP 2 034 810 Al or US
2009/0283301 Al. With these known embodiments it 1is
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necessary to 1insert a flexible material comprising a
conductor pattern into respective recesses of rigid part(s)
of a printed circuit board having already been provided

with conductors or conductive elements.

A method of manufacturing a rigid-flex printed circuit
board and a rigid-flex printed circuit board mentioned

above can be taken from WO 93/11652 Al.

After having inserted the flexible part or element of the
rigid-flex printed «circuit board it is furthermore
necessary to provide vias or similar structures for
allowing a contact between the flexible element as well as
the rigid element, and in particular the conductive
patterns of these elements. Taking into account the small
dimensions of conductors or conductive elements of a
printed «circuit Dboard it is therefore necessary to
precisely position the flexible element in the respective
recess o0f the rigid element(s) for allowing a proper
contacting thereof. Furthermore respective steps have to be
taken for allowing a proper connection between the rigid
substrate(s) and the flexible substrate of the rigid-flex

printed circuit board.

The present invention thus aims to avoid or minimize the
above mentioned problems according to the prior art when
providing or producing a rigid-flex printed circuit board,
wherein it is particularly aimed at providing a method as
well as a rigid-flex printed circuit board or a sub-
assembly thereof allowing a simplified connection between
the rigid and flexible element(s) and in particular

avoiding difficult and time-consuming steps for providing a
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proper contact between conductive patterns of the rigid and

the flexible elements of the printed circuit board.

To solve these objects a method of manufacturing a rigid-
flex printed circuit board or a sub-assembly thereof
according to the kind mentioned above is essentially
characterized in that the at least one further layer of the
rigid-flex printed circuit board is partly overlapping the

flexible area(s) of the insulating material.

By providing a layer of rigid insulating material having
inserted a flexible insulating material into at least one
removed or cut-out area and furthermore covering the rigid
and flexible insulating material(s) with a layer of
conductive material on at least one surface it 1s possible
to provide core element or core material of a rigid-flex
printed circuit board having already defined the flexible
portion thereof 1in the core substrate. By inserting a
flexible insulating material in the cut-out or removed area
of the rigid insulating material it will be possible to
simply connect these insulating materials, whereafter after
covering these insulating materials with a layer of
conductive material a simple conductive pattern or
structure can be provided both on the flexible part(s) as
well as the rigid part(s) of the printed circuit board or a
sub-assembly thereof to be provided. For enhancing the
connection between the rigid and flexible parts or elements
of the printed circuit board it 1is proposed according to
the invention that the at least one further layer of the
rigid-flex printed circuit board is partly overlapping the

flexible area(s) of the insulating material.
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In contrast to the prior art it is therefore not necessary
to provide vias or holes with great precision to allow a
contact between the flexible and rigid elements of the
printed <circuit board. Furthermore, according to the
invention, it is possible to provide a proper as well as
reliable connection between the rigid as well as flexible
elements by directly positibning the conductive material on
at least one surface of the rigid-flex core substrate.
After having provided such core substrate comprising
already at least one clearly defined flexible portion of a
rigid-flex printed circuit board to be produced according
to the invention at least one further layer of the rigid-
flex printed circuit board will be built up on the rigid
part(s) of the insulating material and will partly overlap
the flexible area(s) allowing a simple structuring as well

as manufacturing of such rigid-flex printed circuit board.

As has already indicated above, by providing a rigid-flex
core substrate comprising rigid insulating material as well
as at least one portion or part of flexible insulating
material the production of such rigid-flex printed circuit
board and 1in particular providing a contact Dbetween
conductive elements thereof can be simplified. In this
context it is proposed according to a preferred embodiment
of the inventive method that the layer of conductive
material is structured after 'having been connected, in
particular laminated with the rigid and flexible insulating
material. It 1is therefore possible to provide a core
substrate comprising rigid as well as flexible elements as
well as a conductive pattern according to the requirements
of the rigid-flex printed circuit board to be produced
without necessitating additional steps for providing vias

or holes allowing a contacting between conductive parts of
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rigid element(s) as well as the flexible element of the

rigid-flex printed circuit board.

In particular for allowing a build up of further layers of
a multi-layer printed circuit board on both sides of the
rigid-flex core substrate it is furthermore proposed that
the rigid and flexible insulating material are covered with
a layer of conductive material on both surfaces according

to a further preferred embodiment of the invention.

In this context it is furthermore proposed that preferably

the layer(s) of conductive material consist(s) of copper.

In many cases it 1s preferred to provide further layers of
the rigid-flex printed circuit board to be produced
covering essentially the whole area of the printed circuit
board for allowing the usage of known method steps as weil
as known apparatus for producing such printed circuit
boards. In this context it 1is therefore proposed that
preferably the at least one further layer of the rigid-flex
printed circuit board is provided on the rigid and the
flexible part(s) of the insulating material and is removed
at least partially according to the flexible part of the
insulating material. It is thus possible to use known
method steps as well as devices for prodﬁcing a printed
circuit board, in particular comprising several layers of
conductive as well as insulating or non-conductive
materials, whereafter after completion of the build up of
the printed circuit board the flexible part(s) are exposed
by removing the further layer(s) of the printed circuit
board overlapping the flexible part of the insulating

material or core.
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A reliable connection between the rigid insulating material
and the flexible insulating material being part of the
rigid flexible core substrate can be preferably be provided

by gluing or similar connecting techniques.

For providing a printed circuit board comprising flexible
parts or elements at different levels of the rigid-flex
printed circuit board it is furthermore preferably proposed
that after building up further layers of the rigid-flex
printed circuit board at least on the rigid part(s) of the
insulating material another layer of rigid insulating
material is provided comprising at least one flexible part
being aligned with‘the flexible part(s) of the basic rigid

and flexible insulating material.

For allowing a simple production, in particular using known
materials for producing printed circuit boards, it is
furthermore proposed that at least the rigid insulating
material consists of an insulating prepreg, in particular
FR4 or a similar insulating material according to further

preferred embodiment of the inventive method.

To solve the objects mentioned above a rigid-flex printed

circuit board or a sub-assembly thereof according to the

kind mentioned above is essentially characterized in that
the at least one further layer of the rigid-flex printed
circuit board is partly overlapping the flexible area(s) of

the insulating material.

As has already been indicated above it 1is thus possible
according to the present invention to provide a rigid-flex
printed circuit board or a sub-assembly thereof starting

from a core material comprising rigid as well flexible
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parts or materials and at least one layer of conductive
material allowing a simple and reliable connection between
the rigid and flexible part(s) of the printed circuit board
to be produced as well as a simple and reliable production
of conductive patterns or structures both on Ithe rigid
parts as well the flexible part of the printed circuit
board. For allowing a reliable and safe connection between
the rigid and flexible elements of the rigid-flex printed
circuit boards to be produced as well as avoiding excessive
strains or stresses on the flexible parts thereof it is
proposed according to the invention that the at least one
further layer of the rigid-flex printedvcircuit board is
partly overlapping the flexible area(s) of the insulating

material.

In particular it 1s not necessary to position the flexible
part of the rigid-flex printed circuit board with high
precision relatively to the rigid parts or elements.
Furthermore it is not necessary to provide vias or holes
for allowing a contact between conductive patterns or
structures of the rigid parts as well as the flexible parts
of the printed circuit board as has been necessary with the

known prior art.

According to a preferred embodiment it is proposed that a
layer of structured conductive material is provided on at
least one surface of - the rigid and flexible insulating
material, thereby providing a simple and reliable
conductive pattern or structure both on the rigid as well

as flexible parts or elements of the printed circuit board.

For allowing a build up of a multilayer printed circuit

board on both sides of the rigid-flex core substrate
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comprising rigid insulating material as well as flexible
insulating material it is furthermore proposed that the
printed circuit board comprises a layer of structured
conductive material on both surfaces of the rigid énd
flexible insulating material according to a preferred

embodiment of the invention.

As has been already indicated above, in certain cases a
build up of further layers of the printed circuit board
covering both the rigid as well as flexible parts may be
preferred taking into ‘account known method steps. In such
case it is preferred according to further embodiment of the
present invention that the at least one further layer of
the rigid-flex printed circuit board is provided on the
rigid and the flexible part(s) of the insulating material
and is removed at least partially according to the flexible

part of the insulating material.

For providing a rigid-flex printed circuit board comprising
flexible parts or elements at different levels of a
multilayer structure it is furthermore proposed according
to a preferred embodiment that the printed circuit board
comprises at least tWo layers of rigid and flexible
insulating material being separated by at least one further
layer of the rigid-flex printed circuit board, where the
areas of flexible insulating material are aligned with each

other.

A reliable conductive structure or pattern will be provided
when the 1layer(s) of conductive material are made of
copper, as in correspondence with a further preferred

embodiment of the invention.
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In this context it is furthermore proposed according to a
preferred embodiment that at least the rigid insulating
material consists of an insulating prepreg, in particular

FR4 or a similar insulating material.

In summary, according to the invention there is provided a
method of manufacturing a rigid-flex printed circuit board
or a sub-assembly thereof avoiding the necessity of
inserting a flexible part or element of a rigid-flex
printed circuit board into recesses of rigid parts of such
printed circuit board with high precision and furthermore
requiring additional steps for providing contacts between
the flexible and rigid parts or elements. The flexible
portion or part of the rigid-flex printed circuit board is
already provided and defined in the core substrate
comprising rigid as well as flexible parts or elements.
This core substrate 1is furthermore laminated or provided
with at least one 1layer of conductive material on one
surface which can be produced beforehand and taking into
account in particular the dimensions as well the position
of the flexible part of the rigid-flex printed circuit
board to be produced. By providing such core substrate
comprising rigid as well as flexible parts or elements as
well as at least one layer of conductive material on one
surface there can be ascertained a reliable and safe
connection between the flexible as well as rigid parts and
elements. Furthermore by simply structuring the conductive
material or layer of such laminated core substrate it will
be possible to provide a conductive structure or pattern
both on the rigid part(s) as well as the flexible part(s)
thereby providing the electrical connection between these
elements. It .is thus possible to produce or provide a

rigid-flex printed circuit board or a sub-assembly thereof
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with less process steps and to provide a selective core
substrate being less expensive, in particular taking into
account the simple construction. Furthermore a registration
of the elements of the printed circuit board, in particular
during following production steps 1is simplified and the
requirements regarding registration or precision of
positioning both for cdnnecting the rigid and flexible
elements or parts as well as during the build up of further
layers of a multilayer printed circuit board are reduced.
In particular it is not necessary to take special care
regarding the flexible parts or elements being defined in
the core substrate comprising rigid as well as flexible
parts or areas, resulting in the possibilityv of using
standard alignment devices normally being used with the
production of printed circuit boards. As has already been
indicated above, it will furthermore be possible to provide
complex rigid-flex printed circuit boards having two or
more different layers of flexible parts or elements at
different levels thereof. Furthermore it will be possible
to place or position a flexible element or layer in

different positions of a multilayer printed circuit board.

In the following the inVention will be explained in more
detail by way of exemplary embodiments schematically
illustrated in the accompanying drawing. Therein:

Figs. 1 to 1g depict different steps of a method according
to the invention for manufacturing a rigid-flex printed
circuit board or a sub-assembly thereof according to the
invention;

Fig. 2 depicts a modified embodiment of a rigid-flex
printed circuit board according to the invention providing
two flexible parts or elements at different levels of the

printed circuit board; and
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Fig. 3 1is a schematic drawing of a further alternative
embodiment of a rigid-flex printed circuit board according

to the invention.

In a first method step according to Fig. la a rigid
insulating layer 1 of a rigid insulating material, for
example an insulating prepreg, in particular FR4, 1is

provided.

According to Fig. 1lb in a further method step an area 2 is

removed from the rigid insulating material 1.

In this cut-out area a flexible insulating material 3 is

inserted according to Fig. lc.

Thereafter on at 1least one surface, and in particular on
both surfaces, as can be taken from the method step being
éhown in Fig. 1d, layers 4 of conductive material are
provided on both surfaces of the rigid insulating material
1 as well as the flexible insulating material 3 having beeﬁ

inserted intc the removed or cut-out area.

According to the method step being shown in Fig. 1d there
is provided a core substrate comprising both rigid as well
as flexible insulating materials 1 and 3 and layers 4 of
conductive material allowing a further build up of further
layers of a printed circuit board or sub-assembly thereof

to be provided, as can be taken from the following figures.

In Fig. le it is furthermore shown that the layers 4 of
conductive material, having been provided according to Fig.
1d, are structured for providing a conductive structure or

pattern on both surfaces or sides of the core substrate
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comprising rigid as well as flexible parts or elements 1

and 3.

Thereafter according to Fig. 1f further layers of a
multilayer printed circuit board being designated as 5, 6,
7 and 8 are provided. From Fig. 1f it can be clearly taken
that these further layers are overlapping both the rigid as
well as flexible elements 1 and 3 of the core substrate as
well as the structured layers 4 allowing the usage of known
production methods or steps for producing printed circuit

boards.

In particular the method steps being shown in Fig. le and
1f for structuring any conductive layers, being designated
with 6 and 8 in Fig. 1f as well a further build up of
multiple layers of +the printed ciréuit board c¢an be
repeated several times according to the respective
requirements, being schematically indicated with the

vertical line of points in Fig. 1.

After completion of the build up of the printed circuit
board being indicated generally with 10 in Fig. 1g any
part(s) of the multilayer structure of the circuit board 10
overlapping the flexible element or part 3 of the core
substrate will be removed, being indicated with 11 in Fig.

1g.

Thereby the flexible part of the rigid-flex printed circuit
board 10 being provided according to Fig. 1lg can be
provided on the basis of the position of the flexible

insulating material 3 of the rigid-flex core substrate.
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From Fig. 2 1t can be taken that by providing several
layers of core material, each comprising rigid parts or
elements 1 and 1' as well as flexible parts or elements 3
and 3' it will be possible to produce a multilayer rigid-
flex printed circuit board 20 comprising flexible parts or
elements 3 and 3' at different levels of the multilayer

printed circuit board 20.

Both from Fig. 1lg as well as Fig. 2 it can be taken that
any further layers building up the multilayer rigid-flex
printed circuit board 10 or 20 are partly overlapping the
region of contact between the rigid parts or elements 1 and
1' with the flexible elements 3 and 3' providing a better
connection of the rigid and flexible parts 1 or 1' and 3 or
3' and avoiding excessive strains or mechanical stresses,

in particular on the flexible parts 3 or 3'.

In Fig. 3 there is schematically shown a further
alternative embodiment of a rigid-flex printed circuit
board 30 comprising rigid multilayer parts or elements 31
and 32vas well as a flexible part 33 and‘schematically
indicating different heights as well as directions of such

flexible part or element 33 between rigid parts 31 and 32.
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Claims

1. Method of manufacturing a rigid-flex printed circuit
board or a sub-assembly thereof comprising the following
steps:

- providing a layer of rigid insulating material (1, 1'")

- removing at least one area (2) of the rigid insulating
material (1, 1")

- inserting a flexible insulating material (3, 3') into the
removed or cut-out area(s) (2) of the rigid insulating
material (1, 1")

- covering the rigid and flexible insulating material (1,
1', 3, 3') with a layer of conductive material (4) on at
least one surface

- building up at least ohe further layer (5, 6, 7, 8) of
the rigid-flex printed circuit board (10, 20, 30) at least
on the rigid part(s) (1, 1') of the insulating material,
characterized in that the at least one further layer (5, 6,
7, 8) of the rigid-flex printed circuit board (10, 20) is
partly overlapping the flexible area(s) (3, 3') of the

insulating material.

2. Method according to claim 1, characterized in that the
layer of conductive material (4) is structured after having
been connected, in particular laminated with the rigid and

flexible insulating material (1, 1', 3, 3").

3. Method according to claim 1 or 2, characterized in that
the rigid and flexible insulating material (1, 1', 3, 3')
are covered with a layer of conductive material (4) on both

surfaces.



10

15

20

25

30

WO 2013/010193 PCT/AT2012/000184
- 15 -

4. Method according to claim 1, 2 or 3, characterized in
that the layer(s) (4) of conductive material consist(s) of

copper.

5. Method according to any of the claims 1 to 4,
characterized iﬁ that the at least one further layer (5, 6,
7, 8) of the rigid-flex printed circuit board (10, 20) is
provided on the rigid and the flexible part(s) (1, 1', 3,
3') of the insulating material and 1is removed at least
partially according to the flexible part (3, 3') of the

insulating material.

6. Method according to any of the claims 1 to 5,
characterized in that the rigid insulating material (1, 1')
and flexible insulating material (3, 3') are connected by

gluing or similar connecting techniques.

7. Method according to any of the <c¢laims 1 to 6,
characterized in that after building up further layers (5,
6, 7, 8) of the rigid-flex printed circuit board at least
on the rigid part(s) (1) of the insulating material another
layer of rigid insulating material (1') is provided
comprising at least one flexible part (3') being aligned
with the flexible part(s) (3) of the basic rigid and

flexible insulating material (1, 3).

8. Method according to any of the c¢laims 1 to 7,
characterized in that at least the rigid insulating
material (1, 1') consists of an insulating prepreg, in

particular FR4 or a similar insulating material.

9. Rigid-flex printed circuit board or a sub-assembly

thereof comprising the following elements:
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- a rigid insulating material (1, 1') comprising at least
one area of flexible insulating material (3, 3') having

been 1inserted into a cut-out area (2) of the rigid
insulating material (1, 1'")

- at least one layer of conductive material (4) on at least
one surface of the rigid and flexible insulating material
(1, 1', 3, 3")

- at least one further layer (5, 6, 7, 8) of the rigid-flex
printed circuit board (10, 20, 30) being provided at least
on the rigid part(s) of the insulating material,
characterized in that the at least one further layer (5, 6,
7, 8) of the rigid-flex printed circuit board (10, 20) is
partly overlapping the flexible area(s) (3, 3') of the

insulating material.

10. Rigid-flex printed circuit board or a sub-assembly
thereof according to claim 9, characterized in that a layer
of structured conductive material (4) is provided on at
least one surface of the rigid and flexible insulating

material (1, 1', 3, 3').

11. Rigid-flex printed circuit board or a sub-assembly
thereof according to claim 9 or 10, characterized in that
the printed circuit board (10, 20) comprises a layer of
structured conductive material (4) on both surfaces of the

rigid and flexible insulating material (1, 1', 3, 3').

12. Rigid-flex printed circuit board or a sub-assembly
thereof according to claim 9, 10 or 11, characterized in
that the at least one further 1layer (5, 6, 7, 8) of the
rigid-flex printed circuit board is provided on the rigid

and the flexible part(s) (1, 1', 3, 3') of the insulating
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material and is removed at least partially according to the

flexible part (3, 3') of the insulating material.

13. Rigid-flex printed circuit board or a sub-assembly
thereof according to any of the c¢laims 9 to 12,
characterized in that the printed circuit board (20)
comprises at least two layers of rigid and flexible
insulating material (1, 1', 3, 3') being separated by at
least one further layer of the rigid-flex printed circuit:
board, where the areas (3) of flexible insulating material

are aligned with each other.

14. Rigid-flex printed circuit board or a sub-assembly
thereof according to any of the c¢claims 9 to 13,
characterized in that the layer(s) (4) of conductive

material are made of copper.

15. Rigid-flex printed circuit board or a sub-assembly
thereof according to any of the claims 9 to 14,
characterized 1in that at least the rigid insulating
material (1, 1') consists of an insulating prepreg, in

particular FR4 or a similar insulating material.
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