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(54) FLAT BAND CABLE SET AND METHOD FOR MANUFACTURING A FLAT BAND CABLE SET

(57) A flat band cable set (300) comprising a flat band
cable (100) and a connector (201) is suggested. The flat
band cable comprises at least one conductor (101) em-
bedded between two insulating layers (102-106). The
connector (201) comprises a terminal (202) and a contact
portion (203) with at least one piercing contact (204a,b)
penetrating through the at least one conductor. A tip
(205a,b) of the piercing contact is swaged. A swaged

portion of the piercing contact enhances a mechanical
and/or electrical connection between the flat band cable
and the connector. One insulating layer (102-106) adja-
cent to the at least one conductor is removed over a pre-
defined distance (d) for offering an enlarged contact area
on the at least one conductor for the swaged tip portion
of the piercing contact.
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Description

Field

[0001] The present disclosure relates to a flat band ca-
ble set and a method for manufacturing a flat band cable
set.

Background

[0002] Flat band cables such as flexible flat band ca-
bles (FFC) and flexible printed circuit boards (FPC) are
frequently used to provide for a flexible and reliable con-
nection between printed circuit boards. One area of ap-
plication is in the automotive industry. Flat band cables
are cost efficient and require only a limited installation
space. All flat band cables have in common that they
contain a multitude of conductors which are arranged in
parallel in a flat configuration. The number of conductors
may range from a few to above 20 conductors. The con-
ductors are typically realized as a copper foil with a thick-
ness ranging for instance from 35 to 100 mm. The con-
ductors are embedded between two insulating layers.
[0003] Figure 1A shows a schematic top view on a flat
band cable 100 that contains two conductors 101. The
number of conductors is limited to two only for the pur-
pose to simplify the illustration. In reality, a flat band cable
normally contains more than two conductors.
[0004] Figure 1B displays a cross-section through the
flat band cable 100 along the line A-A’ shown in Figure
1A. as illustrated in Figure 1B the conductor 101 is em-
bedded between a lower and an upper insulating foil 102,
103. The lower and upper insulating foil 102, 103 are
bonded onto the conductor 101 and to each other by a
lower glue layer 105 and an upper glue layer 106, re-
spectively. The combination of a glue layer and a foil will
be named in the following as insulating layer. In practical
embodiments the thickness of an insulating layer ranges
from 0,03 to 1 mm.
[0005] The small thickness of the conductors in flat
band cable requires a special contact technology for con-
necting a terminal or connector to the flat band cable and
its conductors, respectively.
[0006] According to a common approach the conduc-
tors of the flat band cable are contacted by a piercing
contact that penetrates the conductor in the flat band
cable. A single conductor may be penetrated by several
piercing contacts to increase the stability of the mechan-
ical connection between the flat band cable and the con-
nector. In practice, the piercing contact penetrates
through all layers shown in Figure 1B. When penetrating
through the lower foil 102 and the lower glue layer 105
the piercing contact may drag along particles of the lower
foil and the lower glue layer that may have a negative
impact on the electric properties of the contact between
the conductor and the connector. In the worst case, there
is no electrical contact between the connector and the
conductor. In some types of crimp terminals for flat band

cables, a portion of the piercing contact is swaged on the
flat band cable and scratches the upper foil 103 and the
upper glue layer 106 and provides in this way for an ad-
ditional contact area. However, for some applications it
is preferred to have a bigger contact area between the
connector and the conductor of the flat band cable, for
instance to increase reliability of the contact or its current
carrying capability.
[0007] In view of the limitations of existing contact tech-
nologies for flat band cables there remains a desire for
a modified contact technology to overcome or at least
improve one or more of the problems mentioned at the
outset.

Summary

[0008] According to a first aspect the present disclo-
sure suggests a flat band cable set comprising a flat band
cable and a connector. The flat band cable comprises at
least one conductor embedded between two insulating
layers. The connector comprises a terminal and a contact
portion with at least one piercing contact penetrating
through the at least one conductor. A tip of the piercing
contact is swaged. A swaged portion of the piercing con-
tact enhances a mechanical and/or electrical connection
between the flat band cable and the connector. One in-
sulating layer adjacent to the at least one conductor is
removed for offering an enlarged contact area on the at
least one conductor for the swaged tip portion of the pierc-
ing contact.
[0009] The suggested flat band cable set offers en-
hanced electrical properties over flat band cable sets with
conventional crimp contacts without compromising me-
chanical stability of the contacts because the conductor
of the flat band cable remains essentially intact.
[0010] In an advantageous embodiment both insulat-
ing layers are removed from the flat band cable such the
swaged portion of the piercing contact contacts one side
of the conductor, and the contact portion of the connector
contacts the other side of the conductor. By virtue of strip-
ping off both insulating layers, the contact area between
the conductor and the connector is further increased.
[0011] It has been found useful in some embodiments
to provide the connector with a plurality of piercing con-
tacts. The number of piercing contacts can be adapted
according to the required mechanical stability or electric
properties of the contact.
[0012] Advantageously, the insulating layer(s) is/are
removed only below one swaged portion of one piercing
contact. In this way, the mechanical stability of the con-
nection between the connector and the flat band cable
is impacted only to a very small extent by the removal of
the insulating layer(s).
[0013] According to a second aspect, the present dis-
closure suggests a method for manufacturing a flat band
cable set. The method comprises

- exposing at least one conductor of a flat band cable;
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- pressing a connector 1 or several piercing contacts
penetrate through the at least one conductor of the
flat band cable;

- swaging the piercing contacts such that at least one
piercing contact is in direct contact with an exposed
surface of the conductor.

[0014] In one advantageous implementation of the
method the step of exposing the at least one conductor
is implemented as stripping off one or both insulation
layers of the flat band cable.
[0015] In an alternative implementation of the method
the step of exposing the at least one conductor is imple-
mented as providing windows in one or both insulation
layers of the flat band cable during the manufacturing
process of the flat band cable. This alternative implemen-
tation may have advantages in the manufacturing proc-
ess in terms of costs.

Brief description of the drawings

[0016] Exemplary embodiments of the present disclo-
sure are illustrated in the drawings and are explained in
more detail in the following description. In the figures, the
same or similar elements are referenced with the same
or similar reference signs. It shows:

Fig. 1A a top view of a flat band cable;

Fig. 1B a cross-section of the flat band cable shown
in Fig. 1A;

Fig. 2A a conventional flat band cable set;

Fig. 2B a connector of the flat band cable set shown
in figure 2A;

Fig. 3 a first embodiment of a flat band cable set ac-
cording to the present disclosure;

Fig. 4 a second embodiment of the flat band cable
set according to the present disclosure; and

Fig. 5 a flow diagram of a method for manufacturing
a flat band cable set.

[0017] In the figures the same or similar components
are labelled with the same or similar reference signs. It
is also noted that the dimensions, in particular the thick-
ness of layers are exaggerated for the sake of clarity.

Detailed description

[0018] Figure 2A illustrates a cross-section of a flat
band cable set 200 comprising the flat band cable 100
and a connector 201. The connector 201 is a female sin-
gle connector that is shown as an example. However, in
other embodiments of the present disclosure other types

of connectors are used. Integral parts of the connector
201 are a terminal 202 and a contact portion 203 that
extends in Figure 2A below the flat band cable 100. From
the contact portion 203 two piercing contacts 204a, 204b
protrude and penetrate the flat band cable 100. A tip por-
tion 205a, 205b of each piercing contact 204a, 204b is
swaged onto the upper foil 103 such that a front end 206
of the tip portion 205 scratches away the upper foil 103.
[0019] Figure 2B displays a perspective view of the
connector 201. In Figure 2B the terminal 202, the contact
portion 203 and the piercing contacts 204a, 204b are
shown in greater detail. The shown connector 201 is only
an example. Other embodiments of the connector 201
have different forms of terminals 202 and only one or
more than two piercing contacts. The piercing contacts
can be arranged in a parallel or staggered manner or in
any other way on the contact portion 203 of the connector
201. These possible variants of the connector are not
essential for the implementation of the present disclo-
sure.
[0020] Figure 3 illustrates a flat band cable set 300
according to the present disclosure. The main difference
of the cable set 300 shown in Figure 3 and the cable set
200 shown in Figure 2A is that on a free end of the flat
band cable 100 the upper foil 102 and the upper glue
layer 106 are stripped away along a distance d. The so
exposed surface of the conductor 101 is in direct contact
of the swaged tip portion 205a, 205b of the piercing con-
tact 204a. Thus, the contact area between the swaged
tip portion 205a and the conductor 101 is larger than the
contact area between the piercing contact 204a and the
conductor 101 in the flat band cable set 200 shown in
Figure 2A. Consequently, the electrical properties of the
electric contact between the terminal 201 and the con-
ductor 101 in the flat band cable set 300 are improved
compared to the flat band cable set 200 shown in Figure
2A.
[0021] In an alternative embodiment of the flat band
cable set 300 the tip portion 205b of the piercing contact
204b makes a U-turn and repenetrates both insulation
layers and the conductor 101 of the flat band cable 100.
This alternative embodiment is not shown in the drawing.
[0022] In Figure 4 a flat band cable set 400 according
to the present disclosure is shown as an alternative em-
bodiment. In the flat band cable set 400 both insulating
layers are stripped off along a distance d. A consequence
of this difference is that when the piercing contact 204a
is swaged, then the conductor 101 is bent down and
comes in contact with the contact portion 203. Therefore,
the contact area between the conductor 101 and the con-
nector 201, specifically the contact area between the con-
ductor and the piercing contact 204a, in flat band cable
set 400 is even larger than in flat band cable set 300.
[0023] In the Figures 3 and 4 only one piercing contact,
namely piercing contact 204a, is in contact with the sur-
face(s) of conductor 101. However, in other embodi-
ments more than one piercing contact may be in touch
with the exposed surface(s) of conductor 101.
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[0024] The method for manufacturing a flat band cable
set 300 or 400 includes as a first step S1 exposing at
least one conductor 101 of the flat band cable 100. The
step S1 of exposing the conductor 101 is realized in prac-
tice by stripping off one or both insulating layers of the
flat band cable or by providing windows in one or both
insulation layers of the flat band cable during the manu-
facturing process of the flat band cable, for instance. The
selection of one of the alternatives may depend on prop-
erties of the flat band cable or requirements of the final
product. In a next step S2, the terminal 201 is pressed
on the flat band cable 100 such that one or several pierc-
ing contacts 204a, 204b penetrate the conductor 101 of
the flat band cable 100. Then, piercing contacts 204a,
204b are swaged such that at least one piercing contact
204a is in direct contact with an exposed surface of the
conductor 101.
[0025] In the claims, the word "comprising" does not
exclude other elements or steps, and the indefinite article
"a" does not exclude a plurality.
[0026] A single unit or device may perform the func-
tions of multiple elements recited in the claims. The fact
that individual functions and elements are recited in dif-
ferent dependent claims does not mean that a combina-
tion of those functions and elements could not advanta-
geously be used.

List of reference signs

[0027]

100 flat band cable
101 conductor
102 lower foil
103 upper foil
105 lower glue layer
106 upper glue layer

200 flat band cable set
201 connector
202 terminal
203 contact portion
204a,b piercing contacts
205a,b tip portion of piercing contact
206 front end of tip portion

300 flat band cable set
301 front end

400 flat band cable set

Claims

1. Flat band cable set (300,400) comprising a flat band
cable (100) and a connector (201), wherein the flat
band cable (100) comprises at least one conductor
(101) embedded between two insulating lay-

ers(102-106), wherein the connector (201) compris-
es a terminal (202) and a contact portion (203) with
at least one piercing contact (204a,b) penetrating
through the at least one conductor (101), wherein a
tip (205a,b) of the piercing contact is swaged, where-
in a swaged portion of the piercing contact enhances
a mechanical and/or electrical connection between
the flat band cable (300,400) and the connector
characterized in that one insulating layer (102-106)
adjacent to the at least one conductor (101) is re-
moved for offering an enlarged contact area on the
at least one conductor for the swaged tip portion of
the piercing contact.

2. Flat band cable set according to claim 1, wherein
both insulating layers (102-106) are removed such
the swaged portion (205a,205b) of the piercing con-
tact (204a,204b) contacts one side of the conductor
(101) and the contact portion (203) of the connector
contacts the other side of the conductor.

3. Flat band cable set according to claim 1, wherein the
connector comprises a plurality of piercing contacts
(204a,b).

4. Flat band cable set according to one of the preceding
claims, wherein the insulating layer (120-106) is re-
moved only below one swaged portion (205a,205b)
of one piercing contact.

5. Method for manufacturing a flat band cable set,
wherein the method comprises

- exposing (S1) at least one conductor (101) of
a flat band cable (100);
- pressing (S2) a connector (201) onto the flat
band cable (100) such that one or several pierc-
ing contacts (204a,b) penetrate through the at
least one conductor (101) of the flat band cable;
- swaging the piercing contacts (204a,b) such
that at least one piercing contact is in direct con-
tact with an exposed surface of the conductor
(101).

6. Method for manufacturing a flat band cable set ac-
cording to claim 5, wherein exposing (S1) the at least
one conductor is implemented as stripping off one
or both insulation layers of the flat band cable.

7. Method for manufacturing a flat band cable set ac-
cording to claim 5, wherein exposing (S1) the at least
one conductor is implemented as providing windows
in one or both insulation layers of the flat band cable
during the manufacturing process of the flat band
cable.
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