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IMPROVED ELECTRICAL CONNECTOR

The present invention relates to an improved electrical connector, and to a glazing
comprising such a connector.

In the art there are very many electrical connectors, which are used to connect
(directly or indirectly) many different types of electrical elements to a source of electrical
power. In the field of glazings, especially vehicle glazings, one such example of an
electrical connector is described in EP 1 439 600 A2 which is suitable for connecting
connection points (conducting tracks) comprised in a vehicle glazing to the battery of a
vehicle into which the glazing may be fitted, so that electrical power may be provided to
the connection points.

The electrical connector of EP ‘600 is constructed from two insulating layers
which lie adjacent and parallel to one another and which form the connector body. At one
end of the body there is a connection zone where a number of metallic contacts, for
example blobs of solder, are located. Each contact is electrically connected to an
individual metallic conducting track; the conducting tracks extend between the insulating
layers to the other end of the connector body to a hub for connection to a vehicle’s power
supply.

Both insulating layers are made of the same material, for example a pressure-
resistant polyimide material such as Kapton'", and have the same dimensions. However
in the connection zone, one layer is provided with a number of apertures to accommodate
the metallic contacts. Prior to connection to a glazing, each of the contacts protrudes
from its aperture to enable their subsequent positioning on, and connection to, the
connection points.

To apply the connector to the connection points of the glazing, a heating tool is
typically pressed against the connector on the opposite side to, and in the region of, the
metallic contacts to melt them via the intermediate insulating layer to create an electrical
connection with the connection points. During this process, the connector is held in
position under an applied pressure, which compresses the melting metallic contacts but
does not compress the layers of insulating material. Adhesive may be applied around a
peripheral edge of the connection zone (either on the connector or on the glazing) to

provide a protective seal around the electrical connection.
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Unfortunately a number of problems have arisen when applying such a connector
to connection points on a glazing. Firstly, it has been observed that the metallic contact
material (typically solder) may flow out of the apertures in the insulating layer in a
capillary process, causing a short circuit and failure of the connector. This is
unacceptable. Secondly, as the heating tool is applied, due to the heat and pressure that it
imparts it has also been observed that the metallic contact material may splash as it melts
forming discrete, visible particles of material between the apertures in the insulating
layer. This is highly undesirable from an aesthetic point of view. Thirdly, because of the
relative rigidity of the insulating layers, the connector does not appear to be suitable for
use with curved glazings.

To reduce, and possibly eliminate, the occurrence of short circuits and splashing
of the metallic material, it has been proposed to reduce the temperature and/or pressure
imparted to the metallic contacts, and to reduce the volume of metallic material used for
cach contact. However, this leads to a further problem of an unreliable electrical
connection between the contacts and the connection points due to inadequate thermal
distribution in a reduced volume of contact material, meaning that the contact material
does not melt properly and cannot fully fuse with the connections points.

With all of this in mind, it is therefore an object of the present invention to provide
an improved electrical connector suitable for connection to an electrical element on a
substrate, which does not suffer from the problems outlined above during and after its
connection to the electrical element.

Accordingly, the present invention provides in a first aspect an electrical
connector comprising:

a connector body having first and second connection portions and two or more
electrical pathways provided within the connector body between the first and second
connection portions,

the first connection portion having a functional surface on which at least two
exposed areas of conductive material are provided, each of which is in contact with a
corresponding electrical pathway, for connection to an electrical element on a substrate,

wherein adhesive is provided on the functional surface such that, at a minimum, a
peripheral band is formed around each of the areas of conductive material for adhesion to

the substrate.
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Such a connector does not suffer from the problems associated with the prior art
connector described in EP 1 439 600 A2 during and after its connection to a substrate, in
that there is no extrancous flow of conductive material and so no short circuits are
observed, and there are no observed instances of splashing of the conductive material.
Furthermore, provision of a peripheral adhesive band around each of the conductive areas
instead of use of further insulating material in this zone (as per the prior art connector of
EP ‘600) means that the connector is relatively flexible, making it suitable for use with
both flat and curved substrates, and an impermeable physical and electrical seal is
provided around each conductive area.

The electrical element may comprise one or more connection points; the connector
may cooperatively comprise a suitable number of areas of conductive material to
correspond with the number of connection points. For example, if the electrical element
includes three connection points, the connector may include three areas of conductive
material. As for nature of the electrical element, this may be any functional device that
requires connection to another device via an electrical connector.

Preferably the adhesive is provided as a layer around each of the arcas of
conductive material to maximise the amount of adhesion possible between the first
connection portion of the connector and the substrate.

Advantageously the adhesive may be a compressible adhesive. During connection
of the connector to the substrate, use of only moderate pressure with a heating tool
applied directly onto the first connection portion allows for good thermal conductivity
through this portion to reliably melt the conductive material and create a secure electrical
connection with the electrical element on the substrate. Furthermore the adhesive bond to
the substrate may be reinforced on application of moderate heat and pressure in this way.

The adhesive may be provided with a removable protective layer, which protects
the adhesive from contamination and damage prior to the connector being connected to a
substrate.

Preferably the adhesive has a thickness of 500 um or less, further preferably 300
um or less and most preferably 150 um or less.

Each of the areas of conductive material preferably has a thickness less than the
thickness of the adhesive. When the connector is positioned on a substrate such that each

of the areas of conductive material overlies a connection point of an electrical element, it
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is preferably only the adhesive that contacts the substrate and not the conductive material.
This ensures that when a heating tool is applied to the first connection portion of the
connector, the adhesive bond between the connector and the substrate is cured, creating
individual sealed spaces into which the conductive material may melt and flow without
there being a risk of capillary flow between them and splashing of the material.

Thus each of the arecas of conductive material preferably has a thickness of 200
um or less, further preferably 150 pum or less and most preferably 100 um or less.
However such a thickness of conductive material is still more than adequate to ensure that
a reliable electrical connection is made with connection points on the electrical element.

The conductive material may be solder. There are numerous lead-free and lead-
containing solders known in the art, including one or more of materials such as tin, lead,
copper, zinc, silver, bismuth, indium and antimony, any of which may be used.
Advantageously the solder may be pre-fluxed with a reducing agent which is designed to
help remove impurities (for example oxidised metal) from the connection points to
improve the electrical connection. The flux may be of the “non-clean” type meaning that
no cleaning of the solder contacts is required post-soldering.

Regarding the other components of the electrical connector, the connector body
may be made from any suitable material such as polyimide, and the electrical pathways
may be metallic tracks, such as copper tracks. The second connection portion may be a
hub for enabling connection of the connector to another device.

According to a second aspect of the present invention there is also provided a
glazing comprising:

at least one pane of glazing material provided with an electrical element, and

an electrical connector according to the first aspect of the invention electrically
connected to the electrical element and adhered to a surface of the glazing.

Use of such a connector means that during its connection to the glazing, the
occurrence of short circuits and splashing of the conductive material comprised in the
connector is substantially reduced, if not entirely eliminated. Furthermore, the glazing
may be flat or it may be curved — in either case the connector is flexible enough to enable
satisfactory connection of it to a surface of the glazing.

With regards to the connector, the thickness of each of the areas of conductive

material is preferably substantially the same as the thickness of the adhesive. Although
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the thickness of the adhesive is greater than the thickness of each of the arecas of
conductive material prior to connection of the connector to the glazing, application of
heat and pressure to the first connection portion of the connector by the heating tool
ensures that a substantially uniform thickness is achieved for the conductive material and
the adhesive.

Once the connector is connected to the electrical element, the force required to
peel the adhesive from the surface of the glazing is preferably at least 10 N, further
preferably at least 20 N and most preferably at least 30 N. The greater the force required,
the stronger the adhesive bond between the connector and the surface of the glazing,
which provides additional support to the electrical connection created between the
conductive material of the connector and connection points of the electrical element of the
glazing.

The glazing may be a monolith or it may be a laminate comprising two or more
panes of glazing material joined together by one or more plies of interlayer material. If
the glazing is a laminate, the electrical element may be provided either on the interior or
the exterior of the laminate.

The one or more panes of glazing material may be panes of glass, preferably soda-
lime-silica glass, which may be clear or body-tinted, or they may be panes of a rigid
plastics material such as polycarbonate. Typically the panes of glazing material may be
used in a thickness between 1 and 10 mm, preferably between 1.5 and 6 mm. The one or
more plies of interlayer material may be a flexible plastics material, which may be clear
or body-tinted, such as polyvinyl butyral, typically used in thicknesses of 0.76 mm or
0.38 mm.

A glazing according to the invention may especially be used as a vehicle glazing,
which may be fitted into any window opening in the bodywork of a vehicle, such as a
windscreen or a rear window glazing. For a vehicle glazing, the electrical element may
be a functional device such as a busbar, an antenna, or the like.

For a better understanding the present invention will now be more particularly
described by way of non-limiting example with reference to, and as shown in, the
accompanying schematic drawings (not to scale) wherein:

Figure 1 is a plan view of an electrical connector according to the invention;

Figure 2 is a cross section along line A-A of Figure 1;
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Figure 3 is a plan view of a glazing according to the invention; and
Figure 4 is a cross section along line B-B of Figure 3.

Figure 1 shows electrical connector 10 which comprises connector body 11, at one
end of which there is first connection portion 12 and at the other end there is second
connection portion 13. First connection portion 12 is the portion which is capable of
being connected (electrically and adhesively) to a substrate (not shown). Second
connection portion 13 is in the form of a hub which is capable of being connected to an
external device (not shown).

First connection portion 12 comprises functional surface 14 on which is provided
six areas of conductive material, each in the form of a patch of pre-fluxed solder 15. Each
solder patch 15 is electrically connected to an individual electrical pathway, in the form of
a copper track 16, of which there are six — one for each patch of solder 15. Each copper
track 16 extends from first connection portion 12 inside connector body 11 (where they
are electrically insulated) to second connection portion 13.

As shown in Figures 1 and 2, the top surface of first connection portion 12 (“top”
with reference to the orientation shown in the figures) is covered with removable
protective layer, in the form of backing paper 17, to protect underlying adhesive layer 19.
Both backing paper 17 and underlying adhesive layer 19 are provided with six apertures
18 in register with one another (backing paper 17 being in sifu when apertures 18 were
stamped into adhesive layer 19). Adhesive layer 19 is provided on functional surface 14
such that a peripheral band is formed around each patch of solder 15.

Connector body 11 may be provided as a polyimide material, such as Kapton™
which is available from Du Pont (www.dupont.com). Adhesive layer 19 and
corresponding protective backing paper 17 may be obtained from 3M (www.3m.com) as
compressible adhesive 3M' ™ VHB™ Adhesive Transfer Tape F-9460PC, F-9469PC or F-
9473PC. Adhesive layer 19 is typically around 130 pum in thickness, compared to the
smaller thickness of 80-90 um for each solder patch 15. The difference in thickness is
illustrated in Figure 2 — it ensures that when connector 10 is attached to a substrate,
adhesive layer 19 contacts and adheres to the substrate before solder patches 15 are able
to flow.

Figures 3 and 4 show glazing 30 to a surface of which an electrical connector 10

may be electrically and adhesively connected. Glazing 30 is in the form of a vehicle
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windscreen and it comprises a pane of glazing material, in the form of a pane of glass 31.
Around the periphery of glass pane 31 there is an obscuration band 32, which is there to
disguise and protect the sealant (not shown) that is used to fix glazing 30 into a vehicle
(not shown). Obscuration band 32 is made from opaque ink that has been screen printed
onto the glazing and subsequently fired. However, it may be composed of and applied
using any other known means, or it need not be there at all.

At the bottom of glazing 10, on the surface that would face into a vehicle,
electrical element, in the form of a series of conducting tracks 33, is provided. Each of
the tracks in the series 33 terminates in connection point 34, of which there are six.
Electrical connector 10 is attached to glazing 10 such that each of the six patches of
solder 15 lies in register with one of the six connection points 34, with adhesive layer 19
forming physical and electrical barriers in between.

Figure 4 shows adhesive layer 19 in contact with the obscuration band 32 on the
surface of glazing 30 such that six sealed spaces are created with apertures 18. In making
electrical connections between copper tracks 16 and connections points 34 solder patches
15 have flowed without creation of short circuits or unsightly splashing of the solder.
When attached to glazing 30 as shown in Figures 3 and 4, the thickness of adhesive layer
19 is reduced as compared to its thickness prior to attachment such that its thickness is
substantially the same as the thickness of each solder patch 15, which are also reduced to
around 60 pm. The strength of the adhesive bond created between adhesive layer 19 and
obscuration band 32 on the surface of glazing 30 is such that the force required to peel
connector away from the glazing is around 30 N, thereby providing protection for the

electrical connections.
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Claims:

1. An electrical connector comprising;:

a connector body having first and second connection portions and two or more
electrical pathways provided within the connector body between the first and
second connection portions,

the first connection portion having a functional surface on which at least two
exposed areas of conductive material are provided, each of which is in contact
with a corresponding electrical pathway, for connection to an electrical element on
a substrate,

wherein adhesive is provided on the functional surface such that, at a minimum, a
peripheral band is formed around each of the areas of conductive material for

adhesion to the substrate.

2. An electrical connector as claimed in claim 1 wherein the adhesive is provided as

a layer around each of the areas of conductive material.

3. An electrical connector as claimed in claim 1 or claim 2 wherein the adhesive is a

compressible adhesive.

4. An electrical connector as claimed in any preceding claim wherein the adhesive is

provided with a removable protective layer.

5. An electrical connector as claimed in any preceding claim wherein the adhesive

has a thickness of 500 um or less.

6. An electrical connector as claimed in claim 5 wherein each of the arcas of

conductive material has a thickness less than the thickness of the adhesive.

7. An electrical connector as claimed in claim 6 wherein each of the arcas of

conductive material has a thickness of 200 pum or less.
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10.

11.

12.

13.

An electrical connector as claimed in any preceding claim wherein the conductive

material is solder.

An electrical connector as claimed in claim 8 wherein the solder is pre-fluxed.

A glazing comprising:
at least one pane of glazing material provided with an electrical element, and
an electrical connector as claimed in any preceding claim electrically connected to

the electrical element and adhered to a surface of the glazing.
A glazing as claimed in claim 10 wherein the thickness of each of the arcas of
conductive material comprised in the connector is substantially the same as the

thickness of the adhesive comprised in the connector.

A glazing as claimed in claim 10 or claim 11 wherein the force required to peel

the adhesive from the surface of the glazing is at least 10 N.

Use of a glazing as claimed in claim 10 as a vehicle glazing.



WO 2009/015975 PCT/EP2008/058518
1/2




WO 2009/015975 PCT/EP2008/058518
2/2

30

iqd : ”
i

I 7777 LA
EI@III.‘IIEI ‘}'lﬁlml!mlﬁlm!ﬁ ‘

/ I / / / 7/ / /
’ ry y
/ g’
y A L




INTERNATIONAL SEARCH REPORT.

International application No

PCT/EP2008/058518

CLAS! CATION OF SUBJECT MATTER
S61R12/08

A.
INV.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HOIR ~ HO5B ' .

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentatioh to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consuited during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

the whole document

the whole documentv

21 July 2004 (2004-07-21)
cited in the application
the whole document

the whole document

CO [US]; KAWATE KOHICHIRO [JP]; SATO
_YOSHIAKI) 14 September 2006 (2006-09-14)

X EP 0 413 614 A (SEMICONDUCTOR ENERGY LAB - 1-3
[JP1) 20 February 1991 (1991-02-20) - :

X EP 0 535 491 A (BODENSEEWERK GERAETETECH 1-9
[DE]) 7 April 1993 (1993-04-07)

X . EP 1 439 600 A (SAINT GOBAIN [FRI) * ‘41,10—13

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

A" document defining the general state of the ant which is not
considered to be of particular relevance

*E’ earlier document but published on or after the international
filing date

*L.* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*O" document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
fater than the priority date claimed

"T° later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory undetlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y¥* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
imel[:ts, such combination belng obvious to a person skilled
n the art.

*&" document member of the same patent family

Date of the actual completion of the international search

18 August 2008

Date of mailing of the International search report

11/09/2008

Name and mailing address of the 1SA/

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Salojarvi, Kristiina

Form PCT/ISA/210 (second shest) {April 2005)

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

Information on patéent family members

International application No

US 2008156437

PCT/EP2008/058518
Patent document Publication Patent family - ‘ Publication -
cited in search report date ' " ‘member(s) date

EP 0413614 A 20-02-1991 JP 3077289 A 02-04-1991
' - JP 8017109 B 21-02-1996
us - 5155301 A 13-10~-1992
EP 0535491 A 07-04-1993  DE 4132995 Al . 08-04-1993
‘ ES 2069950 T3 . 16-05-1995
EP 1439600 A 21-07-2004 DE 10301352 B3, 15—07—2004
WO 2006096631 A 14-09-2006 CN 101138135 A 05-03-2008
EP 1856770 Al 21-11-2007
JdP ¢ 2006245453 A 14-09-2006
KR 20070106627 A 02-11-2007
Al 03-07-2008

Fom PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report

