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(54) Connector for Electronic Devices

(57)  Various embodiments are provided herein for a
connector that can provide electrical and mechanical
coupling between first and second objects. The connec-
tor generally comprises at least one connecting element
that has at least one first and second contact portion, at
least one guidance portion located towards the end of
the at least one connecting element and adjacent to one
of the at least one first and second contact portions; and
a biasing portion that is adjacent to the at least one first
and second contact portions. The biasing portion is con-
figured to provide an electrical connection between the
at least one first and second contact portions and to re-
siliently move the at least one connecting element from
a first position to a second position to provide a mechan-
ical coupling force to the first and second objects.
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Description

[0001] The embodiments described herein generally
relate to a connector that provides an electrical coupling
between two objects having contact areas and can also
provide physical or mechanical coupling to ensure that
the elements that are electrically coupled are physically
secure.

[0002] A smart card is an apparatus that can display
visual information, such as a photograph or an identifi-
cation bar code, on its surface and also store electronic
information on an embedded microchip. Information is
transferred to and from the smart card’s microchip when
it is inserted into a card reader, or a similar interface de-
vice. The type of information contained on the microchip
often includes security clearances, group or project ac-
cess permissions, encryption keys, and other sensitive,
user-specific information.

[0003] A smartcard can be used in applications which
require a double authentication process since an individ-
ual’s identity, specific security clearance, and project au-
thorizations can be gathered via visual inspection of the
card’s surface, and can then be verified electronically by
inserting the smart card into a card reader. Security clear-
ances and data encryption keys stored on smart cards
can also be verified using mobile card readers for use
with mobile devices.

[0004] However, current smart card designs have the
visual identification information on the same side of the
card as electrical contacts that are used for accessing
the electronic information from the microchip. Further-
more, most current card readers use a design with bulky
components, which makes it difficult to display the visual
information on the card and create an electrical contact
with the card reader at the same time. In particular, this
problem is caused by current electrical connection de-
signs that require structural strength and a mechanical
clamping force to be applied by the card reader’s housing.
The result of this housing requirement is a relatively thick
and bulky card reading device with a housing that typi-
cally covers atleast some of the card’s visual information.

General

[0005] In one aspect, at least one embodiment de-
scribed herein provides a connector for providing elec-
trical and mechanical coupling between first and second
objects. The connector comprises at least one connect-
ing element comprising: at least one first contact portion;
atleast one second contact portion; atleast one guidance
portion located towards the end of the at least one con-
necting element and adjacent to one of the at least one
first and second contact portions; and a biasing portion
adjacent to the at least one first and second contact por-
tions, and configured to provide an electrical connection
therebetween and to resiliently move the at least one
connecting element from a first position to a second po-
sition having a wider distance between the at least one
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first and second contact portions. When the connector is
applied to the first and second objects, the at least one
connecting element moves from the first position to the
second position in which the biasing portion provides a
mechanical coupling force to the first and second objects
and the at least one first contact portion electrically con-
tacts afirst contact area on the first object and the at least
one second contact portion electrically contacts a second
contact area on the second object to electrically couple
the first and second objects.

[0006] The first object can be one of a data card and
a printed circuit board, and the second object can be one
of a data card and a printed circuit board.

[0007] The at least one connecting element generally
can have a horseshoe shape.

[0008] In at least some cases, the at least one con-
necting element can be made from a piece of conductive
wire.

[0009] In atleast some cases, the biasing portion can
be arranged to provide a clearance area between the
bottom of the first and second objects with respect to an
upper surface of the biasing portion. Alternatively, in oth-
er cases, an upper surface of the biasing portion can be
arranged to abut with the bottom of at least one of the
first and second objects.

[0010] In some cases, the at least one connecting el-
ement comprises a third contact portion adjacent and
electrically coupled to the first contact portion, and a
fourth contact portion adjacent and electrically coupled
to the second contact portion.

[0011] In some cases, the at least one connecting el-
ement comprises a third contact portion adjacent and
physically coupled to the first contact portion, a fourth
contact portion adjacent and physically coupled to the
second contact portion, and a conductive biasing mem-
ber configured to electrically couple the third and fourth
contact portions during use.

[0012] In some cases, the at least one connecting el-
ement comprises a third contact portion adjacent and
physically coupled to the first contact portion, a fourth
contact portion adjacent and physically coupled to the
second contact portion, and conductors configured to
electrically couple the third and fourth contact portions
during use, and wherein the biasing portion is made from
a strip-like material.

[0013] In some cases, the at least one connecting el-
ement comprises two guidance portions located between
thefirstand second ends and the firstand second contact
portions.

[0014] In some cases, the at least one connecting el-
ement comprises a straight end portion.

[0015] In some cases, one end portion of the at least
one connecting element is connected to one of the first
and second objects with a solder connection.

[0016] In some cases, the at least one connecting el-
ement further comprises an insulating member along a
section of the at least one biasing portion.

[0017] Insome cases, the connector further comprises



3 EP 1 998 408 A1 4

a plurality of electrical connecting elements and an insu-
lating member configured to maintain a spaced relation-
ship between the plurality of electrical connecting ele-
ments.

[0018] In some cases, the at least one electrical con-
necting element comprises end portions with different
heights.

[0019] In some cases, the at least one connecting el-
ement comprises a curved end portion and a straight end
portion.

[0020] Inanotheraspect, atleast one embodiment de-

scribed herein provides an electronic device comprising:
a housing; internal electronics configured to provide at
least one function for the electronic device; a first object
including at least a portion of the internal electronics and
a first contact area; a second object including a second
contact area; and a connector configured to provide elec-
trical and mechanical coupling between the first and sec-
ond objects. The connector comprises at least one con-
necting element comprising at least one first contact por-
tion; at least one second contact portion; at least one
guidance portion located towards the end of the connect-
ing element and adjacent to one of the at least one first
and second contact portions; and a biasing portion ad-
jacent to the at least one first and second contact por-
tions, and configured to provide an electrical connection
therebetween and to resiliently move the at least one
connecting element from a first position to a second po-
sition having a wider distance between the at least one
first and second contact portions. In use, the at least one
guidance portion receives one of the first and second
objects which forces the atleast one connecting element
from the first position to the second position in which the
biasing portion provides a mechanical coupling force to
the first and second objects and the at least one first
contact portion electrically contacts the first contact area
on the first object and the at least one second contact
portion electrically contacts the second contact area on
the second object to electrically couple the first and sec-
ond objects.

[0021] The connector can have structural properties
as described above.

[0022] The electronic device can be a smart card read-
er, and the first object can be a data card. Alternatively,
the first object can be one of a data card and a printed
circuit board, and the second object can be one of a data
card and a printed circuit board.

Brief description of the drawings

[0023] For abetter understanding of the embodiments
described herein and to show more clearly how they may
be carried into effect, reference will now be made, by way
of example only, to the accompanying drawings which
show at least one exemplary embodiment, and in which:

FIG. 1A is a front view of an exemplary embodiment
of a connector in a first position;
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FIG. 1B is a front view of the connector of FIG. 1A
in a second position;

FIG. 2Ais a cross-sectional side view of the connec-
tor of FIGS. 1A and 1B providing electrical and phys-
ical coupling between two objects;

FIG. 2B is a cross-sectional side view of an exem-
plary embodiment of an alternative connector pro-
viding electrical and physical coupling between two
objects;

FIG. 3A is a cross-sectional side view of an exem-
plary embodiment of another alternative connector
providing electrical and physical coupling between
two objects;

FIG. 3B is a cross-sectional side view of the connec-
tor of FIG. 3A providing electrical and altered phys-
ical coupling between two objects;

FIG. 4A is an isometric view of an exemplary em-
bodiment of another alternative connector;

FIG. 4B is a cross-sectional side view of an exem-
plary embodiment of another alternative connector
providing electrical and physical coupling between
two objects;

FIG. 4C is a cross-sectional side view of an exem-
plary embodiment of another alternative connector
providing electrical and altered physical coupling be-
tween two objects;

FIG. 4D is a cross-sectional side view of an exem-
plary embodiment of another alternative connector
providing electrical and altered physical coupling be-
tween two objects;

FIG. 5A is an isometric view of an exemplary data
card;

FIG. 5B is a cross-sectional side view of an exem-
plary electronic data card interface device incorpo-
rating the connector of FIG. 4 to electrically and me-
chanically couple the data card of FIG. 5A with a
printed circuit board of the device;

FIG. 5C is an illustration of the connections between
an alternative embodiment of the connector of FIG.
4 and the data card of FIG. 5A when the data card
is inserted into the interface device of FIG. 5B;
FIG. 5D is an isometric view of the data card of FIG.
5A inserted into the electronic data card interface
device of FIG. 5B;

FIG. 6Ais anillustration of an exemplary alternative
embodiment of a connector;

FIG. 6B is an illustration of an exemplary alternative
embodiment of a connector; and

FIG. 6C is aniillustration of a portion of an exemplary
alternative embodiment of a connector.

Description of Preferred embodiments

[0024] It will be appreciated that for simplicity and clar-
ity of illustration, where considered appropriate, refer-
ence numerals may be repeated among the figures to
indicate corresponding or analogous elements. In addi-
tion, numerous specific details are set forth in order to
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provide a thorough understanding of the embodiments
described herein. However, it will be understood by those
of ordinary skill in the art that the embodiments described
herein may be practiced without these specific details.
In other instances, well-known methods, procedures and
components have not been described in detail so as not
to obscure the embodiments described herein. Also, the
description is not to be considered as limiting the scope
of the embodiments described herein.

[0025] Referring now to FIGS. 1A and 1B, shown
therein are front views of an exemplary embodiment of
a connector 10 in first and second positions respectively.
The connector 10 includes two free ends 12 and 14, first
and second guidance portions 16 and 18, firstand second
contact portions 20 and 22, a biasing portion 24 and an
insulating member 26. The connector 10 can have a
horseshoe shape as shown in FIG. 1, but in other em-
bodiments, may have a different shape as long as the
functionality of the guidance portions 16 and 18, electrical
contact portions 20 and 22 and the biasing portion 24 is
retained.

[0026] The first and second contact portions 20 and
22 and the biasing portion 24 are conductive so that there
is an electrical connection between the first and second
contact portions 20 and 22. Accordingly, the connector
10 can electrically couple contact areas on two objects
when the connector 10 is applied to those objects such
that the first and second contact portions 20 and 22 make
electrical contact with the contact areas on the two ob-
jects. The first and second contact portions 20 and 22
are generally on first and second opposing sides or arms
of the connector 10.

[0027] The connector 10 can be made from a piece of
conductive wire that has sufficient mechanical properties
and that is insulated as required. The connector 10 can
have a round cross-section. However, it should be un-
derstood by those skilled in the art that the conductor can
have any suitable cross-sectional geometry, such as hav-
ing a square or rectangular cross-section, while main-
taining its required functionality. In addition, the connec-
tor 10 may have different cross-sectional geometries
throughout its length. In at least some cases, the con-
nector 10 can be made from a single piece of conductive
wire.

[0028] The connector 10is semi-rigid (i.e. resilient) and
can therefore also provide mechanical coupling between
the two objects when the distance between the contact
areas on the two objectsislargerthand1 (i.e. the distance
between the first and second contact portions 20 and
22). In the first position (FIG. 1), the connector 10 is in a
relaxed state. However, in the second position (FIG. 2),
the first and second contact portions 20 and 22 move
away from one another, because the connector 10 has
been applied to the two objects, so that the connector 10
is now in a tensioned state. In the second position, the
distance between the two contact portions 20 and 22 is
d2, which is larger than d1. In the second position, the
connector 10 attempts to return to its steady state, re-
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laxed configuration (i.e. the first position) as a result of
the natural elastic properties of the material chosen to
make the connector 10. This creates a mechanical com-
pressive spring force in the connector 10 that can be
used to mechanically clamp or couple the two objects
together while at the same time the desired electrical
connection is created and maintained between the two
objects.

[0029] Accordingly, the connector 10 is made with a
material that is at least partially flexible, such that the
connector 10 can apply the required mechanical com-
pressive force without breaking. The connector 10 can
be made using, but not limited to, spring-pin material for
example. The connector 10 may also be plated with gold
or another suitable metal to provide a hard surface that
does not wear, provides a good electrical contact and
does not corrode. Different strength materials can be se-
lected to handle different mechanical loads as required.
[0030] To aid in the movement between the first and
second positions, the first and second guidance portions
16 and 18 are shaped such that the free ends 12 and 14
of the connector 10 are splayed outward by a certain
distance. This allows the two sections or arms of the con-
nector 10 to move away from one another when the con-
nector 10 is applied to two objects. Accordingly, the first
and second guidance portions 16 and 19 allow for easy
application of the connector 10 to two objects.

[0031] The insulating member 26 is shown with an ex-
emplary rectangular shape. In other embodiments, the
insulating member 26 can be shaped differently as re-
quired such that the biasing portion 24 does not make
any unintended electrical contact. The insulating mem-
ber 26 can also be placed in a different location along
the connector 10. In some cases the insulating member
26 can be optional. For instance, in an alternative em-
bodiment, the majority of the connector, except for the
first and second contact portions, may be covered with
an insulating material. In other instances, the connector
may be used in such a way that there is no possibility of
portions of the connector 10 making an electrical contact
other than with the first and second contact portions 20
and 22. Alternatively, in some embodiments, the insulat-
ing member 26 can be provided by other elements, such
as the housing of a device that employs the connector 10.
[0032] Referring now to FIG. 2A, shown therein is a
cross-sectional side view of the connector 10 providing
electrical and physical coupling between two objects 30
and 32 having contact areas 34 and 36 respectively. The
objects 30 and 32 can be a printed circuit board, a data
card or any other electronic components that have a con-
tact area and require connection to another object. The
first and second contact portions 20 and 22, along with
the biasing portion 24 also exert a mechanical pressure
while creating an electrical connection with the contact
areas 34 and 36 to allow for the transfer of information
between the two objects 30 and 32.

[0033] In this case, the two objects 30 and 32 are po-
sitioned relative to one another so that the contact areas



7 EP 1 998 408 A1 8

34 and 36 are at similar locations relative to one another;
accordingly the first and second contact portions 20 and
22 of the connector 10 can be located somewhat directly
across from one another. In other cases, the contact ar-
eas 34 and 36 may be at different heights relative to one
another. In these cases, alternative embodiments of the
connector 10 can be used in which the positions of the
first and second contact portions 20 and 22 on the con-
nector 10 are altered in a similar fashion so that electrical
connections can be made as needed. The insulating
member 26 can be placed adjacent to the housing that
encloses the two objects 30 and 32, or in some cases
may be provided by the housing.

[0034] The first and second guidance portions 16 and
18 and the free ends 12 and 14 of the connector 10 are
offset from the outer surfaces of the objects 30 and 32,
and the connector 10 is in the second tensioned posi-
tioned. When the connector 10 is first applied to the ob-
jects 30 and 32, the upper surfaces of the guidance por-
tions 16 and 18 contact the bottom surfaces of the objects
30 and 32 which forces the first and second contact por-
tions 20 and 22 away from one another. The connector
10 is then slid upwards until the first and second contact
portions 20 and 22 contact the contact areas 34 and 36.
In alternative embodiments, the connector 10 can also
include a stopping portion such as, but not limited to, a
rib (not shown), that restricts the movement of the con-
nector 10 to ensure that it remains in place. The connec-
tor 10 can also be held in place, electrically and physically
contact one of the objects 30 and 32, while the other
object is slid into place such that there is electrical and
physical coupling between the first and second contact
portions 20 and 22 and the contact areas 34 and 36. This
can occur once during manufacturing, or may occur
throughout the use of a device, which utilizes the objects
30 and 32 if one of the objects is sometimes removed.
For example, the configuration of the first and second
guidance portions 16 and 18 allows for easy insertion
and removal of a data card within an electronic device.

[0035] Furthermore, in the exemplary embodiment of
FIG. 2A, the connector 10 is arranged such that there is
a clearance area between the bottom of the first and sec-
ond objects 30 and 32 with respect to an upper surface
of the biasing portion 24. Alternatively, referring to FIG.
2B, shown therein is an exemplary embodiment of an
alternative connector 10’ that can also provide electrical
and physical coupling between the objects 30 and 32. In
this case, the upper surface of the biasing portion 24 is
arranged to abut with the bottom of at least one of the
first and second objects 30 and 32. In this example, the
biasing portion 24 abuts with the bottoms of both of the
objects 30 and 32.

[0036] Referring now to FIG. 3A, shown therein is a
cross-sectional side view of an exemplary embodiment
of another alternative connector 50 that can provide elec-
trical and physical coupling between two objects 30 and
32’. The connector 50 also includes two free ends 52 and
54, first and second contact portions 56 and 58, and a
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biasing portion 60. An insulating member is not shown
but one may be used; alternatively an insulating layer
may be used as required which does not cover any con-
tact areas of the connector 50. The connector 50 also
includes a first guidance portion 62 similar to that of con-
nector 10. The other end portion 64 of the connector 50
is physically and electrically connected to the object 32’
by a permanent solder connection 66.

[0037] Once the object 32’ is assembled and the solder
connection made with the connector 50, the object 30
can be slid into place. Once again, the connector 50 has
a relaxed state, and when the object 30 is slid into place,
the bottom of the object 30 touches the first guidance
portion 62, pushing this portion 62 of the connector 50
outwards which moves the connector 50 into the second
tensioned position. The object 30 is then positioned so
that the contact area 34 is electrically and physically cou-
pled to the first contact portion 56. Once again, this em-
bodiment allows for easy insertion and removal of a data
card with an electronic device.

[0038] The contact areas 34 and 36 of the first and
second objects 30 and 32’ can be facing in the same
direction as shown in FIG. 3A. Alternatively, these con-
tact areas can be facing in opposite directions as shown
in FIG. 3B, and the opposite side of the straight-end por-
tion 64 of the connector 50 can be soldered to the object
32 as shown. In addition, while FIGS. 3A and 3B show
a clearance area 68 between the bottom of the objects
30, 32’ and 32, respectively, it should be understood that
there can be other embodiments in which the bottom of
the objects 30, 32’ and 32 can abut with an upper surface
of the biasing portion of the connector 50. Also, it should
be understood that the width of the connector 50 (i.e. the
distance between the first and second contact portions
56 and 58 in the first position), as well as its tensile prop-
erties, can be adjusted as needed depending on how it
is attached to the object 32, 32'.

[0039] Referring now to FIG. 4A, shown therein is an
isometric view of an exemplary embodiment of another
connector 100. The connector 100 comprises a plurality
of connecting elements 102-108 and a carrier or insulat-
ing member 110. Previous embodiments showed con-
nectors with one connecting element, but connector 100
includes a plurality of connecting elements 102-108. The
connecting elements 102-108 are similar to connector
10. Accordingly, the connecting elements 102-108 have
a first relaxed position when not in use, and a second
tensioned position during use in which the connector 100
physically and electrically couples two objects.

[0040] The connectingelements 102-108 can be made
from a conductive material having the required electrical
and mechanical characteristics. The insulating member
110 can be comprised of any appropriate and available
non-conductive material, such as plastic, that has the
desired mechanical properties while reducing the poten-
tial for an electrical short circuit or interference between
the connecting elements 102-108.

[0041] The connector 100 can be used to electrically
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connect contact areas on two objects in which the contact
areas include multiple contact regions or contact pads.
In this case, the number of connecting elements can be
the same or greater than the number of contact regions.
The insulating member 110 is produced such that the
connecting elements 102-108 are maintained in a certain
spaced relationship to match the layout of the contact
regions on the two objects. In this regard, the heights of
the contact portions of each of the connecting elements
102-108 can also be set to match the layout of the contact
regions on the two objects. Accordingly, the height of at
least one of the connecting elements 102-108 may be
different when compared to the remaining connecting el-
ements. Further, the heights of opposite ends of one of
a given connecting elements may be different.

[0042] It should also be noted that there can be varia-
tions of the connector 100. For instance, the connecting
elements 102-108 can be shaped such that these ele-
ments have a similar shape as the connecting elements
shown in FIGS. 3A and 3B. In this case, one side of the
connecting elements of the connector 100 can be sol-
dered to an object. In another alternative, some, but not
all, ofthe connecting elements 102-108 can have a shape
similar to the connecting element shown in FIGS. 3A and
3B and be used to connect contact regions on a first
object to contact regions on a second object in which the
second object has some contact regions on an opposite
side compared to the first object and some contact re-
gions on the same side compared to the first object. For
example, as shown in FIG. 4B, connector 100’ includes
two connecting elements 102’ and 104’ which have one
side with straight end portions 112 and 114 respectively
that can be soldered to opposite sides of the object 32".
Alternatively, another connector 100" includes two con-
necting elements 102" and 104" with curved guidance
portions 116 and 118 as shown in FIG. 4C and no sol-
dering is required. In another alternative, another con-
nector 100 includes two connecting elements 102" and
104"’ which have a straight and curved end portion 112
and 118 respectively as shown in FIG. 4D and no sol-
dering is required. This last configuration may also be
reversed so that connecting element 102 includes a
curved end portion 116 and connecting element 104"
includes a straight end portion 114.

[0043] In each of FIGS. 4B-4D, the other end of the
variations of connecting elements 102 and 104 has a
guidance portion. Also, in FIGS. 4C and 4D, the right
hand side of the connecting elements 102" and 104", and
102"’ and 104", respectively, can be arranged to have
a first relaxed position, when not applied to the object
32", and a second tensioned position when applied to
the object 32". The connectors 100" and 100 of FIGS.
4C and 4D can also be modified to handle the situation
in which the electrical areas on the two objects directly
face one another; in these cases, the relative layout of
the connecting elements, in which on one side of the
connector the connecting elements have end portions on
either side of the object, can be duplicated on both sides
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ofthe connector. In addition, an extra connecting element
can be included to provide this "sandwich" mechanical
coupling on a given one of the data objects and not be
used for electrical coupling.

[0044] Referring now to FIG. 5A, shown therein is an
isometric view of an exemplary data card 150. The data
card 150 may be, for example, but is not limited to, a
subscriber identity module (SIM) card or a common ac-
cess card (CAC). These types of data cards are com-
monly referred to as smart cards by persons skilled in
the art. In this example, the data card 150 comprises a
visual information display portion 152 and an electrical
contact area 154 for accessing a computer microchip
contained within or on the surface of the data card 150.
The visual information display portion 152 may include
several visual indicators including, but not limited to, a
photograph, a name, an ID number, a rank for military
personnel, and an identification bar code which are each
associated with the user of the data card 150. The contact
portion 152 can include a plurality of discreet electrical
contact areas or regions 154c (only one of which is la-
beled for simplicity) to allow multiple discreet connections
with a data card reader. The exact number and relative
locations of electrical contact areas 154c can be deter-
mined by manufacturer or chip card standards.

[0045] Thereisdigital information contained on the mi-
crochip that corresponds to the personal identification
information contained within the visual information dis-
play portion 152 of the data card 150. Both types of in-
formation can be used together for identity verification or
security access. Therefore, in use, a security device or
security personnel can cross-reference the information
contained in the visual information display portion 152 of
the data card 150 with the information stored on the mi-
crochip, which is accessed via the electrical contact area
154. Typically the visual information contained within the
visual information display 152 of the data card 150 is
visually reviewed while information stored on the micro-
chip of the data card 150 is accessed by inserting the
data card 150 into adata card interface device (see FIGS.
5B and 5D for example) that electrically couples with the
electrical contact area 154.

[0046] Referring now to FIG. 5B, shown therein is a
cross-sectional view of an exemplary electronic data card
interface device 200 incorporating the connector 100 to
electrically and mechanically couple the data card 150
with a printed circuit board (PCB) 202 of the device 200.
The PCB 202 has an electrical contact area 204 with a
suitable number of contact pads (not shown) for electri-
cally communicating with the data card 150. The device
200 also includes a housing 206, as well as other com-
ponents as is commonly known by those skilled in the
art. Due to the use of the connector 100, the housing 206
can be thinner and can have a reduced frontal footprint
or base 206f, which allows for an increase in the amount
of the visual information display portion 152 of the data
card 150 that can be displayed. A thinner housing trans-
lates to a more portable and useable device. In some
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embodiments, the housing 206 can also be transparent.
This is in contrast with conventional data readers that
require a larger and thicker housing due to the use of a
conventional connector. Accordingly, in conventional de-
vice readers, the housing provides all of the structural
support and mechanical clamping force. In these con-
ventional readers, the larger and thicker housing ob-
scures the visual information display portion 152 of the
data card 150 so that the display portion 152 cannot be
visually reviewed while data from the microchip is being
obtained.

[0047] It should be noted that the connector 100 and
the connecting elements 102-108 can be constructed
with a variety of heights and shapes in order to meet the
requirements of different data card and device reader
configurations. For instance, the number, relative height,
and relative position of the connecting elements 102-108
is determined by the electrical contact layout within the
electrical contact portions 154 and 204 of the data card
150 and the PCB 202 respectively. The connecting ele-
ments 102-108 can also be of different thicknesses, even
for the same connector at different portions, to corre-
spond with contact pads of varying sizes.

[0048] The insulating member 110 serves as a means
for keeping the connecting elements 102-110 in their ap-
propriate, relative positions. In other embodiments, the
insulating member 110 can be shaped differently as re-
quired. The insulating member 110 can also be placed
in a different location. In some cases the insulating mem-
ber 110 can be optional. For instance, in some embodi-
ments, the insulating member 110 can be provided by
other elements, such as a portion of the housing 206 of
the device 200.

[0049] The connector 100 provides both an electrical
connection and mechanical clamping pressure between
the data card 150, the PCB 202 and a portion 206a of
the device housing 206. The connecting elements
102-108 are therefore designed to create the appropriate
amount of spring force to mechanically secure the data
card 150 and to ensure a good electrical connection be-
tween the electrical contact pads of the data card 150
and the PCB 202 to allow for the transfer of information
between the data card 150 and the PCB 202.

[0050] The design of the connector 100 is such that it
eliminates the need for the device housing 206 to provide
any mechanical clamping pressure on the data card 150
or the PCB 202. Eliminating the need for mechanical
clamping pressure, allows for the device housing 206 to
be thinner and therefore decreases the overall bulk of
the data card interface device 200. Furthermore, while
the connecting elements 102-108 are designed to exert
a mechanical clamping pressure on the data card 150
and the PCB 202 to hold the data card 150 securely within
the data card interface device 202, the connecting ele-
ments 102-108 are also designed such that the data card
150 can be slidably removed and inserted as needed.
[0051] Referring now to FIG. 5C, shown therein is an
illustration of the connections between an exemplary al-
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ternative connector 100’ and the data card 150 when the
data card 150 is inserted into the electronic device 200.
As can be seen, electrical connections between the con-
nector 100 and the electrical contact area 154 of the data
card 150 is made by varying the height of the end portions
of the electrical connectors 102-108 which are held in
the correct location by the insulating member 110. De-
pending on the type of data card, not all of the electrical
contact pads of the data card 150 need to be connected
with the connector 100. If some of the contact pads are
not used, the connector can be made accordingly, i.e.
with fewer connecting elements.

[0052] Referring now to FIG. 5D, shown therein is an
isometric view of the data card 150 inserted into the elec-
tronic data card interface device 200. The connector 100
allows for the amount of housing 206 of the device 200
to be reduced, and configured in such a way as to display
all or almost all, of the visual information displayed in the
visual information display portion 152 of the data card
150. This allows for the simultaneous inspection of the
visual information contained in the visual information dis-
play portion 152 of the data card 150 and the retrieval of
the digital information contained within the microchip of
the data card 150.

[0053] Referring now to FIG. 6A, shown therein is an
illustration of an exemplary alternative embodiment of a
connector 250 comprising a single connecting element.
The connector 250 includes two free ends 252 and 254,
first and second guidance portions 256 and 258, contact
portions 260a, 260b, 262a and 262b, a biasing portion
264 and an insulating member 266. The connector 250
is generally similar to the connector 10 except that there
is now more than one contact portion on a given side of
the connector 250. The contact portions 260a, 260b,
262a and 262b can also be referred to as contact pads.
The contact portions 260a and 260b can electrically con-
tact the same contact area on a first object, and the con-
tact portions 262a and 262b can electrically contact the
same contact area on a second object, thus providing for
redundancy. Alternatively, there can be cases when only
one of contact portions 260a and 260b electrically contact
a contact area on a first object, and only one of contact
portions 262a and 262b electrically contact a contact ar-
ea on a second object. The contact portions 260a, 260b,
262a and 262b are electrically connected to one another
by the biasing member 264. It should also be understood
that a connector can also be made by packaging together
several connectors 250 with an insulating member or car-
rier similar to the connector 100 shown in FIG. 4A. There
can also be variations of the connector 250 as shown in
FIGS. 3A, 3B, 4B and 4C.

[0054] Referring now to FIG. 6B, shown therein is an
illustration of another exemplary alternative embodiment
of a connector 300. The connector 300 includes two free
ends 302 and 304, first and second guidance portions
306 and 308, contact portions 310a and 310b, contact
portions 312a and 312b, biasing portions or members
314a, 314b and 314c and an insulating member 316. The
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connector 250 is somewhat similar to the connector 250
except that the contact portions 310a and 310b are elec-
trically isolated from one another as are contact portions
312a and 312b. Biasing portion 314c is made from an
insulating material and is used to provide structural sta-
bility and electrical isolation to contact portions 310a,
310b, 312a and 312b. Biasing member 314a electrically
connects contact portions 310a and 312a, and biasing
member 314b electrically connects contact portions 310b
and 312b. The insulating member 316, or another suita-
ble structure, provides a spaced relationship between
the biasing members 314a and 314b to prevent inadvert-
ent electrical contact. The biasing members 314a and
314b may also be coated with an insulating material to
preventinadvertent electrical contact. The connector 300
can be used when first and second objects have contact
areas with two contact pads that are vertically or horizon-
tally situated with respect to one another. It should also
be understood that a connector can also be made by
packaging together several connectors 300 with an in-
sulating member or carrier similar to the connector 100
shown in FIG. 4A. There can also be variations of the
connector 300 as shown in FIGS. 3A, 3B, 4B and 4C.
Further, rather than using the biasing portion 314c, the
connector 300 caninclude two short insulating members;
oneinsulating member is used for physically, but not elec-
trically, coupling contact portions 310a and 310b together
and the other insulating member is used for physically,
but not electrically, coupling contact portions 312a and
312b.

[0055] Referring now to FIG. 6C, shown therein is an
illustration of a portion of another exemplary alternative
embodiment of a connector 350. One end portion of the
connector 350 is shown including a free end 352, a guid-
ance portion 354, contact portions 356 and 358, conduc-
tors 360 and 362 and a biasing portion 364. In this case,
the biasing portion 364 is a ribbon or strip-like structure,
made from an insulating material that is semi-rigid to pro-
vide the required mechanical properties. The conductors
360 and 362 may be conductive traces. The connector
350 is similar to the connector 300 in that there is no
electrical connection between the contact portions 356
and 358. It should be understood the other end of the
connector 350 includes a similar structure, with third and
fourth contact portions (not shown) that are electrically
connected to the contact portions 356 and 358 by the
conductors 360 and 362. It should also be understood
that a connector can also be made by packaging together
several connectors 350 with an insulating member or car-
rier similar to the connector 100 shown in FIG. 4A. There
can also be variations of the connector 350 as shown in
FIGS. 3A, 3B, 4B and 4C.

[0056] In the connector embodiments shown herein
with an insulating member, the insulating member can
be aligned with respect to an alignment tab in the device
housing to prevent the connector from moving when in
use. Also, the insulating member can serve as a stop so
that the downward movement of the object relative to one
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another can be controlled. In this case, it should be un-
derstood that the size and location of the insulating mem-
ber is selected to provide this function.

[0057] For the sake of convenience, various connec-
tors have been described with reference to use with a
data card and a data card interface device. However, the
connectors described herein can be used in any type of
device that requires physical and electrical coupling be-
tween two objects. Such devices include, but are not lim-
ited to, stationary card readers, mobile and hand held
devices, portable card readers, a display, a fingerprint
scanning module and other stationary or mobile card in-
terface devices. It should also be understood that the
connector can be used to electrically and physically con-
nect two data cards, two PCBs, or any other similar ob-
jects with compatible electrical contact portions.

[0058] The connector can provide a mechanical
clamping pressure in addition to a functional electrical
connection between two objects thus omitting the need
for a larger housing to physically force an electrical con-
nector to make an electrical contact between the two ob-
jects. Accordingly, the various connector embodiments
shown herein reduce the structural demands on the
housing, allowing for reduced housing coverage, size
and thickness, and ultimately allowing for smaller, mobile
friendly devices. In addition, the contact portions of the
connector need only be as large as the footprint of the
contact pads so that important information can still be
displayed.

[0059] Furthermore, inthe figures, the various connec-
tors are shown as being positioned below two objects.
However, it should be understood to persons skilled in
the art that the connectors described herein can be po-
sitioned differently. For instance, the connector can be
positioned from the side of the objects rather than the
bottom. However, this can also depend on the layout of
the contact areas and/or pads on the objects. According-
ly, the connectors described herein can be positioned in
different orientations. This can allow for various ways of
inserting objects, such as data cards into a data card
interface device.

[0060] It should be understood that various modifica-
tions can be made to the embodiments described and
illustrated herein, without departing from the embodi-
ments, the general scope of which is defined in the ap-
pended claims.

Claims

1. A connector for providing electrical and mechanical
coupling between first and second objects, the con-
nector comprising:

at least one connecting element comprising:

at least one first contact portion;
at least one second contact portion;
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at least one guidance portion located to-
wards the end of the atleast one connecting
element and adjacent to one of the at least
one first and second contact portions; and
a biasing portion adjacent to the atleastone
first and second contact portions, and con-
figured to provide an electrical connection
therebetween and to resiliently move the at
least one connecting element from a first
position to a second position having a wider
distance between the at least one first and
second contact portions,

wherein, when applied to the first and second ob-
jects, the at least one connecting element moves
from the first position to the second position in which
the biasing portion provides a mechanical coupling
force to the first and second objects and the at least
one first contact portion electrically contacts a first
contact area on the first object and the at least one
second contact portion electrically contacts a second
contact area on the second object to electrically cou-
ple the first and second objects.

The connector as claimed in claim 1, wherein the
first object is a data card or a printed circuit board,
and the second object is a data card or a printed
circuit board.

The connector as claimed in claim 1 or claim 2,
wherein the at least one connecting element gener-
ally has a horseshoe shape.

The connector as claimed in any one of claims 1 to
3, wherein the at least one connecting element is a
piece of conductive wire.

The connector as claimed in any one of claims 1 to
4, wherein the biasing portion is arranged to provide
a clearance area between the bottom of the first and
second objects with respect to an upper surface of
the biasing portion.

The connector as claimed in any one of claims 1 to
4, wherein an upper surface of the biasing portion is
arranged to abut with the bottom of at least one of
the first and second objects.

The connector as claimed in any one of claims 1 to
6, wherein the at least one connecting element com-
prises a third contact portion adjacentand electrically
coupled to the first contact portion, and a fourth con-
tact portion adjacent and electrically coupled to the
second contact portion.

The connector as claimed in any one of claims 1 to
6, wherein the at least one connecting element com-
prises a third contact portion adjacent and physically
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10.

11.

12.

13.

14.

15.

16.

17.

coupled to the first contact portion, a fourth contact
portion adjacent and physically coupled to the sec-
ond contact portion, and a conductive biasing mem-
ber configured to electrically couple the third and
fourth contact portions during use.

The connector as claimed in any one of claims 1 to
6, wherein the at least one connecting element com-
prises a third contact portion adjacent and physically
coupled to the first contact portion, a fourth contact
portion adjacent and physically coupled to the sec-
ond contact portion, and conductors configured to
electrically couple the third and fourth contact por-
tions during use, and wherein the biasing portion is
made from a strip-like material.

The connector as claimed in any one of claims 1 to
9, wherein the at least one connecting element com-
prises two guidance portions located between the
first and second ends and the first and second con-
tact portions.

The connector as claimed in any one of claims 1 to
10, wherein the at least one connecting element
comprises a straight end portion.

The connector as claimed in claim 11, wherein one
end portion of the at least one connecting element
is connected to one of the first and second objects
with a solder connection.

The connector as claimed in any one of claims 1 to
12, wherein the at least one connecting element fur-
ther comprises an insulating member along a section
of the at least one biasing portion.

The connector as claimed in any one of claims 1 to
12, wherein the connector further comprises a plu-
rality of electrical connecting elements and an insu-
lating member configured to maintain a spaced re-
lationship between the plurality of electrical connect-
ing elements.

The connector as claimed in any one of claims 1 to
14, wherein the at least one connecting element
comprises end portions with different heights.

The connector as claimed in any one of claims 1 to
15, wherein the at least one connecting element
comprises a curved end portion and a straight end
portion.

An electronic device comprising:

a housing;

internal electronics configured to provide at least
one function for the electronic device;

a first object comprising at least a portion of the
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19.

20.

21.
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internal electronics and a first contact area;

a second object comprising a second contact
area; and

a connector configured to provide electrical and
mechanical coupling between the first and sec-
ond objects, the connector comprising:

at least one connecting element comprising
atleast one first contact portion; atleastone
second contact portion;

at least one guidance portion located to-
wards the end of the connecting element
and adjacent to one of the at least one first
and second contact portions; and a biasing
portion adjacent to the at least one first and
second contact portions, and configured to
provide an electrical connection therebe-
tween and to resiliently move the at least
one connecting element from a first position
to a second position having a wider distance
between the at least one first and second
contact portions,

wherein, in use, the at least one guidance portion
receives one of the first and second objects which
forces the at least one connecting element from the
first position to the second position in which the bi-
asing portion provides a mechanical coupling force
to the first and second objects and the at least one
first contact portion electrically contacts the first con-
tact area on the first object and the at least one sec-
ond contact portion electrically contacts the second
contact area on the second object to electrically cou-
ple the first and second objects.

The electronic device of claim 17, wherein the con-
nector is as claimed in any one of claims 3 to 16.

The electronic device of claim 17 or claim 18, wherein
the electronic device is a smart card reader, and the
first object is a data card.

The electronic device of claim 17 or claim 18, wherein
thefirst objectis a data card or a printed circuit board,
and the second object is a data card or a printed
circuit board.

A method of electrically and mechanically coupling
first and second objects comprising:

applying the connector of any one of claims 1 to
16 to said first and second objects such that the
at least one connecting element moves from the
first position to the second position in which the
biasing portion provides a mechanical coupling
force to the first and second objects and the at
least one first contact portion electrically con-
tacts a first contact area on the first object and

15

20

25

30

35

40

45

50

55

11

the at least one second contact portion electri-
cally contacts a second contact area on the sec-
ond object to electrically couple the first and sec-
ond objects.

Amended claims in accordance with Rule 137(2)
EPC.

1. A connector (100) for providing electrical and me-
chanical coupling between first and second objects
(30, 32), the connector (100) comprising:

a plurality of connecting elements (10), a given
connecting element (10) generally having a
horseshoe shape and comprising:

at least one first contact portion (20);

at least one second contact portion (22);
at least one guidance portion (16, 18) locat-
ed towards the end of the given connecting
element (10) and adjacent to one of the at
least one first and second contact portions
(20,22); and

abiasing portion (24) adjacent to the at least
one first and

second (20,22) contact portions, rounded in
an area adjacent to at least one of the at
least one first contact portion (20) and the
at least one second contact portion (22),
and configured to provide an electrical con-
nection therebetween and to resiliently
move the given connecting element (10)
from afirst position to a second position hav-
ing a wider distance between the at least
one first and second contact portions
(20,22); and

an insulating member (26) configured to main-
tain a spaced relationship between the plurality
of connecting elements (10),

wherein, when applied to the first and second objects
(30,32), each of the plurality of connecting elements
(10) moves from the first position to the second po-
sition in which the biasing portion (24) provides a
mechanical coupling force to the first and second
objects (30,32) and the at least one first contact por-
tion (20) electrically contacts a first contact area (34)
on the first object (30) and the at least one second
contact portion (22) electrically contacts a second
contact area (36) on the second object (32) to elec-
trically couple the first and second objects (30,32).

2. The connector (100)as claimed in claim 1, wherein
the first object (30) is one of a data card or a printed
circuit board, and the second object (32) is a data
card or a printed circuit board.
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3. The connector (100) as claimed in claim 1 or claim
2, wherein each of the plurality of connecting ele-
ments (10) is a piece of conductive wire.

4. The connector (100) as claimed in any one of
claims 1to 3, wherein the biasing portion (24) of each
of the plurality of connecting elements (10) is ar-
ranged to provide a clearance area between the bot-
tom of the first and second objects (30, 32) with re-
spect to an upper surface of the biasing portion (24).

5. The connector (100) as claimed in any one of
claims 1to 3, wherein an upper surface of the biasing
portion (24) of each of the plurality of connecting el-
ements (10) is arranged to abut with the bottom of
at least one of the first and second objects (30,32).

6. The connector (100) as claimed in any one of
claims 1 to 5, wherein at least one of the plurality of
connecting elements (10) comprises a third contact
portion (260b) adjacent and electrically coupled to
the first contact portion (260a), and a fourth contact
portion (262b) adjacent and electrically coupled to
the second contact portion (262a).

7. The connector (100) as claimed in any one of
claims 1 to 5, wherein at least one of the plurality of
connecting elements (10) comprises a third contact
portion (310b) adjacent and physically coupled to
the first contact portion (310b), a fourth contact por-
tion (312b) adjacent and physically coupled to the
second contact portion (312a), and a conductive bi-
asing member (314b) configured to electrically cou-
ple the third and fourth contact portions during use.

8. The connector(100) as claimed in any one of
claims 1 to 5, wherein at least one of the plurality of
connecting elements (10) comprises a third contact
portion adjacent (358) and physically coupled to the
first contact portion (356), a fourth contact portion
(358) adjacent and physically coupled to the second
contact portion, and conductors configured to elec-
trically couple the third and fourth contact (356) por-
tions during use, and wherein the biasing portion
(364) is made from a strip-like material.

9. The connector (100) as claimed in any one of
claims 1 to 8, wherein at least one of the plurality of
connecting elements (10) comprises two guidance
portions (116,118) located between the firstand sec-
ond ends (12,14) and the first and second contact
portions (20, 22).

10. The connector (100) as claimed in any one of
claims 1 to 9, wherein at least one of the plurality of
connecting elements (10) comprises a straight end
portion (64).
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11. The connector (100) as claimed in claim 10,
wherein one end portion (54) of at least one of the
plurality of connecting elements (10) is connected to
one of the first and second objects (30,32) with a
solder connection (66).

12. The connector (100) as claimed in any one of
claims 1 to 11, wherein at least one of the plurality
of connecting elements (10) comprises end portions
(12,14) with different heights.

13. The connector (100) as claimed in any one of
claims 1 to 12, wherein at least one of the plurality
of connecting elements (10) comprises a curved end
portion (62) and a straight end portion (64).

14. An electronic device comprising:

a housing (26);

internal electronics configured to provide atleast
one function for the electronic device;

a first object (30) comprising at least a portion
ofthe internal electronics and a first contact area
(34);

a second object (32) comprising a second con-
tact area (36); and

a connector (10) configured to provide electrical
and mechanical coupling between the first and
second objects (30,32) as claimed in any one of
claims 1 to 13.

15. The electronic device of claim 14, wherein the
electronic device is a smart card reader, and the first
object (30) is a data card.

16. The electronic device of claim 14, wherein the
first object (30) is one of a data card and a printed
circuit board, and the second object (32) is one of a
data card and a printed circuit board.

17. A method of electrically and mechanically cou-
pling first and second objects (30,32), the method
comprising:

applying the connector (100) of any one of
claims 1 to 13 to said first and second objects
(30,32) such that the plurality of connecting el-
ements (10) moves from the first position to the
second position in which the biasing portion (24)
provides a mechanical coupling force to the first
and second objects (30,32) and the at least one
first contact portion (20) electrically contacts a
first contact area (34) on the first object (30) and
the atleast one second contact portion (22) elec-
trically contacts a second contact area (36) on
the second object (32) to electrically couple the
first and second objects (30,32).
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