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(54) TERMINAL AND METHOD FOR RETAINING A COMPONENT TO A SURFACE, AND 
MANUFACTURING METHOD AND APPARATUS

(57) From a first aspect, a clip terminal for fixedly
retaining a casing is provided. The terminal may have a
connector part, at least one upstanding retention clip hav-
ing a first height relative to a surface of the connector
part, and a shielding part. The shielding part is located
on an outer edge of the connector part for shielding a
portion of the casing, the shielding part projecting up-
wards relative to a surface of the connector part and hav-
ing a second height relative to the surface of the connec-
tor part, wherein the second height is greater than the

first height. A second aspect provides a clip terminal com-
prising a connector part, at least one upstanding retention
clip, and a shielding part wherein a shielding part includes
an extension portion at a top end that forms a surface for
interaction with a suction instrument. From a third aspect,
a method of retaining a casing relative to a circuit board
is provided. From a fourth aspect, a method of forming
a clip terminal is provided. A corresponding apparatus is
provided in a fifth aspect.
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Description

Field of invention

[0001] The invention relates to removably retaining a
component to a surface, in particular, to a terminal and
method for the retention of a shield casing on a printed
circuit board (PCB), and a manufacturing method and
apparatus thereof.

Background

[0002] In order to shield electronic components on a
PCB in electronic devices against Electromagnetic Inter-
ference (EMI) or Radio Frequency Interference (RFI),
shielding in the form of an electrically conductive shield
casing or box is commonly placed on the PCB so as to
cover the electronic components to be shielded. EMI or
RFI can be caused by external influences, or by other
parts of the electronic circuit itself, such as antennas or
power supplies.
[0003] A method of shielding can be achieved when a
closed metal can with a free rim at downwardly extending
side pieces is soldered to the PCB along the entire free
edge of the metal casing. A critical requirement that must
be fulfilled in order to achieve good shielding is that the
connection between the shield casing free edges and the
PCB is well controlled. If any areas of the free edges are
not in contact with the PCB creating an electrical contact,
the shielding efficiency can be influenced by the largest
gap between the shield casing and the PCB. A disadvan-
tage of directly soldering the shield casing to the PCB is
in the difficulty of removing the shield casing once it has
been attached. Some arrangements include a soldered
casing on the PCB, with a removable cap to make up the
shield casing. This arrangement provides the permanent
fixture of the shield casing, whilst permitting access to
the PCB; however the permitted access is limited by the
remaining part of the casing that is not part of the cap.
[0004] Soldering is not the only method of mounting a
shield casing to a PCB; other methods include the use
of shield clips fixed to the PCB, an example of which is
shown in figures 1 and 2 which show a clip terminal 500
that can "pinch" the free edges of a typical shield casing
510, the clip terminal applying a force to two opposite
faces of a free edge of the shield casing in order to retain
its position. Using shield clips provides the advantage of
removably securing the shield casing to a PCB 530.
[0005] Referring to figure 3, shield casings which are
also known are typically formed from a single piece of
flat conductive material 512, typically metal, which is
stamped, cut, or etched with four edge portions 514 bent
upwards to a position perpendicular to the main surface
to form sidewalls of shield casing 520 structure such as
that shown in figure 4 (note that the shield casings 510
and 520 have the same functionality but have been as-
signed different reference numeral because of their dif-
ferent appearance). With such a shield casing, gaps 516

can exist at the corners of the casing between each ad-
jacent sidewall which can reduce the Electromagnetic
Compatibility (EMC) performance of the shield casing.
[0006] US 9055666 B2 relates to clip terminal soldered
to and mounted on a circuit board, the terminal including
a connection part bent at an angle corresponding to that
of a corner of a case and at least a pair of clips connected
to each other by the connection part. The connection part
and the clips are integrated with each other. The connec-
tion part has a width less than or equal to that of a solder
pattern of the circuit board on which the clip terminal is
soldered. A lower end of the corner of a sidewall of the
case is fitted into the clips. In one embodiment, support
walls are provided that uprightly protrude along an outer
edge. Each support wall may have a height less that of
plastic pieces that form the pair of clips.
[0007] There remains a need to provide an improved
removable retention of a PCB shield casing, whilst main-
taining EMC performance.
[0008] There is also a need for a clip terminal that is
versatile and can be used with one or more existing clip
mounting techniques such as automatic pick and place-
ment techniques from tape and reel packaging.
[0009] There is also a need to provide an improved
manufacturing method and apparatus for such a clip.

Summary of the Invention

[0010] From a first aspect, the present invention pro-
vides a clip terminal for fixedly retaining a casing, the
terminal being suitable for being mounted on a circuit
board, the terminal comprising:

a connector part having a first outwardly extending
portion and a second outwardly extending portion,
upstanding retention clips for gripping a side wall por-
tion of a casing, wherein the clips are positioned on
the first and / or second outwardly extending portions
and have a first height relative to a surface of the
connector part,
a shielding part located on an outer edge of the con-
nector part for shielding a portion of the casing, the
shielding part projecting upwards relative to the sur-
face of the connector part and having a second
height relative to the surface of the connector part,
wherein the second height is greater than the first
height.

[0011] In an embodiment, the first outwardly extending
portion is at an angle to the second outwardly extending
portion. The angle may be such that the first outwardly
extending portion and the second outwardly extending
portion form a substantially perpendicular shape corre-
sponding to that of a corner portion of the casing. The
shielding part may shield the corner portion of the casing.
[0012] In an embodiment, each of the first portion and
the second portion comprise a pair of the upstanding
clips. The shielding part also acts as a guiding member

1 2 



EP 3 634 097 A2

3

5

10

15

20

25

30

35

40

45

50

55

for the casing in that it enables a casing to be fed in
diagonal and then in a downward direction such that the
casing is aligned to sit in between the upstanding reten-
tion clips that are located on the first and second portion.
[0013] In an embodiment, the pair of clips are integral
with the connector part and the shielding part is integral
with the connector part.
[0014] The shielding part may project upwards at an
incline and not perpendicular relative to the surface of
the connector part, such that the shielding part is bent
inwards towards the connector part. Therefore, at least
the top part of the shielding part can contact at least part
of the casing to be retained by the clip terminal. The angle
of the incline is such that the shielding part enables a gap
in a corner of a casing to be substantially covered to
reduce EMI entering the casing. As an example, the angle
could be around 86 degrees relative to the surface of the
connector part (which can be considered 94 degrees in
the direction of bending) but the invention is not limited
to this angle.
[0015] In an embodiment, the shielding part comprises
a first shielding wall connected to an outer edge of the
first outwardly extending portion of the connector part
and a second shielding wall connected to the first shield-
ing wall and having a planar surface axially aligned with
an outer edge of the second outwardly extending portion
of the connector part.
[0016] The first shielding wall has an extension portion
at a top end of the wall that forms a surface which can
be sufficiently interacted with and picked up by a suction
instrument of a conventional clip terminal mounting ma-
chine. The surface of the extension portion may be sub-
stantially parallel to the surface of the connector part.
[0017] The second shielding wall has a top end which
can be sufficiently gripped and picked up by a gripping
instrument of a conventional clip terminal mounting ma-
chine.
[0018] The pair of upstanding retention clips may com-
prise a first clip attached to an outer edge of the connector
part and a second clip attached to an inner edge of the
connector part, wherein at a lower portion of the pair of
clips, the first clip and second clips converge towards
each other, at an upper portion the first and second clips
diverge away from each other, and the first and second
clip are closest at a middle portion between the lower
and upper portions.
[0019] From a second aspect, the present invention
provides a clip terminal for fixedly retaining a casing, the
terminal being suitable for being mounted on a circuit
board, the terminal comprising:

a connector part having a first outwardly extending
portion and a second outwardly extending portion,
upstanding retention clips for gripping a side wall por-
tion of a casing, wherein the clips are positioned on
the first and / or second outwardly extending por-
tions,
a shielding part located on an outer edge of the con-

nector part for shielding a portion of the casing, the
shielding part projecting upwards relative to the sur-
face of the connector part, the shielding part com-
prising a first shielding wall connected to an outer
edge of the first outwardly extending portion of the
connector part and a second shielding wall connect-
ed to the first shielding wall, wherein the first shield-
ing wall has an extension portion at a top end of the
wall that forms a surface which can be sufficiently
interacted with and picked up by a suction instrument
for placement on a circuit board.

[0020] In an embodiment, the first outwardly extending
portion is at an angle to the second outwardly extending
portion. The angle may be such that the first outwardly
extending portion and the second outwardly extending
portion form a substantially perpendicular shape corre-
sponding to that of a corner portion of the casing. The
shielding part may shield a corner portion of the casing.
[0021] In an embodiment, each of the first portion and
the second portion comprise a pair of the upstanding
clips. The shielding part also acts as a guiding member
for the casing in that it enables a casing to be fed in
diagonal and then in a downward direction such that the
casing is aligned to sit in between the upstanding reten-
tion clips that are located on the first and second portion.
[0022] In an embodiment, the pair of clips are integral
with the connector part and the shielding part is integral
with the connector part.
[0023] The shielding part projects upwards at an incline
and not perpendicular relative to the surface of the con-
nector part, such that the shielding part is bent inwards
towards the connector part. The angle of the incline is
such that the shielding part enables a gap in a corner of
a casing to be substantially covered to reduce EMI en-
tering the casing. As an example, the angle could be
around 86 degrees relative to the surface of the connector
part but the invention is not limited to this angle.
[0024] The pair of clips can be positioned on the first
and / or second outwardly extending portions and have
a first height relative to a surface of the connector part,
and the shielding part has a second height relative to the
surface of the connector part, wherein the second height
is greater than the first height.
[0025] The pair of upstanding retention clips may com-
prise a first clip attached to an outer edge of the connector
part and a second clip attached to an inner edge of the
connector part, wherein at a lower portion of the pair of
clips, the first clip and second clips converge towards
each other, at an upper portion the first and second clips
diverge away from each other, and the first and second
clip are closest at a middle portion between the lower
and upper portions.
[0026] From a third aspect, the present invention pro-
vides a method for retaining a casing relative to a circuit
board, comprising: providing a circuit board with electrical
circuitry; providing at least one of the aforementioned clip
terminals in a position proximal to the electrical circuitry
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on a circuit board; and receiving in the clip terminal a
casing to shield the electrical circuitry by positioning the
casing so as to abut the clip terminal in order to retain
the casing in a position relative to the circuit.
[0027] From a fourth aspect, the present invention pro-
vides a method for manufacturing a clip terminal such as
the clip terminal of the first aspect or second aspect, ac-
cording to appended claim 37. Optional features are pro-
vided in appended dependent claims 38 to 41.
[0028] From a fifth aspect, the present invention pro-
vides a method and apparatus for manufacturing a clip
terminal for fixedly retaining a casing, the terminal being
suitable for being mounted on a circuit board, the method
and apparatus according to appended claims 42 and 52
respectively. Optional features are provided in appended
dependent claims 43 to 51 and 53 to 61.

Brief Description of the Drawings

[0029] Embodiments of the present invention are now
described, by way of example only, with reference to the
accompanying drawings, in which:

Figure 1 is a perspective view of a clip terminal ar-
rangement known in the prior art;

Figure 2 is a view of a shield casing located above
a typical PCB including a plurality of the clips termi-
nals of fig. 1;

Figure 3 is a top view of a known shield casing flat
material before it is formed into a shielding casing;

Figure 4 is a perspective view of a shield casing
formed from the shielding casing flat material of fig-
ure 3;

Figure 5 is a perspective view of a clip terminal ar-
rangement according to a first embodiment of the
invention;

Figure 6 is a top view of the clip terminal of figure 5;

Figure 7 is a view of the clip terminal of figure 5 from
a first side;

Figure 8 is a view of the clip terminal of figure 5 from
a second side;

Figure 9 is a view of the clip terminal of figure 5 from
a third side;

Figure 10 is a perspective view of a clip terminal of
figure 5 having received a shield casing such as that
of figure 4;

Figure 11 is a closer view of a clip terminal and part
of the shield casing of figure 10;

Figure 12 is a bottom perspective view of a stripper
mounted overbend former assembly that can be
used in one embodiment to make a clip terminal of
the first embodiment from a strip of planar stamped
material;

Figure 13 is a bottom perspective view showing a
clip overbend forming section of figure 12 in more
detail;

Figure 14 is a bottom perspective view showing
shield overbend forming section of figure 12 in more
detail;

Figure 15 is shows one embodiment of part of a pla-
nar strip material that can be used with the stripper
mounted overbend former assembly;

Figure 16 is the material of figure 15 including a fea-
ture of the material prior to overbend;

Figure 17 is a simplified perspective cross sectional
view of the clip overbend forming section of figure
13 taken along the line X-X of figure 13, the formers
being used to interact with a strip of planar stamped
material to form a pair of the upstanding clips of the
clip terminal, the stripper block of figure 12 being
omitted for clarity;

Figure 18 is a simplified perspective view of the
shield overbend forming section of figure 14 taken
along the line Y-Y of figure 14, the formers being
used to interact with the strip of planar stamped ma-
terial to a shielding part of the clip terminal;

Figure 19 is a top perspective view showing clip and
shield forming process section that is located and
can occur after the clip forming of figure 17;

Figure 20 is a top perspective view showing a con-
tinuation of the shield forming section that is located
after the clip and initial shield forming process sec-
tion of figure 18;

Figure 21 is a die stamping section of the apparatus
that includes the sections of figures 19 and 20 and
can be located below the assembly 200 of figure 12.

Figure 22 is a simplified perspective view of a clip
overbend former and actuator that can be used in
the assembly of figure 12 as an alternative to the
former and actuator described and shown in relation
to figure 13 and 17.

Figure 23 is a simplified perspective view of a shield
overbend former and actuator that can be used in
the assembly of figure 12 as an alternative to the
former and actuator described and shown in relation
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to figure 14 and 18.

Figure 24 is a flow diagram of the process of manu-
facturing using the apparatus of figures 12 and 21.

Detailed Description of Embodiments

[0030] A clip terminal is used to retain a shield casing
(also known as a shield can) on a PCB for EMC protec-
tion. In some embodiments of the invention, a clip termi-
nal comprises shielding means to reduce a gap that may
exist in one or more corners of a shield casing after the
casing has been formed, for example, from a piece of
stamped material. The clip terminal may also be formed
automatically using manufacturing machinery and con-
structed such that it can be automatically picked and
placed from a first location, for example, a tape and reel
packaging, to a second location, for example, the PCB
where it is to be fixed. In some embodiments, the shield-
ing means to reduce the gap is slightly inclined so that
there is contact between at least a portion of the shielding
means, for example, the top portion, and the shield cas-
ing.
[0031] A clip terminal 100 according to a first embod-
iment of the invention will now be described with refer-
ence to Figures 4 to 11.
[0032] In the first embodiment, the clip terminal 100
comprises a base connector part 102 having first out-
wardly extending portion 104 and a second outwardly
extending portion 106. In this embodiment, the first out-
wardly extending portion 104 is at an angle to the second
outwardly extending portion. The angle is such that the
first outwardly extending portion and the second outward-
ly extending portion form a substantially perpendicular
shape corresponding to that of a corner portion of a typ-
ical shield casing 520 such as that shown in figure 9. Put
another way, the first outwardly extending portion 104 is
horizontal and the second outwardly extending portion
106 is vertical thus corresponding to a corner portion of
the shield casing 520. The angle is therefore ninety de-
grees but this could vary depending on the type of shield
casing to be used with the clip terminal or where the clip
terminal is intended to be placed relative to the casing.
In some embodiments (not shown), the angle may be
180 degrees such that the first outwardly extending por-
tion is axially aligned with the second outwardly extend-
ing portion more similar to the clip terminal arrangement
shown in figure 1.
[0033] The clip terminal 100 further comprises one or
more retention clips to provide a lateral spring force and
grip side wall portions 514a, 514b (see figure 9) of the
shield casing 520. In this embodiment, a first pair 108
and a second pair 110 of retention clips are provided on
the clip terminal, however, it will be appreciated to those
skilled in the art with the benefit of this disclosure that
any number of retention clips can be provided to grip or
contact a part of a side wall of the casing 520.
[0034] The first pair of retention clips 108 have first and

second generally upstanding clip elements 112, 114 that
are resilient spring portions connected to the first out-
wardly extending portion 104 of the connector part 102.
The first clip element 112 is connected to an outer edge
of the first outwardly extending portion 104. The second
clip element 114 is located on an opposite side of first
outwardly extending portion 104 and connected to an
inner edge of the first outwardly extending portion 104.
At a lower portion of the first pair of clips 108, the first
clip element 112 and second clip element 114 converge
towards each other after an initial divergence adjacent
the base of the connector part 102. At an upper portion
of the first pair of clips 108, the first clip element 112 and
second clip element 114 diverge away from each other,
and the first clip element 112 and second clip element
114 are closest at a middle portion between the lower
and upper portions. The gripping of the side wall of the
shield casing 520 can take place at the middle portion.
Similarly to the first pair of retention clips, the second pair
of retention clips 110 have first and second generally
upstanding clip elements 116, 118 that are resilient
spring portions but are connected to the second outward-
ly extending portion 106 of the connector part 102. The
first clip element 116 is connected to an outer edge of
the second outwardly extending portion 106. The second
clip element 118 is located on an opposite side of second
outwardly extending portion 106 and connected to an
inner edge of the second outwardly extending portion
106. At a lower portion of the second pair of clips 110,
the first clip element 116 and second clip element 118
converge towards each other after an initial divergence
adjacent the base of the connector part 102. At an upper
portion of the second pair of clips 110, the first clip ele-
ment 116 and second clip element 118 diverge away
from each other, and the first clip element 116 and second
clip element 118 are closest at a middle portion between
the lower and upper portions. The gripping of the side
wall of the shield casing 520 can take place at the middle
portion.
[0035] The first and second pair of retention clips 108,
110 are integral with the connection part 102 and may
be formed by bending the clips upwards from the same
material as the base connector part 102 into the desired
shape suitable for gripping.
[0036] It will be appreciated that, in other embodi-
ments, other types of gripping means may be provided
instead of the specific retention clip arrangement de-
scribed and may consist of any other form of resilient
elements suitable for providing the required lateral spring
force.
[0037] In order to enable more complete shielding and
protection of electrical components contained with the
shield casing 520 when positioned in the clip terminal
100, a shielding part 130 is provided on the clip terminal.
In this embodiment, the shielding part 130 is located on
an outer edge of the connector part for shielding a portion
of the casing where there may be a gap in a wall of the
casing 520. The shielding part 130 projects generally up-
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wards substantially transversely relative to a planar sur-
face of the base connector part 102. The shielding part
130 is integral with the connector part. It will be appreci-
ated that the shielding part may not be integral although
there are advantages to having it integral with the con-
nector (and retention clips) and formed from the same
material as the base connector part 102.
[0038] The shielding part 130 comprises a first shield-
ing wall 132 connected to an outer edge of the first out-
wardly extending portion 104 of the connector part 102
and a second shielding wall 134 that is connected to the
first shielding wall 132 substantially along one longitudi-
nal edge 132a of the first shielding wall 132 such that the
second shielding wall is considered to be bent or folded
along the longitudinal edge 132a towards an outer edge
of the second outwardly extending portion 106 up to when
it is aligned with the outer edge. In this embodiment, the
second shielding wall 134 is bent until it forms about a
ninety degree angle with the first shielding portion 132.
With this construction there may be a small gap 135 be-
tween the bottom of the second shielding wall and the
outer edge of the second outwardly extending portion
106.
[0039] In other embodiments (not shown), the second
shielding wall is connected to an outer edge of the second
outwardly extending portion of the connector part.
[0040] In this embodiment, the shielding part 130 and
particularly the first shielding wall 132 projects trans-
versely upwards at an incline and not perpendicular rel-
ative to the surface of the connector part, such that the
shielding part 130 is bent inwards towards the connector
part 102. Therefore, at least the top part of the shielding
part 130 can contact at least part of the corner of the
shield casing 520 and to provide better shielding and
retention. The angle of the incline is such that the shield-
ing part enables a gap in a corner of a casing to be sub-
stantially covered to reduce EMI entering the casing. In
this embodiment, the angle is acute and around 86 de-
grees relative to the surface of the connector part 102
however the angle can vary and is not limited to 86 de-
grees. Looking at the angle relative to the outside of the
first shielding wall and the axis of the second outwardly
extending portion 106, the angle can be considered to
be 94 degrees (as shown in figure 9).
[0041] The first shielding wall 132 has an extension
portion 136 at a top end of the wall 132 that forms a
surface which can be sufficiently interacted with and
picked up by a suction instrument of a conventional clip
terminal mounting machine (not shown). The surface of
the extension portion 136 may be substantially parallel
to the planar surface of the connector part 102. However,
it will be appreciated that such an arrangement is one
example and other orientations are possible to provide
a surface that enables interaction with a suction instru-
ment.
[0042] The second shielding wall has a top end 138
which can be sufficiently gripped and picked up by a grip-
ping instrument of a conventional clip terminal mounting

machine and therefore may not have an extension por-
tion.
[0043] The clip terminal can therefore be easily and
automatically transported from a first location, which can
be a tape and reel packaging, to a second location, which
can be a PCB where it is to be fixed.
[0044] As shown in more detail in figure 7, in this em-
bodiment, the shielding part 130 has a height HS greater
than the heights HC of the retention clips 108, 110. This
can allow easy pick and place of the clip terminal 100 in
particular by having a higher point for a pick and place
instrument on the top of the shielding part compared to
the retention clips which will also be more difficult to pick
and place due to their shape. The height of the first shield-
ing wall 132 is preferably the same as the second shield-
ing wall 134, however, in other embodiments they may
be different without losing the functionality of providing
extra shielding and allowing easy automatic pick and
placement.
[0045] The shield casing 520 (shown in figure 10 and
11) is known and in this embodiment is a conventional
hollow cuboid with at least one open face so as to allow
it to shield an electrical circuit on the PCB. It will be ap-
preciated that other shield can geometries may be used
with the present embodiment, for instance a hollow cube,
a hollow triangular cuboid or a hollow dome shaped com-
ponent could also be used, each having at least one open
face so as to allow it to shield an electrical circuit on the
PCB.
[0046] The shield casing / can 520 is made from an
electrically conductive material so as to protect the
shielded circuit from electromagnetic interference (EMI).
In particular, the can has the ability to attenuate EMI and
will contribute to protecting or shielding the circuit con-
tained within it from receiving electromagnetic waves
originating from outside the can (and also attenuate elec-
tromagnetic waves originating inside the can from exit-
ing). The shielding part 130 of the clip terminal 100 acts
as a guiding member for the casing 520 in that it enables
a casing 520 to be fed in diagonal and then in a downward
direction such that the casing 520 is aligned to sit in be-
tween the upstanding retention clips 108, 110 that are
located on the first and second portion 104, 106.
[0047] In some embodiments, the shield casing 520
may be retained to a surface such as a PCB surface
using the clip terminal 100 provided in this application
and shield casing 520 in combination with the clip termi-
nal 100 to be secured to the surface such as the PCB
surface may not be a shield against EMI, but a cover to
prevent ingress of dust or water.
[0048] In a method of retaining the casing 520 relative
to the PCB 530, the PCB 530 comprises and is provided
with electrical circuitry or some other electronic compo-
nent (not shown) that requires shielding such as shielding
from EMI. At least one clip terminal 100, but preferably
a plurality of clip terminals are positioned proximal to the
electrical circuitry on the PCB, such that when the casing
520 is received in the terminals 100 the casing will shield
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the electrical circuitry but in particular the corners of the
casing 520 to prevent leakage of EMI. Therefore, the clip
terminals 100 are located in a positions that are aligned
with corresponding corners (not necessarily all corners)
of the casing 520. The casing 520 is received in the clip
terminal 100 to shield the electrical circuitry by positioning
the casing 520 so as to abut the clip terminal 100 and in
particular so as to abut the base of the clip terminal in
order for the casing to be retained. The shielding part
130 may abut the corner of the casing 520. The casing
520 can thus be retained relative to the PCB 530 by the
clip terminal 100.
[0049] It will be appreciated that the pair of upstanding
retention clips on the clip terminal need not take the par-
ticular form shown in figure 5, and may consist of any
other form of resilient elements suitable for providing the
required lateral spring force on the internal and external
surface of a side wall of a shield casing 520. The distance
between the first clip elements and second clip elements
of each pair of retention clips may vary, but will be such
to allow at least the middle portion of the retention clips
to contact the internal and external surface of a side wall
of a shield casing 520 and the part of the retention clips
to provide a retention force on the shield casing 520. This
clips may be designed such that the distance may be
adjusted to accommodate different types of shield cas-
ings or requirements of the application of the clip terminal
100. For example, the design can be such to allow the
retention force to be controlled to provide a high retention
force for a permanent retention of the casing 520 or a
low retention force for easy removal of the casing 520.
With removal retention of a shield casing 520 to a surface
such as a printed circuit board, maintenance or fault find-
ing on the surface can be aided given that the shield
casing can be removed.
[0050] The first clip elements and second clip elements
of each pair of retention clips can be made of any material
so long as they are not overly flexible (unable to provide
a sufficient biasing force) or overly rigid (immoveable
through contact with a wall of a shield casing component).
Although each clip element used in the pair to secure a
component are shown as substantially the same, it will
be appreciated by the skilled person that the clip element
could have different styles and need not be identical in
appearance.
[0051] It will also be appreciated that in some embod-
iments (not shown but derivable from the current figures),
only one of the pair of retention clips in combination with
the shielding part is provided to retain the shield casing.
In one embodiment, only the second clip elements
114,118 of each pair of clip elements (i.e. the elements
that are situated internal to the side wall of the shield
casing 520) and a shielding part 130 is provided on a
modified clip terminal in order to retain the shield casing
520 (for example, one or more clip elements acting on
the same or different vertical side walls of the shield cas-
ing 520). The angle of the shielding part 130 relative to
the connector part surface may be chosen to ensure con-

tact with the external surface of the side wall of the casing
520 given that the shielding part 130 will be provided the
main force for retaining the shield casing from outside
the shield casing 520. It will also be appreciated that the
distance between the shielding part 130 and the upstand-
ing clips may vary depending on the forces required.
[0052] Although an angled clip terminal with substan-
tially a ninety degree corner is described and shown in
the figures, it will be appreciated to those skilled in the
art with the benefit of the present disclosure that the clip
terminal could be constructed to be straight or another
shape (not shown) without such an angle in which case
the terminal is used with a straight edge of a shied casing
rather than a corner. The terminal can thus be modified
for use with different types of shield casings.
[0053] It will be appreciated that clip terminals in some
embodiments may be of a suitable size to be received
by a printed circuit board and to receive part of a shield
casing / can. In one embodiment, the length of each the
first and second outwardly extending portions is around
least 5 cm, the height of the shielding part is around 5
cm and the height of the pair of upstanding clips is around
2 cm. These dimensions are provided by way of example
only (the invention not being limited to such dimensions)
and to demonstrate the scale of some embodiments of
the invention.
[0054] Embodiments for making a clip terminal from a
planar strip material will now be described. It will be ap-
preciated that other methods of manufacturing may be
used but the automated methods and apparatus dis-
closed herein have advantages in manufacturing such a
clip terminal as disclosed herein with a complex shape
and such advantages would be evident to the skilled per-
son with the benefit of the present disclosure.
[0055] Referring to figures 12 to 18, the clip terminal
100 in one embodiment can be formed using a manufac-
turing apparatus including a stripper mounted overbend
former assembly 200 that receives a strip 300 which is
a planar material stamped or punched such that bending
of one of more parts of the material will form the clip
terminal 100. An example of one portion of the strip 300
used to make one corner clip terminal 100 is shown in
figure 15; it will be appreciated that the strip 300 is a
plurality of these portions arranged adjacent and at-
tached to each other. ’Stripper’ refers to the stripper plate
section of the assembly and this is also referred to as a
pressure plate. ’Overbend’ refers to the forming of a part
of the planar material past the required angle. The part
will then spring back to the required angle. The amount
of overbend is determined by the mechanical properties
of the material. Both terms will be understood to the
skilled person (in the stamping industry). In this embod-
iment, one method of automatically bending the material
is provided. The assembly 200 comprises at least clip
overbend forming section 210 and shield overbend form-
ing section 250.
[0056] The clip overbend forming section 210 can be
a piece of tooling that bends a part of a planar material
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past 90°. The part of the material is usually formed up to
90° by conventional swipe tooling section before entering
the clip overbend forming section and the conventional
swipe tooling process will not be described in detail as it
will be known those in the art. A discussion of conven-
tional swipe tooling is provided later (see description re-
lated to figures 19-21). See figure 16 which shows an
example of a clip planar material from a larger strip 300
with a part 108a that is formed up to 90°, substantially
perpendicular to the surface of the material. Then over-
bend tooling such as overbend forming section 210 forms
it further so as to overbend to a position as shown by clip
108 (see figure 5 for example), that is past 90° to the
surface of overbend forming section 210 (and an acute
angle to the base surface of the clip 108). As will be un-
derstood by the skilled person, ’planar material’ refers to
the flat, raw material that is punched and formed and is
a portion of the strip 300. The strip 300 moves in a direc-
tion parallel to the longitudinal axis of the assembly 200
(coaxial with the axes X-X and Y-Y shown in figures 13
and 14 respectively).
[0057] The clip overbend forming section 210 is at-
tached to a stripper block 200a which itself is attached
to a punch block 200b. The clip overbend forming section
comprises a plurality of formers 212, preferably two ar-
ranged opposite each other along the axis X-X, that when
open, will be positioned either side of a clip 108 of clip
terminal 100. The formers are movable in directions A
and B - that is, in a direction parallel to the longitudinal
axis of the assembly 200 - and will be driven together by
actuators 214 from punch block 200b.The actuators 214
are mounted in the punch block 200b and pass through
the stripper block 200a. The actuators 214 are movable
in directions C and D - that is, in a direction substantially
perpendicular to the longitudinal axis of the assembly
200 and the direction of movement of the strip 300
through the assembly 200. When the actuators 214 re-
tract with the punch block 200b, the formers 212 will open
by means of two springs 218 that are in contact with the
formers 212. Stripper block 200a will lift taking the form-
ers 212 with it, and this will allow the strip 300 to feed
and the next section of the strip 300 that requires over-
bending to enter the overbend forming section 210. The
formers 212 have replaceable inserts 220 which simplify
adjustment and servicing. The inserts 220 are the tooling
parts, which make contact with the part of the planar clip
material of the strip 300 to be overbent and in particular
have a surface 220a on one side that is angled such that
moving opposing surfaces 220a towards each other will
contact the outer surfaces of clip elements 112, 114 and
overbend these portions to arrive at the configuration, for
example, shown in figure 5. It should be noted that the
clip 110 that is formed from bending clip elements 116
and 118 can be formed using a conventional swipe tool-
ing and overbend tooling method and will be described
later but would be understood by the skilled person and
can be incorporated into the assembly 200. For the for-
mation of the bending of clip 110, the central axis of the

clip 110 coincides with the axis of movement of the strip
through the assembly 200 not requiring the same con-
figuration as the clip overbend section 210 whereas the
central axis of the clip 108 is transverse or perpendicular
to the axis of movement X of the strip through the as-
sembly 200.
[0058] The shield overbend forming section 250 simi-
larly to the clip overbend forming section can be a piece
of tooling that bends a part of a planar material past 90°,
that is, past 90° to the surface of shield overbend forming
section 210 (and an acute angle to the base surface of
the shielding part 130)The part of the material is usually
formed up to 90° by conventional swipe tooling before
entering the shield overbend forming section and the con-
ventional swipe tooling process will not be described in
detail as it will be known those in the art but an example
is described later. The section 250 comprises a former
252, preferably an inverted U-shaped single block, that
when open (i.e. the home position of the overbend tooling
assembly before it is driven forward), will be positioned
to the rear of the shielding part 130 (rear when following
the direction of travel of the strip 300). It will then be driven
forward under the extension portion 136 of the clip ter-
minal 100 which is used as a pick and place tab, by an
actuator 254 from the punch block 200b. The actuator is
movable in direction E - that is, in a direction substantially
perpendicular to the longitudinal axis of the assembly
200 and the direction of movement of the strip 300
through the assembly 200. When the actuator 254 re-
tracts with the punch block, the former 252 will open by
means of one or more springs, preferably two springs
(not shown but housed in former 252 and located either
side of insert 260). The stripper block 200a will lift taking
the former 252 with it, and this will allow the strip 300 to
feed. The former 252 has the replaceable insert 260
which simplifies adjustment and servicing. The inserts
260 are the tooling parts, which make contact with the
part of the clip material to be overbent.
[0059] As mentioned above, conventional swipe tool-
ing can be used to form the first pair of clips 108a and
second pair of clips at 90° upstanding to the surface of
the strip material 300. Figure 19 shows one embodiment
of swipe tooling section 265 where a pair of appropriate
formers 266 move up from below the strip and interact
with the strip to form the second pair of clips upwards to
90°. This can be achieved by pushing the clip elements
116, 118 upwards from a flat position to the 90° position
relative to the strip 300 as the strip moves along the di-
rection X. A similar process and machinery although not
shown is used for the first pair of clips before the first pair
of clips at 90° configuration enter the clip overbend form-
ing section 210. Conventional overbend tooling section
270 with a pair of formers 271 is used to overbend the
second pair of clips past 90° by applying a force from
sides of the first and second clip elements 116, 118 to
form the second pair of clips 110.
[0060] In addition, the shielding part 130 of the planar
strip material is usually formed up to 90° by conventional
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swipe tooling section 275 before entering the shield over-
bend forming section 250. An appropriate former 276 in
the form of a member that has sufficient strength to move
the strip when it interacts with it (for example a solid block
but other structures can be appropriate) moves up from
below the strip and interacts with the strip to form a bend
in the portion of the strip material that corresponds to the
second shielding wall 134 inwards towards the first
shielding wall 132 (see right side of figure 19). As shown
in figure 20, swipe tooling section 277, employing con-
ventional swipe tooling, includes a first part that is used
to bend the portion of the strip material that corresponds
first shielding wall 132 upwards to 90°. The swipe tooling
section 277 then has a second part adjacent the first part
that bends the portion of the strip material that corre-
sponds extension portion 136 outwards to form the lip of
the extension portion. It will be appreciated the order of
the conventional strip forming and overbend forming can
differ and is not limited to the order described in relation
to figures 19 and 20.
[0061] In this embodiment, the swipe tool section 265,
overbend tooling section 270 and swipe tool section 275
are positioned after the clip overbend forming section
210 and before the shield overbend forming section 250
in the process path of the manufacturing apparatus. See
figure 21 to show the embodiment of where the swipe
tooling and conventional overbend is located in a die sec-
tion of the manufacture apparatus. The die section of
figure 21 is typically a base section for the manufacturing
apparatus and is located below the overbend forming
assembly 200 shown in figure 12. Parts of the overbend
forming assembly 200 can interact with the planar strip
material from above whilst parts of the die section can
interact with the planar strip material from below. For ex-
ample, the overbend forming assembly can comprise
members 216 (see figure 12) extending downwards per-
pendicular to the plane of the directional path of the strip
material and that interact with the strip material from
above to hold parts of the strip material in place whilst a
part of the die section acts on the strip material (for ex-
ample, when bending is to take place). Other arrange-
ments would be conceivable by the skilled person with
the benefit of the present disclosure.
[0062] In an alternative arrangement, alternative strip-
per mounted formers and actuators to those shown in
figures 12-14, and 17-18 may be provided in the assem-
bly 200, as shown in figures 21 and 22.
[0063] Referring to figure 22, in this modification, two
overbend formers 282a, 282b would be mounted to the
stripper block 200a of figure 12 for example instead of
formers 212 (see fig. 12-13) and are pivotable and rota-
tional about a pivot hole or axis 283 through the formers
282a, 282b which may include an axle (not shown) or
other fixed rod member that passes through both former
282a, 282b. The formers 282a, 282b are pivotable
around the axle when a force is applied to the formers
282a, 282b from above through respective actuators
284a, 284b or some other members that are attached to

the punch block 200b and move down in a direction G
(that is, perpendicular to the direction of movement of
the strip 300) with the punch block 200b. The actuators
284a, 284b interact with respective extension portion
285a, 285b of the formers 282a, 282b which cause rota-
tional motion of the formers about the axle. The formers
282a, 282b also have foot portions which contact the
outer surfaces of clip elements 112, 114 that are in a 90°
configuration and overbend these portions to arrive at
the configuration, for example, shown in figure 5 When
the actuators 284a, 284b retract, a spring (not shown)
that is located on the underside of the former would rotate
the former away from the clip 108 and this will allow the
strip 300 to feed. As will be apparent to the skilled person
with the benefit of the present disclosure, this modifica-
tion uses rotational movement of the formers rather than
lateral movement which is used in the embodiment in
figure 13 and 17.
[0064] Referring to figure 23, in this modification, a ro-
tatable overbend former 292 would be mounted to the
stripper block 200a in the shield overbend forming sec-
tion 250 instead of formers 252 (see fig. 12 and 14) and
would work in a similar way to the formers described in
relation to figure 20. The former 292 is pivotable about a
pivot hole 293 through the former 292 which may include
an axle (not shown) or other fixed rod member that pass-
es through both former 292. The former 292 is pivotable
around the axle when a force is applied to it from above
through an actuator 294 or some other member that is
attached to the punch block 200b and move down in a
direction H (that is, perpendicular to the direction of move-
ment of the strip 300) with the punch block 200b. The
actuator 294 interacts with extension portion 295 of the
formers 292 which causes rotational motion of the former
about the axle. The formers 292 also has foot portions
which contact the outer surface of shielding portion 130
that is in a 90° configuration and overbend this portion
to arrive at the configuration, for example, shown in figure
5. When the actuator 294 retracts, a spring (not shown)
that is located on the underside of the former would rotate
the former away from the shielding part 130 and this will
allow the strip 300 to feed. As will be apparent to the
skilled person with the benefit of the present disclosure,
this modification uses rotational movement of the formers
rather than lateral movement which is used in the em-
bodiment in figure 14 and 18.
[0065] An example of a method of making the clip ter-
minal 100 using the manufacturing apparatus that may
comprise the overbend section shown in figure 12 and
the die section shown in figure 21 is now described with
reference to figure 24. As will be apparent, the overbend
section can be positioned on top of the die section which
can form a base for the overbend section of figure 12.
Reference will also be made to the features of the clip
terminal 100 shown in figures 5-6, where appropriate, for
ease of explanation.
[0066] In step 400, a planar strip 300 is provided which
is a single planar material having at least one portion
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such as that shown in figure 15 that forms a corner clip
terminal 100. The planar strip is created with stamped
and / or punched sections that are to be bent and / or cut
during the manufacturing process accordingly to form the
clip terminal 100.
[0067] In step 405, the planar strip can be moved along
a pathway of the manufacturing apparatus which in-
cludes the assembly 200 that comprises at least the clip
overbend forming section 210 and the shield overbend
forming section 250. The pathway is generally parallel to
the longitudinal axis of the second outwardly extending
part 106 of the planar material that forms the clip terminal
100 (or from another reference point, generally parallel
to the central axis of the second pair of clips 110) and
generally perpendicular to the longitudinal axis of the first
outwardly extending part 104 of the planar material that
forms the clip terminal 100 (or from another reference
point, generally perpendicular to the central axis of the
first pair of clips 108).
[0068] In step 410, the first pair of clips on the first
outwardly extending part 104 are bent upwards towards
each other to be substantially formed to 90° to the surface
of the first outwardly extending part of the strip material
in an upstanding configuration 108a (see figure 16).
[0069] In step 415, the first pair of clips formed in step
410 move to the clip overbend forming section 210 to be
overbent as described in one example in relation to ap-
paratus in figures 13 and 17.
[0070] In step 420, the strip portion with the overbent
first pair of clips 108 moves to a section such as a con-
ventional swipe tooling section (see figure 19) that bends
upwards at substantially 90° to the surface the second
pair of clips 110 and then overbends to an overbent con-
figuration to a similar extent to the first pair of clips 108
(also see figure 18 showing that the second pair of clips
are already formed).
[0071] In step 425, the portion of the strip material in-
cluding the formed first pair of clips 108 and second pair
of clips 110 moves to a section where the portions of the
strip material that correspond to the shielding part 130
are formed into shape to 90° to the surface of the strip
material. This can be achieved in a conventional way by
bending the portion of the strip material that corresponds
second shielding wall 134 inwards towards the first
shielding wall 132, bending the portion of the strip mate-
rial that corresponds first shielding wall 132 upwards, and
bending the portion of the strip material that corresponds
extension portion 136 outwards to form the lip on the first
shielding wall 132. The shielding part in this configuration
is at up to 90° to the surface of the strip material. An
example of the process is shown in figure 19 and 20
described above.
[0072] In step 430, the portion of strip material formed
in step 425 moves to the shield overbend forming section
210 to overbend the shielding part 130 as described in
one example in relation to apparatus in figures 14 and 18.
[0073] The upstanding portions are now formed and
the remaining parts of the planar strip of material not re-

quired can be removed in step 435 to leave the clip ter-
minal 100.
[0074] In addition to the embodiments described pre-
viously and claimed in the appended claims, the following
is a list of additional embodiments, which may serve as
the basis for additional claims in this application or sub-
sequent divisional applications.

Embodiment 1. A clip terminal for fixedly retaining a
casing, the terminal being suitable for being mounted
on a circuit board, the terminal comprising:

a connector part having a first outwardly extend-
ing portion and a second outwardly extending
portion;
at least one upstanding retention clip for gripping
a side wall portion of a casing, wherein the clip
is positioned on the first or second outwardly
extending portions and has a first height relative
to a surface of the connector part; and
a shielding part located on an outer edge of the
connector part for shielding a portion of the cas-
ing, the shielding part projecting upwards rela-
tive to the surface of the connector part and hav-
ing a second height relative to the surface of the
connector part, wherein the second height is
greater than the first height.

Embodiment 2. The clip terminal of Embodiment 1,
wherein the first outwardly extending portion is at an
angle to the second outwardly extending portion.

Embodiment 3. The clip terminal of Embodiment 2,
wherein the angle is such that the first outwardly ex-
tending portion and the second outwardly extending
portion form a substantially perpendicular shape cor-
responding to that of a corner portion of the casing,
and the shielding part is configured to shield the cor-
ner portion of the casing.

Embodiment 4. The clip terminal of Embodiment 1,
2 or 3, wherein there are at least two upstanding
retention clips, at least one positioned on the first
outwardly extending portion and at least another po-
sitioned on the second outwardly extending portion.

Embodiment 5. The clip terminal of Embodiment 1,
2, 3 wherein there is at least a pair of upstanding
retention clips positioned on the first or second out-
wardly extending portions.

Embodiment 6. The clip terminal of Embodiment 5,
wherein each of the first outwardly extending portion
and the second outwardly extending portion com-
prise the pair of the upstanding clips.

Embodiment 7. The clip terminal of any of Embodi-
ments 1 to 6, where the retention clip or the pair of
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upstanding clips is / are integral with the connector
part.

Embodiment 8. The clip terminal of any of Embodi-
ments 1 to 7, wherein the shielding part is integral
with the connector part.

Embodiment 9. The clip terminal of any of Embodi-
ments 1 to 8, wherein the shielding part project up-
wards at an incline relative to the surface of the con-
nector part, such that the shielding part is bent in-
wards towards the connector part, and the angle of
the incline is such that a gap in a casing is substan-
tially covered to reduce EMI entering the casing or
dust or water entering the casing.

Embodiment 10. The clip terminal of Embodiment 9,
wherein the angle of the incline is such that a gap in
a corner of the casing is substantially covered to re-
duce EMI entering the casing or dust or water enter-
ing the casing

Embodiment 11. The clip terminal of any of Embod-
iments 1 to 10, wherein at least the top part of the
shielding part is arranged to contact at least part of
the casing to be retained by the clip terminal.

Embodiment 12. The clip terminal of any of Embod-
iments 1 to 11, wherein the shielding part comprises
a first shielding wall connected to an outer edge of
the first outwardly extending portion of the connector
part and a second shielding wall connected to the
first shielding wall. Embodiment 13. The clip terminal
of Embodiment 12, wherein the second shielding
wall has a planar surface axially aligned with at least
a part of an outer edge of the second outwardly ex-
tending portion of the connector part.

Embodiment 14. The clip terminal of any of Embod-
iments 1 to13, wherein the shielding part comprises
an extension portion at a top end that forms a surface
which can be sufficiently interacted with and picked
up by a suction instrument and / or the shielding part
has a top end which can be sufficiently gripped and
picked up by a gripping instrument.

Embodiment 15. The clip terminal of Embodiment
14 when dependent on Embodiment 12, wherein the
extension portion is at a top end of the first shielding
wall.

Embodiment 16. The clip terminal of Embodiment
14 or 15, wherein the surface of the extension portion
is substantially parallel to the surface of the connec-
tor part.

Embodiment 17. The clip terminal of Embodiment
14 when dependent on Embodiment 12 or 13, where-

in the second shielding wall has the top end which
can be sufficiently gripped and picked up by a grip-
ping instrument.

Embodiment 18. The clip terminal of any of Embod-
iments 5 to 17, wherein the pair of upstanding reten-
tion clips comprise a first clip attached to an outer
edge of the connector part and a second clip at-
tached to an inner edge of the connector part, where-
in at a lower portion of the pair of clips, the first clip
and second clips converge towards each other, at
an upper portion the first and second clips diverge
away from each other, and the first and second clip
are closest at a middle portion between the lower
and upper portions.

Embodiment 19. A clip terminal for fixedly retaining
a casing, the terminal being suitable for being mount-
ed on a circuit board, the terminal comprising:

a connector part having a first outwardly extend-
ing portion and a second outwardly extending
portion;
at least one upstanding retention clip for gripping
a side wall portion of a casing, wherein the clip
is positioned on the first or second outwardly
extending portions;
a shielding part located on an outer edge of the
connector part for shielding a portion of the cas-
ing, the shielding part projecting upwards rela-
tive to the surface of the connector part, the
shielding part comprising an extension portion
at a top end that forms a surface which can be
sufficiently interacted with and picked up by a
suction instrument.

Embodiment 20. The clip terminal of Embodiment
19, wherein the shielding part comprises a first
shielding wall connected to an outer edge of the first
outwardly extending portion of the connector part
and a second shielding wall connected to the first
shielding wall.

Embodiment 21. The clip terminal of Embodiment
20, wherein the second shielding wall has a planar
surface axially aligned with at least a part of an outer
edge of the second outwardly extending portion of
the connector part.

Embodiment 22. The clip terminal of Embodiment
20, wherein the extension portion is at a top end of
the first shielding wall.

Embodiment 23. The clip terminal of any of Embod-
iments 19 to 22, wherein the surface of the extension
portion is substantially parallel to the surface of the
connector part.
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Embodiment 24. The clip terminal of Embodiment
20 or 21, wherein the second shielding wall has a
top end which can be sufficiently gripped and picked
up by a gripping instrument.

Embodiment 25. The clip terminal of any of Embod-
iments 19 to 24, wherein the first outwardly extending
portion is at an angle to the second outwardly ex-
tending portion.

Embodiment 26. The clip terminal of Embodiment
25, wherein the angle is such that the first outwardly
extending portion and the second outwardly extend-
ing portion form a substantially perpendicular shape
corresponding to that of a corner portion of the cas-
ing, and the shielding part is configured to shield the
corner portion of the casing.

Embodiment 27. The clip terminal of any of Embod-
iments 19 to 26, wherein there are at least two up-
standing retention clips, at least one positioned on
the first outwardly extending portion and at least an-
other positioned on the second outwardly extending
portion.

Embodiment 28. The clip terminal of any of Embod-
iments 19 to 27, wherein there is at least a pair of
upstanding retention clips positioned on the first or
second outwardly extending portions. Embodiment
29. The clip terminal of Embodiment 28, wherein
each of the first outwardly extending portion and the
second outwardly extending portion comprise the
pair of the upstanding clips.

Embodiment 30. The clip terminal of any of Embod-
iments 19 to 29, where the retention clip or the pair
of upstanding clips is / are integral with the connector
part.

Embodiment 31. The clip terminal of any of Embod-
iments 19 to 30, wherein the shielding part is integral
with the connector part.

Embodiment 32. The clip terminal of any of Embod-
iments 19 to 31, wherein the shielding part project
upwards at an incline relative to the surface of the
connector part, such that the shielding part is bent
inwards towards the connector part, and the angle
of the incline is such that a gap in a casing is sub-
stantially covered to reduce EMI entering the casing
or dust or water entering the casing.

Embodiment 33. The clip terminal of Embodiment
32, wherein the angle of the incline is such that a
gap in a corner of the casing is substantially covered
to reduce EMI entering the casing or dust or water
entering the casing

Embodiment 34. The clip terminal of any of Embod-
iments 19 to 33, wherein at least the top part of the
shielding part is arranged to contact at least part of
the casing to be retained by the clip terminal.

Embodiment 35. The clip terminal of any of Embod-
iments 19 to 34, wherein the at least one upstanding
retention clip has a first height relative to a surface
of the connector part, and the shielding part has a
second height relative to the surface of the connector
part, wherein the second height is greater than the
first height.

Embodiment 36. A method for retaining a casing rel-
ative to a circuit board, comprising:

providing a circuit board with electrical circuitry;
providing at least one clip terminal of any pre-
ceding Embodiment in a position proximal to the
electrical circuitry on the circuit board; and
receiving in the clip terminal a casing to shield
the electrical circuitry by positioning the casing
so as to abut the clip terminal in order to retain
the casing in a position relative to the circuit.

Embodiment 37 A method of forming a clip terminal
comprising:

forming a planar strip material comprising
stamped sections to be formed into at least one
upstanding retention clip for gripping a side wall
portion of a casing, and into at least one shield-
ing part;
bending upwards a section of the stamped sec-
tions corresponding to at least one retention clip;
bending upwards a section of the stamped sec-
tions corresponding to at least one shielding
part; and
removing parts of the planar strip material to
thereby produce a clip terminal comprising at
least one upstanding retention clip and at least
one shielding part.

Embodiment 38. The method of Embodiment 37
wherein the section corresponding to the at least one
retention clip is connected to a first outwardly ex-
tending part in the planar strip material, and the step
of bending the section of the stamped sections cor-
responding to at least one retention clip further com-
prises bending upwards the retention clip to be
formed to substantially 90° to the surface of the first
outwardly extending part of the strip material, and
then overbending the at least one retention clip be-
yond substantially 90°.

Embodiment 39. The method of Embodiment 37 or
38, wherein the step of bending the section of the
stamped sections corresponding to the shielding
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part further comprises bending upwards the shield-
ing part to be formed to substantially 90° to the sur-
face of the planar strip material, and then overbend-
ing the shielding strip beyond substantially 90°.

Embodiment 40. The method of any of Embodiments
37 to 39, wherein the section corresponding to the
second pair of clips is connected to a second out-
wardly extending part in the planar strip material.

Embodiment 41. A method of any of Embodiments
37 to 40, wherein the clip terminal is a corner clip
terminal.

Embodiment 42. A method of forming a clip terminal,
the clip terminal being formed from a planar strip
material and suitable for being mounted on a circuit
board, the method comprising:

bending a first retention clip section of a planar
strip material to form a first upstanding retention
clip having a central axis;
moving the formed first upstanding retention clip
along a directional path with an axis that is sub-
stantially perpendicular to the central axis;
overbending the formed first upstanding reten-
tion clip through a first overbend mechanism that
interacts with the first upstanding retention clip
from above and provides a force in a direction
that is substantially parallel to the path axis such
that retention clip is bent inwards.

Embodiment 43. The method of Embodiment 42,
wherein the method further comprises:

bending a shielding section of a planar strip ma-
terial to form an upstanding shielding part, the
shielding part having a longitudinal axis that is
substantially perpendicular to the surface of the
planar strip material;
moving the formed upstanding shielding part
along the directional path; and
overbending the formed upstanding shielding
part through a second overbend mechanism
that interacts with the shielding part from above
and provides a force in a direction that is sub-
stantially parallel to the path axis such that
shielding part is bent inwards.

Embodiment 44. The method of Embodiments 42 or
43, wherein the method further comprises:

bending a second retention clip section of a pla-
nar strip material to form a second upstanding
retention clip having a central axis;
moving the formed second upstanding retention
clip along a directional path with an axis that is
substantially parallel to the central axis;

overbending the formed second upstanding re-
tention clip through a second overbend mecha-
nism that interacts with the second upstanding
retention clip from above and provides a force
in a direction that is substantially perpendicular
to the path axis such that retention clip is bent
inwards.

Embodiment 45. The method of any of Embodiments
42 to 44, wherein the first overbend mechanism com-
prises at least one former that is movable in a direc-
tion substantially parallel to the directional path and
/ or about a rotational axis.

Embodiment 46. The method of Embodiment 45,
wherein the first overbend mechanism comprises a
plurality of formers.

Embodiment 47. The method of Embodiment 45 or
46, wherein the first overbend mechanism further
comprises at least one actuator that drives the form-
ers in the substantially parallel direction.

Embodiment 48. The method of Embodiment 47,
wherein the first overbend mechanism comprises a
plurality of actuators.

Embodiment 49. The method of Embodiment 47 or
48, wherein each actuator is movable in a plane that
is substantially perpendicular to the directional path.

Embodiment 50. The method of any of Embodiments
45 to 49, wherein the formers are acted upon by one
or more springs that move the formers apart when
the actuators retract.

Embodiment 51. The method of any of Embodiments
45 to 50, wherein the each former comprises a re-
placeable insert.

Embodiment 52. Apparatus for forming a clip termi-
nal, the clip terminal being formable from a planar
strip material and suitable for being mounted on a
circuit board, the apparatus comprising:

a first clip bending mechanism for bending a first
retention clip section of a planar strip material
to form a first upstanding retention clip having a
central axis;
a first clip overbend mechanism for receiving the
formed first upstanding retention clip along a di-
rectional path with an axis that is substantially
perpendicular to the central axis and for over-
bending the formed first upstanding retention
clip, wherein the first overbend mechanism is
operable to interact with the first upstanding re-
tention clip from above and provide a force in a
direction that is substantially parallel to the path
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axis such that retention clip is bent inwards.

Embodiment 53. The apparatus of Embodiment 52,
further comprising:

a shied bending mechanism for bending a
shielding section of a planar strip material to
form an upstanding shielding part, the shielding
part having a longitudinal axis that is substan-
tially perpendicular to the surface of the planar
strip material;
moving the formed upstanding shielding part
along the directional path; and
a shield overbending mechanism for receiving
the formed upstanding shielding part along the
directional path and for overbending the formed
upstanding shielding part, wherein the shield
overbend mechanism is operable to interact with
the shielding part from above and provide a force
in a direction that is substantially parallel to the
path axis such that shielding part is bent in-
wards.

Embodiment 54. The apparatus of any of Embodi-
ments 52 to 53, further comprising:

a second clip bending mechanism for bending
a second retention clip section of the planar strip
material to form a second upstanding retention
clip having a central axis;
a second clip overbend mechanism for receiving
the formed second upstanding retention clip
along a directional path with an axis that is sub-
stantially parallel to the central axis and for over-
bending the formed second upstanding reten-
tion clip wherein the second overbend mecha-
nism is operable to interact with the second up-
standing retention clip from above and provide
a force in a direction that is substantially perpen-
dicular to the path axis such that retention clip
is bent inwards.

Embodiment 55. The apparatus of any of Embodi-
ments 52 to 54, wherein the first overbend mecha-
nism comprises at least one former that is movable
in a direction substantially parallel to the directional
path and / or about a rotational axis.

Embodiment 56. The method of Embodiment 55,
wherein the first overbend mechanism comprises a
plurality of formers.

Embodiment 57. The apparatus of any of Embodi-
ments 52 to 56, wherein the first overbend mecha-
nism further comprises at least one actuator that
drives the formers in the substantially parallel direc-
tion.

Embodiment 58. The apparatus of Embodiment 57,
wherein the first overbend mechanism comprises a
plurality of actuators.

Embodiment 59. The apparatus of Embodiment 57
or 58, wherein each actuator is movable in a plane
that is substantially perpendicular to the directional
path.

Embodiment 60. The apparatus of any of Embodi-
ments 55 to 59, wherein the formers are acted upon
by one or more springs that move the formers apart
when the actuators retract.

Embodiment 61. The apparatus of any of Embodi-
ments 55 to 60, wherein the each former comprises
a replaceable insert.

[0075] Numerous modifications, adaptations and var-
iations to the embodiments described herein will become
apparent to a person skilled in the art having the benefit
of the present disclosure, and such modifications, adap-
tations and variations that result in additional embodi-
ments of the present invention are also within the scope
of the accompanying claims.

Claims

1. A clip terminal for fixedly retaining a casing, the ter-
minal being suitable for being mounted on a circuit
board, the terminal comprising:

a connector part having a first outwardly extend-
ing portion and a second outwardly extending
portion;
at least one upstanding retention clip for gripping
a side wall portion of a casing, wherein the clip
is positioned on the first or second outwardly
extending portions and has a first height relative
to a surface of the connector part; and
a shielding part located on an outer edge of the
connector part for shielding a portion of the cas-
ing, the shielding part projecting upwards rela-
tive to the surface of the connector part and hav-
ing a second height relative to the surface of the
connector part, wherein the second height is
greater than the first height.

2. The clip terminal of claim 1, wherein the first out-
wardly extending portion is at an angle to the second
outwardly extending portion and wherein the angle
is such that the first outwardly extending portion and
the second outwardly extending portion form a sub-
stantially perpendicular shape corresponding to that
of a corner portion of the casing, and the shielding
part is configured to shield the corner portion of the
casing.
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3. The clip terminal of claim 1 or 2, wherein there is at
least a pair of upstanding retention clips positioned
on the first and / or second outwardly extending por-
tions.

4. The clip terminal of any preceding claim, where the
retention clip or the pair of upstanding clips is / are
integral with the connector part and / or wherein the
shielding part is integral with the connector part.

5. The clip terminal of any preceding claim, wherein the
shielding part project upwards at an incline relative
to the surface of the connector part, such that the
shielding part is bent inwards towards the connector
part, and the angle of the incline is such that a gap
in a casing is substantially covered to reduce EMI
entering the casing or dust or water entering the cas-
ing.

6. The clip terminal of claim 5, wherein the angle of the
incline is such that a gap in a corner of the casing is
substantially covered to reduce EMI entering the
casing or dust or water entering the casing

7. The clip terminal of any preceding claim, wherein at
least the top part of the shielding part is arranged to
contact at least part of the casing to be retained by
the clip terminal.

8. The clip terminal of any preceding claim, wherein the
shielding part comprises a first shielding wall con-
nected to an outer edge of the first outwardly extend-
ing portion of the connector part and a second shield-
ing wall connected to the first shielding wall and op-
tionally wherein the second shielding wall has a pla-
nar surface axially aligned with at least a part of an
outer edge of the second outwardly extending por-
tion of the connector part.

9. The clip terminal of any preceding claim wherein the
shielding part comprises an extension portion at a
top end that forms a surface which can be sufficiently
interacted with and picked up by a suction instrument
and / or the shielding part has a top end which can
be sufficiently gripped and picked up by a gripping
instrument.

10. The clip terminal of claim 9, wherein the surface of
the extension portion is substantially parallel to the
surface of the connector part.

11. A clip terminal for fixedly retaining a casing, the ter-
minal being suitable for being mounted on a circuit
board, the terminal comprising:

a connector part having a first outwardly extend-
ing portion and a second outwardly extending
portion;

at least one upstanding retention clip for gripping
a side wall portion of a casing, wherein the clip
is positioned on the first or second outwardly
extending portions;
a shielding part located on an outer edge of the
connector part for shielding a portion of the cas-
ing, the shielding part projecting upwards rela-
tive to the surface of the connector part, the
shielding part comprising an extension portion
at a top end that forms a surface which can be
sufficiently interacted with and picked up by a
suction instrument.

12. The clip terminal of claim 11, wherein the shielding
part comprises a first shielding wall connected to an
outer edge of the first outwardly extending portion of
the connector part and a second shielding wall con-
nected to the first shielding wall and optionally
wherein the second shielding wall has a planar sur-
face axially aligned with at least a part of an outer
edge of the second outwardly extending portion of
the connector part.

13. A method for retaining a casing relative to a circuit
board, comprising:

providing a circuit board with electrical circuitry;
providing at least one clip terminal of any pre-
ceding claim in a position proximal to the elec-
trical circuitry on the circuit board; and
receiving in the clip terminal a casing to shield
the electrical circuitry by positioning the casing
so as to abut the clip terminal in order to retain
the casing in a position relative to the circuit.

14. A method of forming a clip terminal comprising:

forming a planar strip material comprising
stamped sections to be formed into at least one
upstanding retention clip for gripping a side wall
portion of a casing, and into at least one shield-
ing part;
bending upwards a section of the stamped sec-
tions corresponding to at least one retention clip;
bending upwards a section of the stamped sec-
tions corresponding to at least one shielding
part; and
removing parts of the planar strip material to
thereby produce a clip terminal comprising at
least one upstanding retention clip and at least
one shielding part.

15. The method of claim 14 wherein the section corre-
sponding to the at least one retention clip is connect-
ed to a first outwardly extending part in the planar
strip material, and the step of bending the section of
the stamped sections corresponding to at least one
retention clip further comprises bending upwards the
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retention clip to be formed to substantially 90° to the
surface of the first outwardly extending part of the
strip material, and then overbending the at least one
retention clip beyond substantially 90°.

16. The method of claim 14 or 15, wherein the step of
bending the section of the stamped sections corre-
sponding to the shielding part further comprises
bending upwards the shielding part to be formed to
substantially 90° to the surface of the planar strip
material, and then overbending the shielding strip
beyond substantially 90° and optionally wherein the
section corresponding to the second pair of clips is
connected to a second outwardly extending part in
the planar strip material.

17. A method of forming a clip terminal, the clip terminal
being formed from a planar strip material and suita-
ble for being mounted on a circuit board, the method
comprising:

bending a first retention clip section of a planar
strip material to form a first upstanding retention
clip having a central axis;
moving the formed first upstanding retention clip
along a directional path with an axis that is sub-
stantially perpendicular to the central axis;
overbending the formed first upstanding reten-
tion clip through a first overbend mechanism that
interacts with the first upstanding retention clip
from above and provides a force in a direction
that is substantially parallel to the path axis such
that retention clip is bent inwards.

18. The method of claim 17, wherein the method further
comprises:

bending a shielding section of a planar strip ma-
terial to form an upstanding shielding part, the
shielding part having a longitudinal axis that is
substantially perpendicular to the surface of the
planar strip material;
moving the formed upstanding shielding part
along the directional path; and
overbending the formed upstanding shielding
part through a second overbend mechanism
that interacts with the shielding part from above
and provides a force in a direction that is sub-
stantially parallel to the path axis such that
shielding part is bent inwards.

19. The method of claims 17 or 18, wherein the method
further comprises:

bending a second retention clip section of a pla-
nar strip material to form a second upstanding
retention clip having a central axis;
moving the formed second upstanding retention

clip along a directional path with an axis that is
substantially parallel to the central axis;
overbending the formed second upstanding re-
tention clip through a second overbend mecha-
nism that interacts with the second upstanding
retention clip from above and provides a force
in a direction that is substantially perpendicular
to the path axis such that retention clip is bent
inwards.

20. The method of any of claims 17 to 19, wherein the
first overbend mechanism comprises at least one
former that is movable in a direction substantially
parallel to the directional path and / or about a rota-
tional axis and optionally wherein the first overbend
mechanism further comprises at least one actuator
that drives the formers in the substantially parallel
direction..

21. Apparatus for forming a clip terminal, the clip terminal
being formable from a planar strip material and suit-
able for being mounted on a circuit board, the appa-
ratus comprising:

a first clip bending mechanism for bending a first
retention clip section of a planar strip material
to form a first upstanding retention clip having a
central axis;
a first clip overbend mechanism for receiving the
formed first upstanding retention clip along a di-
rectional path with an axis that is substantially
perpendicular to the central axis and for over-
bending the formed first upstanding retention
clip, wherein the first overbend mechanism is
operable to interact with the first upstanding re-
tention clip from above and provide a force in a
direction that is substantially parallel to the path
axis such that retention clip is bent inwards.
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