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(57) ABSTRACT

Some embodiments provide surface mount devices that
include a first electrode comprising a chip carrier part, a
second electrode disposed proximate to the chip carrier part,
and a casing encasing a portion of the first and second
electrodes. The first electrode can extend from the chip
carrier part toward a perimeter of the casing, and the second
electrode can extend away from the chip carrier part and
projects outside of the casing. In extending away from the
chip carrier part the first electrode divides into a plurality of
leads separated by an aperture that join into a single first
joined lead portion with a first width before projecting
outside of the casing and maintains the first width outside of
the casing. The second electrode can attain a second width
prior to projecting outside of the casing and maintains the
second width outside the casing.
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APPARATUS AND METHOD FOR USE IN
MOUNTING ELECTRONIC ELEMENTS

FIELD OF THE INVENTION

[0001] The present invention relates generally to mount-
ing electronic devices, and more particularly to surface
mount devices.

BACKGROUND

[0002] Over the last several decades there has been a
dramatic increase in the number and types of devices that are
implemented utilizing circuit boards. The frequency with
which devices and/or chips are mounted onto circuit boards
has similarly grown. Improving the mounting of devices
improves the final product incorporating the mounted
devices and can significantly reduce the cost and complexity
of the product.

[0003] The mounting of devices can be achieved through
soldering, bonding and other similar methods. Further,
devices can be mounted in many different configurations
and/or orientations. Some devices are configured to allow
one or more orientations for mounting. It can be difficult to
mount some of these devices, and further the mounting of
some of these devices may deteriorate over time. As a result,
the accuracy of the operation of the product incorporating
these mounted devices can degrade and/or fail to operate.

SUMMARY OF THE EMBODIMENT

[0004] The present embodiments advantageously
addresses the needs above as well as other needs by pro-
viding systems, devices, methods of manufacturing and
methods of mounting devices, such as mounting devices
onto a circuit board. Some embodiments provide surface
mount devices that include a first electrode comprising a
chip carrier part, a second electrode disposed proximate to
the chip carrier part and separated from the chip carrier part
by an insulation gap, and a casing encasing a portion of the
first electrode and a portion of the second electrode, where
the casing comprises a recess extending from a first surface
of'the casing into the casing such that at least a portion of the
chip carrier part is exposed through the recess. The first
electrode can extend from the chip carrier part toward a
perimeter of the casing and project outside of the casing, and
the second electrode can extend away from the chip carrier
part and project outside of the casing. Further, the first
electrode extends from the chip carrier part toward a perim-
eter of the casing, divides into a first plurality of leads
separated by an aperture as the first electrode extends from
the chip carrier part toward the perimeter of the casing, the
first plurality of leads join into a single first joined lead
portion having a first width before the first electrode projects
outside of the casing and the first electrode projects outside
the casing as the first electrode maintains the first width
outside of the casing, and the second electrode extends away
from the chip carrier part, attains a second width prior to
projecting outside of the casing, and projects outside of the
casing maintaining the second width outside of the casing.

[0005] Some embodiments provide surface mount devices
that comprises a first electrode comprising a chip carrier part
and a plurality of leads extending away from the chip carrier
part with first and second leads extending generally in
parallel and in a first direction away from the chip carrier
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part and a third lead extending away from the chip carrier
part in a second direction substantially opposite the first
direction; a second electrode positioned proximate the chip
carrier part and extending away from the chip carrier part; an
insulation gap separating the second electrode from the first
electrode; and a casing that encases portions of the first and
second electrodes and where the plurality of leads of the first
electrode and the second electrode protrude through surfaces
of the casing, and the casing comprising a recess formed in
the casing such that a portion of the chip carrier part is
exposed through the recess.

[0006] Other embodiments provide surface mount devices
that comprises a first electrode comprising a chip carrier
part; a second electrode disposed at a distance from the chip
carrier part; and a casing encasing a portion of the first
electrode and a portion of the second electrode, and the
casing having a recess extending from a surface of the casing
into the casing such that at least a portion of the chip carrier
part is exposed through the recess; the first electrode extends
from the chip carrier part toward a perimeter of the casing
and projects outside of the casing, and wherein the second
electrode projects outside of the casing; the first electrode is
generally trapezoidal-shaped at the chip carrier part, the first
electrode comprises a plurality of leads as the first electrode
extends from the chip carrier part toward the perimeter of the
casing, the plurality of leads having predefined widths
before the plurality of leads project outside of the casing and
maintaining the predefined widths outside of the casing, and
the second lead attaining an additional predefined width
prior to projecting outside the casing and maintaining the
additional predefined width outside of the casing.

[0007] A better understanding of the features and advan-
tages of the present invention will be obtained by reference
to the following detailed description of the invention and
accompanying drawings which set forth an illustrative
embodiment in which the principles of the invention are
utilized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The above and other aspects, features and advan-
tages of the present embodiments will be more apparent
from the following more particular description thereof,
presented in conjunction with the following drawings
wherein:

[0009] FIG. 1 depicts a perspective view of a surface
mount device according to some embodiments;

[0010] FIG. 2 depicts a partially transparent perspective
view of the surface mount device of FIG. 1, illustrating
electrodes within a casing;

[0011] FIG. 3 depicts an enlarged perspective view of the
electrodes illustrated in FIG. 2 without the casing;

[0012] FIG. 4 depicts a partially transparent overhead
view of the of the surface mount device of FIG. 1;

[0013] FIG. 5 depicts a perspective view of a surface
mount device according to some embodiments;

[0014] FIG. 6 depicts a partially transparent perspective
view of the surface mount device of FIG. 5, illustrating
electrodes within a casing;

[0015] FIG. 7 depicts an enlarged perspective view of the
electrodes illustrated in FIG. 6 without the casing; and
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[0016] FIG. 8 depicts a transparent overhead view of the
of the surface mount device of FIG. 5, illustrating the
electrodes and the casing.

[0017] Corresponding reference characters indicate corre-
sponding components throughout the several views of the
drawings. Skilled artisans will appreciate that elements in
the figures are illustrated for simplicity and clarity and have
not necessarily been drawn to scale. For example, the
dimensions of some of the elements in the figures may be
exaggerated relative to other elements to help to improve
understanding of various embodiments of the present inven-
tion. Also, common but well-understood elements that are
useful or necessary in a commercially feasible embodiment
are often not depicted in order to facilitate a less obstructed
view of these various embodiments of the present invention.

DETAILED DESCRIPTION

[0018] The present embodiments provide apparatuses,
systems, methods of manufacturing and methods for mount-
ing electronic devices or elements, such as mounting an
electronic element onto a circuit board. For example, some
embodiments are particularly applicable to surface mount
devices used to mount electronic elements, such as opto-
electronic devices or elements that receive, emit, scatter
and/or deflect light, and other such electronic elements. The
optoelectronic elements can include, for example, one or
more of a light emitting diode (LED), a solar cell, a
photodiode, a laser diode, and other such optoelectronic
elements or combinations of optoelectronic elements. Some
embodiments of the surface mount devices are designed, at
least in part, to stabilize the electronic element and/or to
dissipate heat from the electronic element.

[0019] FIG. 1 depicts a perspective view of a surface
mount device 100 according to some embodiments that can
be used to mount, for example, an optoelectronic device or
element. The surface mount device 100 comprises a casing
105, a first electrode 110 and a second electrode 115. The
casing is typically constructed of a non-conductive material,
and/or thermally conductive material. In some embodi-
ments, the casing can be formed from plastic(s), ceramic(s),
and substantially any other relevant material and combina-
tions of materials. The first and second electrodes 110, 115
are partially encased by the casing 105 and extend through
and outside of the casing 105. In some embodiments, after
the first and second electrode 110, 115 are outside of the
casing 105, the first and second electrode 110, 115 are bent
generally orthogonally to the encased portions of the first
and second electrodes 110, 115 and are again bent generally
orthogonally to extend along a first surface 135 of the casing
105. The first electrode 110 includes a chip carrier part 120
where one or more optoelectronic elements or other elec-
tronic elements can be electrically coupled to the first
electrode 110.

[0020] In some embodiments, a recess 125 is formed or
defined in the casing 105 extending from a second surface
130 of the casing 105 into the casing 105 to the first and
second electrodes 110, 115. The recess 125 can extend into
the casing 105 exposing a portion of the first electrode 110
and/or the second electrode 115.

[0021] FIG. 2 depicts a partially transparent perspective
view of the surface mount device 100 of FIG. 1 further
illustrating portions of the first and second electrode 110,
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115 encased within the casing 105. In some embodiments,
the first electrode 110 extends away from the chip carrier
part or area 120 and passes through a third surface 140 of the
casing 105. The second lead 115 can similarly extend away
from the chip carrier part toward a perimeter of the casing
and through a fourth surface 145 of the casing 105.

[0022] FIG. 3 depicts an enlarged perspective view of the
first and second electrode 110, 115 without the casing 105
where the first and second electrodes are separated by an
insulation gap 370. In some embodiments, the first electrode
110 includes the chip carrier part 120 that can further include
protrusions or extensions portions 335, 340, first and second
lead portions 320, 325 separated by an aperture 345, and a
joined lead portion 330 that, in some implementations, is
further bent at the first bend 305 and the second bend 310.
The second electrode 115 can include first and second lead
portions 322, 327 and joined lead portion 332 that, again in
some implementations, is bent at the first and second bends
307, 312. The first and second lead portions 322, 327 can
include head ends 337 and 342, respectively that are posi-
tioned juxtaposed to the chip carrier part 120. The second
electrode 115 can further include first and second extended
portions 322, 327 extending from the first and second head
ends 337, 342, respectively.

[0023] Referring to FIGS. 1-3, the first electrode 110
extends from the chip carrier part 120 toward a perimeter of
the casing 105. The first electrode 110 can be bent generally
orthogonally at the first bend 305 at the third surface 140 and
further bent generally orthogonally at the second bend 310,
enabling the first electrode 110 to extend along a portion of
the first surface 135 of the casing 105 establishing one or
more external electrical connections. The first and second
electrodes 110 and 115 can be arranged in other configura-
tions depending on an anticipated use and/or implementa-
tion. For example, the first and second leads can pass
through the third and fourth surfaces 140, 145, respectively,
and continue to extend away from the casing 105 while
gradually slanting or being bent toward a plane defined by
the first surface 135 of the casing, or other relevant con-
figurations.

[0024] In some embodiments, the chip carrier part 120 is
generally triangular-shaped. The size and shape of the chip
carrier part 120 may be dependent upon the size and/or type
of electronic element to be placed thereon, based on the
desired dissipation of heat across the chip carrier part 120
and/or across the first electrode 110, and/or other such
factors. The chip carrier part can be implemented through
other configurations and/or shapes. By way of example, the
chip carrier part 120 could be shaped in a variety of fashions
such as trapezoidal, square, rectangular, circular or other
such shapes.

[0025] According to some implementations, the first elec-
trode 110 includes the aperture 345 defined between the first
and second lead portions 320, 325. As such, the first and
second lead portions 320, 325 extend from the chip carrier
part 120 and are separated by and/or form the aperture 345.
Further, the first and second lead portions join to form the
joined lead portion 330 forming a single lead portion prior
to the first electrode 110 extending or projecting through the
third surface 140 and outside of the casing 105. The chip
carrier part 120 can be formed of a single lead portion 315
that widens as it extends toward the perimeter of the casing
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105 and the led portions. In some embodiments, the chip
carrier part widens to form the extension portions 335, 340.
In some implementations, the chip carrier part 120 is con-
figured to taper away from a central axis 343 from an end of
the chip carrier part farthest from the third surface 140 of the
casing 105 and then extend away from the central axis at the
extension portions 335, 340, which in some embodiments
depending on intended implementation and/or electronic
device to be utilized, can be more than about 0.4 mm from
the end of the chip carrier part farthest from the third surface
140, and typically more than about 0.5 mm, for example,
about 0.65 mm.

[0026] The first and second extension portions 335, 340
taper toward the central axis 343 of the first electrode 110
such that the first electrode 110 narrows as it splits into the
two lead portions 320, 325. The aperture 345 is formed in
the first electrode 110 separating the first and second lead
portions 320, 325. Further, the aperture 345 defines a bound-
ary of the chip carrier part 120. In some implementations,
depending on intended implementation and/or the type of
electronic device to be mounted with the chip carrier part,
aperture 345 can be more than about 0.6 mm from the end
of the chip carrier part farthest from the third surface 140 of
the casing 105, typically more than about 0.8 mm, for
example, about 0.1 mm. The aperture 345 may, for example,
be generally square, rectangular, trapezoidal, other polygo-
nal shape, circular, oval or substantially any other relevant
other shape. Further, the width of the aperture 345, in some
embodiments depending on intended implementation and/or
electronic device to be utilized, can be more than about 0.4
mm, and typically more than about 0.5 mm, for example,
about 0.7 mm. Before the first electrode 110 projects through
the third surface 140 and outside of the casing 105, the first
and second lead portions 320, 325 join forming the joined
lead portion 330. In some implementations, the first and
second lead portions 320, 325 further widen, tapering away
from the central axis 343 and join into the single joined lead
portion 330 having a width 331. The first electrode 110
maintains the width 331 as a constant width outside of the
casing 105 as the lead is bent around the casing 105.

[0027] The tapering toward the central axis 343 from the
extension portions 335 and 340 and the tapering of the lead
portions 320, 325 away from the central axis can form first
and second indentations 360, 365 along first and second
sides or edges 350, 355 of the first electrode 110, respec-
tively. In some embodiments, the first and/or second inden-
tations 360, 365 defined along the first and/or second edges
350, 355 may be generally trapezoidal and formed in the
lead portions 320, 325. The first and second indentation 360,
365 can be formed in other relevant shapes, such as, square,
rectangular or other relevant shapes.

[0028] Still referring to FIGS. 1-3, the second electrode
115 generally extends from proximate the chip carrier part
120 away from or in an opposite direction than the first
electrode 110 toward a perimeter of the casing 105. The
second electrode 115 is bent generally orthogonally at the
first bend 307 and again bent generally orthogonally at the
second bend 312 such that the second electrode 115 wraps
around the casing 105 to extend along the first surface 135
of the casing 105 to establish one or more potential external
electrical connections. In some embodiments, the second
electrode 115 may be bent and/or arranged relative to the
surface mount device 100 in other configurations for estab-
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lishing external electrical connections, such as those
described above with respect to alternate configurations of
the first electrode 110, or other relevant configurations.

[0029] The second electrode 115 comprises a plurality of
lead portions 322, 327 that extend away from the chip carrier
part 320 toward the fourth surface 145 of the casing 105.
Prior to exiting the casing at the fourth surface 145, the first
and second lead portions 322, 327 join into a single joined
lead portion 332. The joined lead portion 332 has a width
333 prior to exiting the casing 105. In some embodiments,
the width 333 is maintained as a constant width as the
second electrode 115 projects through the fourth surface 145
and outside of the casing 105.

[0030] The first and second lead portions 322 and 327 of
the second electrode 115 include the first and second head
ends 337 and 342, respectively. The head ends 337, 342 are
positioned proximate and/or adjacent the chip carrier part
320 and separated from the first electrode 110 by the
insulation gap 370. Typically, the insulation gap 370 elec-
trically insulates and/or separates the first and second elec-
trodes 110, 115. In some implementations, the insulation gap
370 has a width of between about 0.1 and 0.3 mm, for
example about 0.2 mm+/-0.05 mm.

[0031] In some embodiments, the first and second head
ends 337, 342 are shaped such that edges of the head ends
parallel or mimic edges of the chip carrier part 320. By way
of example, the first and second head ends 337, 342 of the
second electrode 115 may be generally trapezoidal-shaped
such that the head ends parallel the extension portions 335,
340 and the generally triangular shape of the chip carrier part
320. In some implementations, a portion of the chip carrier
part extends between the head ends 337, 342 as the head
ends taper away from the first electrode and toward the
central axis 343. The first and second head ends further
narrow as the lead portions 322, 327 extend away from the
chip carrier part 120 toward the fourth surface 145 of the
casing 105. The lead portions 322, 327 maintain a width
greater than 0.35 mm, typically greater than 0.4 mm, for
example, greater than about 0.41 mm as they extend from
the head ends 337, 342. A spacer, inlet, void area, aperture
or other separation 347 is defined or formed in the second
electrode 115 separating the head ends 337, and 342, and
first and second extended leads portions 322, 327 of the
second electrode 115. The inlet 347 may, for example, be
generally square, rectangular, trapezoidal, other polygonal
shape, circular, oval or other relevant shapes. The inlet 347
can have similar dimensions as the aperture 345, in some
embodiments depending on intended implementation and/or
electronic device to be utilized, with a width for example
that is more than about 0.4 mm, and typically more than
about 0.5 mm, such as about 0.7 mm. At a termination of the
inlet 347 the first and second lead portions 322, 327 of the
second electrode 115 merge or join together prior to the
second lead extending or projecting through the fourth
surface 145 and outside of the casing 105 forming the joined
lead portion 332.

[0032] In some embodiments, the first and second lead
portions 322, 327 of the second electrode 115 narrow
defining the first and second head ends 337 and 342. An
interior narrowing widens the inlet 347, and an exterior
narrowing in some implementations tapers toward the cen-
tral axis 343. The first and second lead portions 322, 327
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further widen (e.g., tapering) away from the central axis 343
of the second electrode 115 and join into the joined lead
portion where the joined lead portion 332 defines a termi-
nation of the inlet 347. Again, the joined lead portion 332
can be configured with a width 333 prior to exiting the fourth
surface 145 of the casing, and in some instances maintains
that width 332 as a constant width as the second electrode
extends along the third surface 145 and the first surface 135
of the casing 105.

[0033] The tapering in toward the central axis 343 and
tapering out away from the central axis 343 along a first edge
352 of the second electrode 115 defines a first indentation
362, and in some instances may have a generally trapezoidal
shape. Similarly, a second indentation 367 is formed along
a second edge 357 of the second electrode 115 that, in some
implementations, has a generally trapezoidal shape. The first
and second indentation 362, 367 of the second electrode 115
can be formed in other relevant shapes, such as square,
rectangular or other shapes.

[0034] The insulation gap 370 is defined between the first
electrode 110 and the second electrode 115. Typically, the
first electrode 110 is electrically isolated and/or separated
from the second electrode 115 by the insulation gap. The
insulation gap 370 separates the chip carrier part 320 from
the head ends 337, 342 of the first and second lead portions
322, 327. The width of the gap 370 can be substantially any
width, and typically is dependent on the electrical device or
element to be coupled with the chip carrier part 320, the
voltage, current and/or power level of operation of the
surface mount device 100, the intended implementation of
the surface mount device 100, the material of the first and
second electrodes, and other relevant factors or combina-
tions of factors.

[0035] FIG. 4 depicts a partially transparent overhead
view of the surface mount device 100, transparently illus-
trating the casing 105 so that the first and second electrodes
110, 115 are visible through the casing 105, according to
some embodiments. The recess 125 in some implementa-
tions is generally conical in shape and includes a wall 402
that tapers from an outer perimeter of the recess at the
second surface 130 of the casing 105 to an interior perimeter
of the recess 410 at about the first and second electrodes 110,
115. As such, at least a portion of the first and second
electrodes 110, 115 are exposed through the recess 125.
Further, portions of the casing surrounding the exposed
portions of the electrodes and within the interior perimeter
410 of the recess 125 are also exposed through the recess
126. The embodiment of FIG. 4 depicts portions of the first
and second electrode 110, 115, portions of the insulation gap
370, a first portion of the aperture 345, and a first portion of
the inlet 347 extending into and being exposed through the
recess 125.

[0036] The insulation gap 370, the aperture 345, the inlet
347 and the indentation 360, 365, 362, 367, in addition to
apertures in some other embodiments, are void or vacant of
lead material. The recess 125 and/or the first and/or second
electrodes 110, 115 may be variously designed or configured
to expose different regions of the electrodes and/or casing.
In some embodiments, a fill material is incorporated into the
recess 125 that fills at least some of the recess 125 in the
casing 105, and typically covers those portions of the first
and second electrodes 110, 115 extending into the interior
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perimeter 410 of and exposed through the recess. The fill
material may also, at least partially, cover and/or fill those
portions of the insulation gap 370, the first portion of the
aperture 345, and first portion of the inlet 347 that also
extended into the interior perimeter 410 and are exposed
through the recess 125.

[0037] An electronic element (e.g., optoelectronic ele-
ment) is typically coupled with and/or supported by the first
electrode 110 at the chip carrier part 120. The electronic
element is further coupled with the second electrode 115
through a connection (e.g., a bond wire or other such
connection). Further, the electronic element typically is at
least partially exposed through the recess 125. Some imple-
mentations include the fill material that fills at least some of
the recess 125 in the casing 105, and typically surrounds
and/or covers the electronic element, the exposed portions of
the first and second electrodes 110, 115, and the electrical
connection(s) between the electronic element and the elec-
trodes. The fill material may also, at least partially, cover
and/or fill portions of the insulation gap 370, the aperture
345, and inlet 347 that extend into and are exposed through
the recess 125.

[0038] The first and second electrodes 110, 115 are typi-
cally made from electrically conductive material. In some
embodiments, the electrode material is also thermally con-
ductive to assist, at least in part, in drawing heat away from
the electronic and/or optoelectronic element. The chip car-
rier part 120 of the first electrode 110 may be configured, in
part, to support and electrically couple with the optoelec-
tronic element. The optoelectronic element is coupled to the
chip carrier part or area 120 in one of many ways, such as
with an adhesive, coating, film, encapsulant, solder, paste,
grease and/or other such methods. These coupling mecha-
nisms may be thermally as well as electrically conductive.

[0039] Similarly, the optoelectronic element is coupled to
the second electrode 115 through one or more similar
methods. For example, in some embodiments the optoelec-
tronic element is electrically coupled to the second electrode
115 through a wire connection. Additionally or alternatively,
the optoelectronic element may be partially supported by,
and coupled to the first electrode 110, and extend over the
insulation gap 370 to couple with the first and/or second
head end 337, 342 of the second electrode 115.

[0040] In some embodiments, the first electrode 110 is
coupled to a cathode portion of the optoelectronic element
and is defined as the cathode lead of the surface mount
device 100. Further, the second electrode 115 is coupled to
an anode portion of the optoelectronic element and is
defined as the anode of the surface mount device 100. Thus,
the insulation gap 370 between the first electrode 110 and the
second electrode 115 provides, for example, an electrical
separation and/or insulation between the anode and cathode
of the surface mount device 100.

[0041] The casing 105 of the surface mount device 100
encases a portion of the first and second electrodes 110, 115.
In some embodiments, the casing 105 is generally cubical in
shape. However, the casing 105 may have substantially any
relevant shape, including having multiple portions where a
first portion includes a pair of supports or legs. The casing
105 can further include markings indicating the type of
device, orientation and/or pin numbering.

[0042] In some methods of manufacturing, the optoelec-
tronic element is coupled to the first and second electrodes
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110, 115 prior to constructing the casing 105. Alternatively,
the optoelectronic element may be coupled to the electrodes
after the first and second electrode 110, 115 are partially
encased within the casing 105. Thus, in some embodiments,
the casing 105 may be configured with the recess 125 that
extends into the casing exposing a sufficient area of at least
the chip carrier part 120 to receive, mount and secure the
optoelectronic element within the recess 125.

[0043] The recess 125 is, in part, shaped to expose at least
a portion of the optoelectronic element, such that when
coupled to electrodes the optoelectronic element in some
implementations may emit and/or receive light. The recess
125 is, for example, shaped, formed, cut, molded, or con-
structed into substantially any shape relevant to the appli-
cation of the surface mount device 100. In some embodi-
ments, the recess 125 is generally a conical shape.
Alternatively, other shapes, or portions of shapes, can be
implemented for the recess 125, such as generally cylindri-
cal, cubical, semi-spherical, octagonal, pyramidal, para-
bolic, and other relevant shapes. The recess 125 may, at least
in part, facilitate the distribution and/or absorption of the
light emitted/received from/by the optoelectronic element.
In some embodiments, the shape of the recess 125 works in
conjunction with the fill material deposited in the recess 125.

[0044] The fill material is implemented, in some embodi-
ments, to provide at least some protection of the exposed
optoelectronic element. Additionally, the fill material can, in
part, enhance the distribution/absorption of light for the
optoelectronic element. The fill material can be formed from
one or more of a resin, an epoxy, a thermoplastic polycon-
densate (e.g. a polyphthalamide (PPA)), a plastic, glass,
nylon and/or other such relevant materials and/or combina-
tions of materials. In some embodiments, additional mate-
rials are added to the fill material to enhance the emission,
absorption and/or dispersion of light to and/or from the
optoelectronic element.

[0045] Still referring to FIGS. 1-4, the first and second
electrodes 110, 115 are partially encased by the casing. In
some embodiments, the thickness of the first electrode 110
and/or second electrode 115 is substantially even in thick-
ness and flat along a least a portion of the lengths of the
electrodes encased in the casing. The encased portions of the
first and second electrodes 110, 115 generally lay along the
same plane. For simplicity, portions of the casing 105 along
a plane defined by surfaces of the first and second electrodes
110, 115 that are opposite or face away from the recess are
referred to below as being “beneath” the lead element, and
the portion of the casing 105“above” the plane created by the
first and second electrodes 110, 115 are referred to as being
“above” the lead element. In some implementations, the
casing material, fill material and/or other material (e.g.,
epoxy, resin, adhesive, and other such relevant material)
extend partially into and/or through one or more of the
vacant areas including, but not limited to, the aperture 345,
inlet 347, insulation gap 370, through holes, indentations
360, 365, 362, 367, beveled corners and/or other recesses or
areas vacant of electrode material. For example, those
vacant areas encased by the casing can be at least partially
filled with casing material, one or more pegs from the casing
extending through the vacant areas and other such configu-
rations.

[0046] The aperture 345, inlet 347 and the insulation gap
370 (referred to generally as vacant areas) are partially
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encased by the casing 105 and further extend into the interior
perimeter 410 and exposed through the recess 125. For
example, an encased portion of the vacant areas expose the
casing beneath the vacant areas to the casing material above
the vacant areas, and casing material or other connections or
material extend through at least portions of the vacant areas.
Further, the portions of the casing 105 below an exposed or
un-encased portions of the vacant areas are exposed through
the recess 125, and in some implementations, the un-encased
portions of the vacant areas are further covered or filled with
fill material. The configuration of the first and second
electrodes 110, 115, with the aperture 345, inlet 347 and
insulation gap 370, in part, increases surface bonding areas
around the electrodes including the casing beneath the
electrodes exposed by the vacant areas to bond with the fill
material and/or casing material above the electrodes and/or
extending through the vacant areas.

[0047] The enhanced bonding provided through and
around the first and second electrodes 110, 115, at least in
part, enhances the stability of the first and second electrode
110, 115 relative to the casing 105 and the structural
integrity of the surface mount device 100. The structural
integrity is further maintained, at least in part, through the
electrodes 110, 115 adhering to the casing 105, the fill
material, and/or the optoelectronic eclement. In some
embodiments, however, the bonding or adhesion between
casing material, and/or between casing material and fill
material is greater than the bonding or adhesion established
between the casing and the electrodes, and between the
electrodes and the fill material.

[0048] Further, during use in some implantations the elec-
trodes can increase in temperature and this increase in
temperature can cause deterioration in the adhesion or
bonding between the electrodes and the casing, and/or
between the electrodes and the fill material. Poor adhesion
between components of the surface mount device 100 may
lead to a deterioration of the device. For example, poor
adhesion between the electrodes 110, 115 and the casing 105
may allow the electrodes 110, 115 to shift inside the surface
mount device 100. A shifting of the electrodes 110, 115 may
lead to an incorrect positioning of the optoelectronic ele-
ment, a deterioration of the device 100, and/or may even-
tually lead to failure. Some embodiments increase the areas
of adhesion between the casing above and below the elec-
trodes and between the fill material and the casing 105
further contributing to maintaining the configuration and
structural integrity of the surface mount device 100.

[0049] The aperture 345, inlet 347, insulation gap 370,
and/or indentations 360, 362, 365, 367 increase the adhesion
areas around the electrodes 110, 115, and in part facilitate the
securing of the positioning of the first and second electrodes
110, 115 and the optoelectronic element relative to the
casing 105 and/or recess 125. Further, by incorporating
casing material and/or fill material into the aperture 345,
inlet 347 and insulation gap 370, the relative positioning of
the chip carrier part 120 and/or optoelectronic element are
more precisely maintained. Still further, the relative angles
of tapering, the shape of the aperture 345, inlet 347 and
indentations 360, 362, 365, 367, extension portions 335,
342, and/or head ends 337, 342 allow casing and/or fill
material to be positioned around the electrodes to enhance
the stability of positioning of the electrodes relative to the
casing and/or recess 125. The increased stability of the
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optoelectronic element further improves performance of the
surface mount device 100 and increases reliability of the
surface mount device 100. In some embodiments, the adhe-
sion capacity between the components of the surface mount
device 100 is further enhanced by increasing the surface area
of the casing exposed through the recess 125. For example,
the diameter of the recess 125 at the surface of the chip
carrier part 120 could be increased to expose the casing 105
outside of the chip carrier part 120. However, the casing real
estate available for the recess 125 is limited, and a change
in the recess 125 may affect the emission/absorption of the
light from/by the optoelectronic element.

[0050] Furthermore, in some implementations mounting
devices 100 may be subjected to environments with rela-
tively high heat and/or vibration. Accordingly, the shape of
the first and/or second electrode 110, 115 and/or the recess
125 are designed in some embodiments to, at least in part,
increase the adhesion areas around and/or through the elec-
trodes 110, 115 of the surface mount device 100. Further, at
least the aperture 345, inlet 347 and insulation gap 370
(vacant areas) further maintain positioning of the chip
carrier part 120 relative to the casing 105 and thus increase
stability of the electronic element and/or optoelectronic
element. An increase in adhesion areas of the casing at least
in part increases the stability of the components and secures
positioning such that the devices can be accurately and
reliably utilized in adverse conditions including relatively
high heat and/or subject to relatively large amounts of
vibration.

[0051] Additional vacant areas may be included in the
electrodes according to some embodiments to, at least in
part, further increase the adhesion areas through and/or
around the electrodes 110, 115 maintain the positioning of
the electrodes 110, 115 within the casing. Additional vacant
areas through holes or bores and can extend through the first
or second electrodes 110, 115. These through holes can be
circular, square, rectangular, triangular, irregular, or other
relevant shapes or combination of shapes. Vacant areas may
be formed or fashioned through many different methods,
such as molded, bored, drilled, etched, punched out, cut,
filed, or other such methods and/or combinations of meth-
ods.

[0052] As described above, the first and second electrodes
110, 115 may have a poor adhesion capacity with the casing
material and/or fill material. Direct coupling of the casing
material through the vacant areas to the casing 105 above
and beneath the vacant areas of the electrodes 110, 115 at
least in part further secures the positioning of the electrodes
110, 115 within the surface mount device 100. Additionally
or alternatively, an adhesive material can be utilized to at
least partially fill the aperture 345, inlet 347 and insulation
gap 370, or additional vacant areas, to adhere the casing 105
and/or fill material above the first and second electrodes 110,
115 to the casing 105 beneath the electrodes. The adhesive
material could be substantially any relevant material that
adheres to the casing and/or fill material, such as glue,
epoxy, resin, and other types of relevant adhesive material.

[0053] The casing 105 can be formed and/or assembled
through one or more methods. In some embodiments, the
casing 105 is formed or molded around the electrodes 110,
115. Additionally or alternatively the casing can be molded
into sections, for example, a top and a bottom. Each section
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may incorporate molding that facilitates, in part, securing
the electrodes with the sections of the casings. The top and
bottom portions are secured together, sandwiching portions
of the first and second electrodes 110, 115. The top and
bottom sections are secured together, for example, with
adhesive material, peg and slots, snap fit, spring biasing,
lever arms, friction fit, and or other relevant methods. In
other embodiments, a base section may be pre-molded
allocating space for the electrodes 110, 115 to be secured
onto the base of the casing 105, and a top section of the
casing 105 is formed, molded or poured over the electrodes
110, 115.

[0054] For example, the top portion of the casing can be
formed by pouring casing material over the top of a portion
of the electrodes that are coupled to a base section. In this
example, the vacant areas not exposed by the recess 125 are
covered by and/or at least partially filled in with, casing
material. Portions of the insulation gap 370 and beveled
corners not exposed through the recess 125 may also be at
least partially filled by the casing material. In other embodi-
ments, the bottom of the casing 105 is molded such that
casing material beneath the electrodes extends through the
vacant areas (e.g., aperture 345, inlet 347, insulation gap
370, and/or beveled corners) to mate or cooperate with a top
portion of the casing 105 above the electrodes. In some
implementations, the bottom portion can include pegs that
extend through the vacant areas to couple with slots in the
casing opposite the peg. In other embodiments, the vacant
areas contain adhesive material that secures sections of the
casing 105 together about the first and second electrodes
110, 115. Further, the indentations 360, 365, 362, 367
provide for additional bonding of the casing material above
and below the electrodes 110, 115.

[0055] In some embodiments of manufacturing, the fill
material is a liquid or semi-liquid and is poured into the
recess 125 of the casing 105. The fill material adheres to the
casing 105 beneath the first and second electrode 110, 115
through the exposed portion of the vacant areas. Exposed
portions of the vacant areas are covered by and/or at least
partially filled with fill material. The fill material adheres to
the casing 105 beneath the electrodes 110, 115 exposed by
vacant areas within the interior perimeter 410 of the recess
125.

[0056] FIG. 5 depicts a perspective view of a surface
mount device 500 according to some embodiments that can
be used to mount, for example, one or more electronic
elements. The surface mount device 500 comprises a casing
505, a first electrode 510 and a second electrode 515. The
casing includes a recess 525 formed in a first surface 530.
The casing, in some embodiments, is similar to the casing as
described above with reference to FIGS. 1-4. The first and
second electrodes 510, 515 are partially encased by the
casing 505 and extend through second and third surfaces
535, 540 of the casing and outside of the casing 505. The
first and second electrodes 510, 515 are typically con-
structed of electrically conductive material, and in some
implementations, are further thermally conductive. The first
electrode 510 includes a chip carrier part 520 where one or
more electronic elements or devices, such as optoelectronic
elements can be positioned and coupled with the first
electrode 510.

[0057] The recess 525 is formed or defined in the casing
505 extending from the first surface 530 of the casing 505
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into the casing 505 to the first and second electrodes 510,
515. In some embodiments, the recess 525 extends into the
casing 505 to expose a portion of, at least one of, the first
electrode 510 and/or the second electrode 515.

[0058] FIG. 6 depicts a partially transparent perspective
view of the surface mount device 500, with the first and
second electrode 510, 515 visible within the casing 505. In
some embodiments, after the first and second electrode 510,
515 extend through the second and third surfaces 535, 540
and are exterior to the casing 505, the first and second
electrodes 510, 515 are bent generally orthogonally to the
encased portions of the first and second electrodes 510, 515
to extend generally parallel with the second and third
surfaces and again are bent generally orthogonally to extend
along a portion of the fourth surface 545 of the casing 505.

[0059] FIG. 7 depicts an enlarged perspective view of the
first and second electrodes 510, 515 separated by an insu-
lation gap 770. The first electrode 510 includes the chip
carrier part 520, and first, second and third leads 720, 725
and 726, respectively, extending from the chip carrier part.
The second electrode 515 includes a head end 742 and a lead
portion 727 extending from the head end. The first electrode
510, in some embodiments, is configured with a plurality of
leads 720, 725, 726 to enhance the dissipation of heat from
the chip carrier part 520. Still further, the chip carrier part
520 can have an increased area over some other surface
mount devices to further aid in dissipating heat from an
electronic element cooperated with the first electrode. As
such, the surface mount device 500 may be utilized more
with higher power electronic devices or element than can be
employed in some other surface mount devices.

[0060] In some embodiments, the first and second elec-
trodes 510, 515 the first, second and third leads 720, 725 and
726 of the first electrode 510 include bends 705, 706 and
708, respectively, where the leads are bent generally
orthogonally and further include bends 710, 711 and 713,
respectively, where again the leads are bent generally
orthogonally. Similarly, the lead portion 727 of the second
electrode 515 can include a first bend 707 such that the
second electrode bends generally orthogonally and a second
bend 712 that again bends the electrode generally orthogo-
nally. Bending the leads 720, 725, 726 and 727 establishes
one or more external electrical connections. In some
embodiments, the first and/or second electrodes 510, 515
may be bent and/or arranged relative to the surface mount
device 500 in others configurations as are known in the art
for establishing an external electrical connection.

[0061] Referring to FIGS. 5-7, the chip carrier part 520 in
some implementations is generally trapezoidally shaped.
The chip carrier part, however, can be configured in sub-
stantially any relevant shape. By way of example, the chip
carrier part 520 could be shaped in a variety of fashions such
as trapezoidal, square, rectangular, circular or other relevant
shapes. The size and shape of the chip carrier part 520 may
be dependent upon the size and/or type of electronic element
to be placed thereon, upon the desired dissipation of heat
across the chip carrier part 520 and/or across the first
electrode 510, and/or other such factors.

[0062] The first electrode 510 can be configured as a
single contiguous piece 715 forming the chip carrier part
520 and splitting into the first, second and third leads 720,
725, 726 as the first electrode 510 expands or extends away
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from the chip carrier part 520 and toward a perimeter of the
casing 505 before the first electrode 510 projects outside of
the casing 505. In some embodiments, the plurality of leads
720, 725 and 726 of the first electrode are generally “h”
shaped or backward “h” shaped. Further in some embodi-
ments, the first and second electrodes 510, 515 are config-
ured in a generally “H”-shaped formation, with two leads,
e.g., first and second leads 720, 725, extending from the chip
carrier part 520 in generally a first direction, and the third
lead 726 and the lead portion 727 of the second electrode
515 extending generally in a second direction that is
approximately opposite the first direction. In some instances,
the first lead 720 and third lead 726 of the first electrode 510
are axially aligned and extend way from the chip carrier part
at about 180 degrees relative to each other, while the first
and second leads 720, 725 are generally parallel as they
extend from the chip carrier part.

[0063] The chip carrier part 520 widens as the chip carrier
part extends toward and into the first and second leads 720,
725. In some embodiments, the single contiguous piece 715
at the chip carrier part 520 may widen as it extends from the
chip carrier part 520 toward a perimeter of the casing 505.
The widening can include extension or wing portions 734
and 740. The width and/or length of the extension portions
734, 740 can depend on the size of the chip carrier part 520,
the electronic element to be cooperated with the chip carrier
part, heat dissipation capabilities of the first electrode 510,
material of the first electrode and/or other such factors. In
some implementations, an extension indentation 746 divides
the first extension portion 734 into to first and second
extension sections 735 and 737. The extension indentation
746 between the first and second extension sections 735, 737
of the first extension portion 734 is void of electrode
material and has a width 784. The width 784 of the first
extension portion can depend on many factors such as those
described above. Further, the extension indentation 746, in
some implementations, further aids in maintaining relative
positioning of the first electrode 510 and/or maintaining the
structural integrity of the surface mount device 500 as
described below. The extension indentation 746 can be
generally square, polygonal, circular, triangular, or other
relevant shapes or combinations of shapes. The width 784 of
the extension indentation 746, in some embodiments
depending on intended implementation, is greater than about
0.3 mm, in some instances greater than about 0.4 mm, for
example, 0.5 mm.

[0064] In some embodiments, the first extension section
735 of the first extension portion 735 narrows as it tapers
toward a central axis 738 (indicated by the dotted line
labeled with the reference number 738) along a first edge
750 extending toward and/or into the first lead 720. Simi-
larly, the second extension section 737 of the first extension
portion 735 narrows as it tapers toward the central axis 738
along a second edge 750 extending to the third lead 726.
Further, the second extension portion 740 can narrow taper-
ing toward the central axis of the first electrode 510 along a
third edge 755 as chip carrier part 520 extends toward and/or
into the second lead 725. As such, the first electrode 510
generally narrows as it splits into the first, second and third
leads 720, 725, 726.

[0065] The first and second leads 720, 725 extend from the
chip carrier part 520 and are separated by a lead gap,
indentation, void area or opening 745. The lead gap 745
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may, for example, be generally square, rectangular, trap-
ezoidal, other polygonal shape, circular, oval or other rel-
evant shape. The lead gap 745 has a width 748 that in some
implementations is proportional to the width of the first and
second leads 720, 725, the area of the chip carrier part 520,
the electronic element anticipated to be utilized with the
surface mount device 500, and/or other relevant factors. In
some embodiments, the lead gap 745 has a width greater
than about 0.5 mm, for example, about 0.7 mm+/-0.05 mm.

[0066] In some embodiments, the first lead 720 and/or
second lead 725 of the first electrode 510 increase in width
prior to projecting through the second surface 535 and
outside of the casing 505 to first and second width 781 and
782, respectively. The first and second widths can be main-
tained as a constant width as the leads exit the casing and
extend along the second and fourth surfaces of the casing.
Typically, the first width 781 is about equal to the second
width 782. The first and second widths 781, 782 are pre-
defined widths based on one or more factors such as, the
electronic element to be cooperated with the chip carrier part
520, the size of the casing 505, the lead gap 745 and/or other
such factors. In some embodiments, the first and second
leads 720, 725 maintain widths greater than about 0.35 mm,
typically greater than about 0.4 mm, for example, greater
than about 0.41 mm. In some implementations, the first and
second leads 720, 725 widen to the first and second widths
781, 782 tapering away from the central axis 738 of the first
electrode 510 along the first edge 750 and the third edge 755,
respectively, prior to extending through the second surface
535 of the casing 505. The first and second widths 781, 782
can be dependent on many factors as described above, and
in some implementations are greater than about 0.5 mm, for
example, greater than about 0.7 mm.

[0067] In some implementations, the third lead 726 of the
first electrode 510 that extends away from the chip carrier
part 520 in a direction generally opposite the first lead 720
can also widen to a third width 783, tapering along the
second edge 752 away from the central axis 738 widening
the lead 726 to the third predefined width 783 prior to the
third lead extending through the third surface 540 and
outside of the casing 505. The third lead can maintain the
width 783 as it extends along the third and fourth surfaces
540, 545 of the casing 505. The width can be dependent on
one or more factors such as the electronic element to be
cooperated with the chip carrier part 520, the size of the
casing 505, material of the first electrode and/or other such
factors. In some instances, the widths 781-783 are substan-
tially equal. In some embodiments, the third lead 726 is
configured to maintain a width greater than about 0.35 mm,
typically greater than about 0.4 mm, for example, greater
than 0.41 mm, and widens to width 783 that is greater than
about 0.5 mm, for example, greater than about 0.7 mm.

[0068] The tapering along the first edge 750 toward the
central axis 738 of the first extension section 735 and the
tapering away from the central axis of the first lead 720
defines a first lead indentation 760 of the first electrode 510.
Similarly, a second lead indentation 762 can be defined
along the second edge 752 due to the tapering toward the
central axis 738 of the second extension sections 737 and the
tapering away from the central axis of the third lead 726, and
a third lead indentation 765 can be defined along the third
edge 755 due to the tapering toward the central axis 738 of
the second extension portion 740 and the tapering away
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from the central axis of the second lead 725. In some
implementations, the first, second and/or third lead inden-
tations 760, 762, 765 can be generally trapezoidal in shape.
Other shapes, however, can be employed, such as, but not
limited to square, rectangular or other relevant shape.

[0069] The second electrode 515 includes a head end 742
that is positioned juxtaposed with the chip carrier part 520
of'the first electrode 510 separated from the first electrode by
the insulation gap. A lead 727 of the second electrode 515
extends from the head end 742 proximate the chip carrier
part 520 toward and through the third surface 540 of the
casing 505. In some implementations, the lead 727 is bent
generally orthogonally at a first bend 707 and further bent
generally orthogonally at a second bend 712, enabling the
second electrode 515 to extend along portions of the third
and fourth surfaces 540, 545 of the casing 505 to establish
one or more external electrical connections. The second
electrode 515 may be bent and/or arranged relative to the
surface mount device 500 in other configurations as are
known in the art for establishing an external electrical
connection.

[0070] In some embodiments, a portion of the head end
742 of the second electrode 515 parallels or mimics an
adjacent portion of the chip carrier part 520 of the first
electrode 510. For example, edges of the head end can
parallel at least a portion of edges of the second extension
portion 740 and taper toward the central axis 738 paralleling
a portion of an edge of the chip carrier part 520. The head
end 742 narrows as the second electrode 515 extends away
from the chip carrier part 520 toward the third surface 540
of the casing 505. The head end 742 can taper along a first
edge 757 generally toward the central axis 738 extending
into the lead portion 727 of the second electrode 515. The
second electrode can further narrow along a second edge
758 away from the central axis 738. In some implementa-
tions, the narrowing along the second edge 758 is a sub-
stantially perpendicular narrowing. Prior to the lead portion
727 of the second electrode extending through the third
surface 145 of the casing 505, the second electrode 515
widens to a width 785. The widening of the second electrode
can be implemented by tapering the electrode along the first
edge 757 away from the central axis 738. A lead indentation
767 is formed by the narrowing at the head end 742 and
widening of the lead 727 along the first edge 757. In some
embodiments, the indentation 767 is generally conical and/
or trapezoidal in shape. In some implementations, the width
of the lead 727 of the second electrode 515 is maintained to
be greater than about 0.35 mm, typically greater than about
0.4 mm, for example, greater than 0.41 mm, while the width
785 in some implementations is greater than about 0.5 mm,
for example, greater than about 0.7 mm.

[0071] The second electrode 515 is further positioned
relative to the first electrode 510 such that the lead 727 of the
second electrode is separated from the third lead 726 of the
first electrode by a lead gap, inlet or void area 747. The lead
gap 747 may, for example, be generally square, rectangular,
trapezoidal, other polygonal shape, circular, oval or other
relative shapes. In some embodiments, the lead gap 747 is
maintained as the second electrode 515 and the third lead
726 of the first electrode 510 extend through and along the
third surface 540 of the casing such that the second electrode
and the third lead of the first electrode are generally parallel.
The lead gap 747 can have dimensions, in some implemen-
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tations, similar to those of the lead gap 745 with a width
greater than about 0.5 mm, for example, about 0.7 mm+/-
0.05 mm. Further, the distance between the lead gaps 745,
747 can define a chip carrier part length, that in some
embodiments depending on intended implementation and/or
electronic device to be incorporated can be greater than
about 0.8 mm, and in some instances greater than about 1.0
mm, for example, about 1.2 mm.

[0072] The insulation gap 770 separates the chip carrier
part 520 of the first electrode 510 from the head end 742 of
the second electrode 515. The insulation gap 770 typically
electrically isolates the first electrode 510 from the second
electrode 515. The width and/or size of the insulation gap
770 can be substantially any relevant size and is typically
dependent on the electrical and/or optoelectronic element to
be coupled with the chip carrier part 520, the voltage, current
and/or power level of operation of the surface mount device
500, the intended implementation of the surface mount
device 500, the material of the first and second electrodes,
other relevant factors or combinations of factors. In some
embodiments, the insulation gap 770 has a width of between
about 0.1 and 0.3 mm, for example about 0.2 mm+/-0.05
mm.

[0073] FIG. 8 depicts a transparent overhead view of the
surface mount device 500, illustrating the first and second
electrode 510, 515 positioned relative to the casing 505,
according to some embodiments. The recess 525 is illus-
trated showing those portions of the first electrode 510
including those portions of the chip carrier part 520, and the
second electrode 515 exposed through the recess according
to some embodiments. The outer perimeter 805 of the recess
520 is defined by an intersection of the first surface 530 of
the casing 505 and the recess 525. The interior perimeter 810
of the recess is defined by an intersection of the first and
second electrode 510, 515 and the recess 525. Typically,
those portions of the casing 505, first electrode 510 and
second electrode 515 within the interior perimeter 810 is
exposed through the recess 525. The embodiment of FIG. 8
depicts portions of the first and second electrode 510, 515,
portions of the insulation gap 770, portions of the lead gaps
745, 747 and portions of the extension indentation 746 being
exposed by the recess 525.

[0074] Insomeembodiments, a fill material (not shown) is
added to the recess 525 to at least partially cover and/or fill
one or more of the first electrode 510, the second electrode
515, the insulation gap 770, the lead gaps 745, 747 and the
extension indentation 746. Extending portions of the lead
gaps 745, 747 and the extension indentation 746 further
increase the surface area of the casing 505 that is exposed
through the recess 525 and to fill material incorporated into
the recess. This increased surface area can enhance the
bonding of the fill material with the casing and around the
first and second electrodes 510, 515. Allowing fill material
and/or casing material to extent through the lead gaps 745,
747, extension indentation 746 and/or insulation gap 770,
enhances the stability of the positioning of the first and
second electrodes 510, 515. For example, portions of the
lead gaps 745, 747 can allow casing material to extend
between and around the first and second electrodes to further
fix the positioning of the electrodes relative to the casing,
and further the fill material can extend through and/or
around the first and second electrodes through the portions
of'the lead gaps 745, 747, extension indentation 746 and the
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insulation gap 770 that extend into and are exposed through
the recess to still further fix the positioning of at least the
chip carrier part 520 of the first electrode 510 and the head
end 742 of the second electrode 515 relative at least to the
recess 525. Other benefits and advantages are provided by
the surface mount device 500, including some or all of those
described above regarding bonding of casing material and
fill material, stability and operability of surface mount
devices gained by exposing at least portions of vacant
regions, the methods of manufacturing as described above,
and other benefits. Exposing portions of vacant regions (e.g.,
portions of the insulation gap 770, the lead gaps 745, 747,
and extension indentation 746) through the recess 525 can
aid in the stability and operability of the surface mount
device 500. Further, vacant regions and areas around the
perimeter of the electrodes encased by the casing 505 can
provide further increased stability due at least in part to
casing material, fill material and/or adhesive material
extending through at least portions of the vacant regions and
areas around the electrodes to stabilize the positioning of the
electrodes relative to the casing and/or recess.

[0075] While the invention herein disclosed has been
described by means of specific embodiments and applica-
tions thereof, numerous modifications and variations could
be made thereto by those skilled in the art without departing
from the scope of the invention set forth in the claims.

What is claimed is:
1. A surface mount device, comprising:

a first electrode comprising a chip carrier part;

a second electrode disposed proximate to the chip carrier
part and separated from the chip carrier part by an
insulation gap; and

a casing encasing a portion of the first electrode and a
portion of the second electrode, and the casing having
a recess extending from a first surface of the casing into
the casing such that at least a portion of the chip carrier
part is exposed through the recess;

the first electrode extends from the chip carrier part
toward a perimeter of the casing, divides into a first
plurality of leads separated by an aperture as the first
electrode extends from the chip carrier part toward the
perimeter of the casing, the first plurality of leads join
into a single first joined lead portion having a first width
before the first electrode projects outside of the casing
and the first electrode projects outside the casing as the
first electrode maintains the first width outside of the
casing; and

the second electrode extends away from the chip carrier
part, attains a second width prior to projecting outside
of the casing, and projects outside of the casing main-
taining the second width outside of the casing.

2. The device of claim 1, wherein the first electrode is
positioned relative to the casing such that the portion of the
chip carrier part and a first portion of the aperture extend into
a perimeter of the recess and are exposed through the recess.

3. The device of claim 2, wherein casing material forming
the casing extends through a second portion of the aperture
that is not exposed through the recess.
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4. The device of claim 3, further comprising:

a fill material disposed within at least a portion of the
recess where at least a portion of the fill material
extends into the first portion of the aperture.

5. The device of claim 4, wherein the second electrode
comprises a second plurality of leads separated by an inlet
and positioned relative to the casing such that a portion of
each of' the second plurality of leads and a first portion of the
inlet extend into the perimeter of the recess and are exposed
through the recess;

at least a portion of the fill material extends into the first
portion of the inlet; and

casing material extends through a second portion of the

inlet not exposed by the recess.

6. The device of claim 1 wherein the first electrode widens
as it extends from the chip carrier part toward the perimeter
of the casing, narrows as it splits into the first plurality of
leads, and widens as the first plurality of leads join into the
first joined lead portion to the first width before the first
electrode projects outside of the casing.

7. The device of claim 7, further comprising:

a first indentation along a first edge of the first electrode
defined by the widening of the chip carrier part, the
narrowing of the plurality of leads and the widening of
the first joined lead portion; and

a second indentation along a second edge of the first
electrode defined by the widening of the chip carrier
part, the narrowing of the plurality of leads and the
widening of the first joined lead portion.

8. The device of claim 1, wherein the second electrode
comprises a second plurality of leads each having a head end
positioned juxtaposed to the chip carrier part where an edge
of each of the head ends of the second plurality of leads
parallel edges of the chip carrier part, and a portion of the
chip carrier part extends between the head ends of the
second plurality of leads.

9. The device of claim 8, wherein the second plurality of
leads join into a second joined lead portion with the second
electrode widening as the second plurality of leads join into
the second joined lead portion before the second electrode
projects outside of the casing such that the second joined
lead portion extends through a second surface of the casing.

10. The device of claim 1, wherein the insulation gap
between adjacent portions of the first electrode and the
second electrode is formed by edges of the second electrode
paralleling edges of chip carrier part of the first electrode.

11. A surface mount device, comprising:

a first electrode comprising a chip carrier part and a
plurality of leads extending away from the chip carrier
part with first and second leads extending generally in
parallel and in a first direction away from the chip
carrier part and a third lead extending away from the
chip carrier part in a second direction substantially

opposite the first direction;

a second electrode positioned proximate the chip carrier
part and extending away from the chip carrier part;

an insulation gap separating the second electrode from the
first electrode; and

a casing that encases portions of the first and second
electrodes and where the plurality of leads of the first
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electrode and the second electrode protrude through
surfaces of the casing, and the casing comprising a
recess formed in the casing such that a portion of the
chip carrier part is exposed through the recess.

12. The device of claim 11, wherein the first and second
leads of the first electrode are separated by a first lead gap,
and the third lead and the second electrode are separated by
a second lead gap, and the first and second electrodes are
positioned relative to the casing such that the portion of the
chip carrier part, a portion of the isolation gap, a portion of
the first lead gap and a portion of the second lead gap extend
into the recess and are exposed through the recess.

13. The device of claim 12, wherein the chip carrier part
further comprises an extension portion and an extension
indentation formed in the extension portion such that a
portion of the extension indentation extends into the perim-
eter of the recess and is exposed through the recess.

14. The device of claim 13, further comprising:

a fill material filling at least a portion of the recess and
extending into the portion of the insulation gap, the
portion of the first lead gap, the portion of the second
lead gap and the portion of the extension indentation
that are exposed through the recess.

15. A surface mount device, comprising:
a first electrode comprising a chip carrier part;

a second electrode disposed at a distance from the chip

carrier part; and

casing encasing a portion of the first electrode and a
portion of the second electrode, and the casing having
a recess extending from a surface of the casing into the
casing such that at least a portion of the chip carrier part
is exposed through the recess;

the first electrode extends from the chip carrier part
toward a perimeter of the casing and projects outside of
the casing, and wherein the second electrode projects
outside of the casing;

the first electrode is generally trapezoidal-shaped at the
chip carrier part, the first electrode comprises a plural-
ity of leads as the first electrode extends from the chip
carrier part toward the perimeter of the casing, the
plurality of leads having predefined widths before the
plurality of leads project outside of the casing and
maintaining the predefined widths outside of the cas-
ing, and the second lead attaining an additional pre-
defined width prior to projecting outside the casing and
maintaining the additional predefined width outside of
the casing.
16. The device of claim 15, wherein the first electrode and
the second electrode in combination are generally H-shaped.
17. The device of claim 15, wherein the first electrode
narrows as it extends into the first and second leads, the first
and second leads widening to first and second widths of the
predefined widths, respectively, prior to the first and second
leads projecting outside of the casing, and first and second
leads maintain the first and second widths, respectively,
outside the casing.

18. The device of claim 17, further comprising:

a first indentation along a first edge of the first electrode
defined by the narrowing of the first electrode extend-
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ing into the first lead and the first lead widening to the 19. The device of claim 15, wherein the second electrode
first width prior to projecting outside the casing, and a narrows as it extends away from the chip carrier part and
second indentation along a second edge of the first widens to the additional predefined width before the second
electrode defined by the narrowing of the first electrode electrode projects outside of the casing defining an inden-
extending into the second lead and the second lead tation along a first edge of the second electrode.
widening to the second width prior to projecting out-
side the casing. L
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