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SURFACE MOUNT DEVICE AND MANUFACTURING METHOD THEREOF

{00011 This application claims the benefit of provisional
application Serial Number 60/889,532 to Jian-Hui Xie et
al, which wag filed on Febriuary 12, 2007.

BACKGROUND OF THE INVENTION

Field of the Invention

{0002] The present invention generally relates to mounted
electronic elements and/or devicesg, and more particularly

to surface mount devices.

Background

[0003] In recent decades, there has been a dramatic
increase in the number and types of devices utilizing
cirecuit boards. The frequency with which devices and/or
chips are mounted onto c¢ircuit boards has similarly
HTOWIL. Improvements in the mounting of devices have
helped advance the development of final products
ingerporating mounted devices and vcan significantly

reduce the cost and complexity of the product.

[0004] The mounting of devices can be achieved through
goldering, bonding and other similar methods. Further,

devices can be mounted in many different configurations
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and/or orientations and can be configured to allow one or
more orientations for wounting. However, it can be
difficult to mount some of these devices and/or mountings
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 INVENTION

[0005] The present invention provides apparatuses,
systems, and methods of manufacturing surface mountable
devices which allow for one or more mounting orientations
while decreasing the difficulty of the mounting process
and increasing the life of the mounting. One embodiment
provides surface mount devices which comprise a casing
with a first surface, second surface, and at least one
lateral side surfaces. A recess 1is formed in the first
surface of the casing and extends into the casing. A
plurality of leads is partially encased by the casing,
and one or more electronic devices are coupled with at
least one of the plurality of leads and are at least

partially exposed through the recess.

[0006] BAnother embodiment provides surface mount devices
with a vasing comprigsing a first surface and a recess
formed in said first -surface and exteéending at least
partially into said casing. A plurality of laads at
least partially encased by said casing and extending from
the recess through the casing and exiting the casing. At
least one electronic device coupled with at least one of
the plurality of leads and at least partially exposed
through the recegs, and a heat sink proximate gaid

plurality of leads and secured in said recess.



WO 2008/101433 PCT/CN2008/070298

[0007] Another embodiment provides surface mount devices
with a casing comprising a first surface and a second
surface opposite said first surface. A recess is formed
in said first gurface and extends at least partially into
said casing. A lens 1ig positioned vrelative to and
protruding from said first surface. A plurality of leads
is at least partially encased by said casing and extends
from the recess through the casing and exits the casing,
and a hesat sink is positioned proximate said plurality of

leads and secured in said recess.

[0008] Another embodiment provides a method for use in
manufacturing a surface mount device. A plurality of
leads is positioned, proximate to which a heat sink is
placed. The plurality of leads and the heat sink are
secured with a casing such that the heat sink isg
maintained at a predefined position relative to the
leads. An electronic device is mounted on the heat sink
such that at least a portion of the electronic device is

exposed through a recess in the casing.

[0009] These and other further features and advantages of
the invention would beé apparent to those skilled in the
art from the following detailed description, taken

together with the accowpanying drawings, in whidh:

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a perspective view of one embodiment of
a surface ‘mount device  according toe the present

invention;
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{6011] FIG. 2 dis a top plan view of the embodiment shown
in FIG. 1;

[0012] FIG. 3 is a side plan view of the embodiment shown
in FIG. .1, with the opposite gide being substantially

gimilar;

[0013] FIG. 4 is a bottom plan view of the embodiment
shown in FIG. 1;

[0014) PIG. 5 is a side plan view of the embodiment shown
in FIG. 1, with the opposite side being substantially

similar;

[0015)] FIG. 6 is a perspective view of one embodiment of

a heat sink according to the present invention;

[0016] FIG. 7 is a side plan view of the embodiment shown
in PFIG. 6, with the opposite side belng substantially

gimilar;

[0017] PFIG. 8 is a top plan view of the ewmbodiment shown
in FIG. 6;

[0018] FIG. 9 is a bottom plan view of the embodiment

showrt in FIG. &;

[0019] FIG. 10 is a sectional wview of the embodiment
ghown in FIG. 6;

[00201 FIG. 11 is a perspective view of one embodiment of
a lead assembly according to the present invention;

[0021] FIG. 12 is a top plan view of the embodiment shown
in FIG. 11;
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[0022] FIG. 13 is a gids plan view of the embodiment
shown in FIG. 11, with the opposite side being

substantially similar;

[0023] FIG. 14 is a top plan view of a component of the
embaodiment shown in FIG. 1;

[0024] PIG. 15 is a perspective view of one embodiment of

a heat sink according to the present invention;

[0025] FIG. 16 is a partial side plan wiew of the
embodiment shown in FIG. 15, with the opposite side being

substantially similar;

[0026] FIG. 17 is a top plan view of the embodiment shown
in FIG. 14

{00271 FIG. 18 is a bottom plan view of the embodiment
shown in FIG. 15;

{0028] FIG. 19 1is a top dimensional view of one
embodiment of a surface mount device according to the
present invention;

{0029] FIG. 20 is a side dimensional view of the
embodiment shown in FIG. 19;

[0030] FIG. 21 is a side dimensional view of one
embodiment of a heat sink according to the present
invention;

{0031} FIG. 22 is a top dimensicnal view of the
embodiment shown in FIG. 21;

[0032] FIG. 23 is a battom dimensional view of the

embodiment shown in FIG. 21;
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[0033] FIG. 24 dis a side dimensional view of one
embodiment of a heat sink according to the present

invention;

[0034] FIG. 25 is a top dimensional view of one
embodiment of a lead assembly according to the present

invention; and

[0035] FIG. 26 i3 a side dimensional view of the
embodiment shown in FIGQ. 25,

DETATLED DESCRIPTION OF THE INVENTION

[0036] The present invention provides apparatuses,
gystems, wmethods of wmanufacturing and methods for
mounting electronic devices. The methods for mounting
may include, for example, mounting an electronic and/or
optoelectronic device onte a circuit board. Some
embodiments are particularly applicable to surface mount
device (8MD) packages used to mount components such as
optoelectronic elements that receive, emit, scatter
and/or deflect light. The optoelectronic elements may
include one or more light emitting diodes (LED), solar
cells, photodiodes, lager diodes, and other such
optoelectronic elements or combinations of optoelectronic
elements. Some exemplary embodiments of the wsurface
mount device packages are designed, at least in part, to
gtabilize the optoeleéctronic elements or combinations

and/or dissipate heat from the optoelectronic element.

[0037] FIG. 1 shows a perspective view of one embodiment
of a surface mount device (SMD) 10 according to the

present invention that can be used to mount ones or more
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electronic devices, gsuch as an optoelectronic element.
The SMD 10 comprises a casing 12, a lens or dome 14, and
a plurality of leads 16, 18, 20, and 22. In some
embodiments, SMD 10 may additicnally include a heat sink
24 upon which an electronic device such as an

optoelectronic device may be mounted.

[0038] As depicted in FIG. 1, the casing in sowme
embodiments can have a generally cubical shape, with a
first surface 26 opposite a second surface 28. When the
SMD 10 is mountéd with an optoelectronic element such asg
a circuit board, the second surface 2B 1is positioned
adjacent to and/or juxtaposed with the circuit board.
The SMD 10 can be configured in numercus other relevant
shapes without departing from the novel aspects of the
5MD 10.

[0039] The casing 12 can also include four lateral side
surfaces 30, 32, 34, and 36 when having a generally cubic
shape. The lens 14 is positioned and typically secured
relative to the first gurface 26. In some eumbodiments,
the lens 14 may extend and/or protrude from the first

surface 26.

[0040] FIGs. 2-5 depict alternate views of the S8MD 10
shown in FIG. 1. FIG. 2 shows an overhead view of the
firat murface 26 of the casging 12 sans lens 14. FIG. 3
shows a =ide view relative to side surface 34 of the
casing 12. FIG. 4 shows the bottom of the second surface
28 of the casing 12, and FIG. 5 shows a side view of the

gide gurface 30.

[0041] Referring to FIGs. 1-5, the leads 16, 18, 20, 22
are partially encased by the casing 12, with first and

second leads 16, 18 eéxtending through first side gurface



WO 2008/101433 PCT/CN2008/070298

30 of the casing 12 and thirxd and fourth leads 320, 22
extending through second side surface 32 of the casing
12, Each lead 16, 18, 20, 22 has an opposite end
separated by 1its exterior length, and portions of the
leads 16, 18, 20, 22 extend through the casing 12 and/or
are exposed at both ends. The leads 16, 18, 20, 22 exit
the first and second side surfaces 30, 32 and are angled,
bent, and/or otherwise configured such that they are
generally aligned with a contact surface 38 of heat sink
24

[0042] In some embodiments, the leads 16, 18, 20, 22 exit
the first and second side surfaces 30, 32 in a generally
perpendicular orientation to the sgide gurfaces 30, 32 for
a first exterior or exposed length 40, and are then bent
to extend generally parallel with respect to the side
surfaces 30, 32 for a sgecond exterior length 42. They
are then bernt again to extend generally parallel with the
contact surface 38 of the heat sink 24 for a third
exterior length 44. Additionally, in some embodiments
the leads 16, 18, 20, 22 increase in width along at least
a portion of third exterior length 44 to increase the
bonding surface area of the leads when coupling them with

a cirecuit board or other relevant mounting surface.

[{0043] The leads 16, 18, 20, 22 exit the casing 12 in a
generally centered position along the first and second
side surfaces 30, 32. However, 1t is noted that the
leads 16, 18, 20, 22 can alternatively exit the casing 12
in a generally un-centered position with respect to side
surfaces 30, 32. Further, 4in still other possible
embodiments, leads 16, 18, 20, 22 can exit any or each of

gide surfaces 30, 32, 34, 36 in a variety of centered or
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un-centered positions with respect to side surfaces 30,
32: 3%, 386.

[0044] FIG. 6 depicts a heat sink 24 according to some
smbodiments . FIGs. 7-9 depict alternate views of the
heat sink 24 of FIG. 6, with FIG. 7 showing heat 24 from
the side, FIG. 8 showing heat eink 24 from the top, and
FIG. 9 showing heat sink 24 from the bottem. Heat sink
24 is constructed, at least in part, of thermally
conductive material. Suitable materials include, but are
not limited to metals and/or metal alloys such as copper,
nickel, and other relevant thermal material and/or

combinations thereot.

{0045] Heat sink 24 can include a protruding or pedestal
section 46, an extended section or plate 48, and a base
50. The extended plate 48 extends from and/or is
thermally coupled with the base 50, and the pedestal
section 46 extends from and/or is thermally coupled with
the extended plate 48. While heat sink 24 is depicted as
having a generally cylindrical shape with generally
circular perimeters, it is understood that the heat sgink
24 may be configured in any number of relevant shapes,

such as a square, rectangular, or oval.

{0046] In some preferred embodiments, the extended plate
48 has a width or diameter 52 that is greater than the
width or diameter 54 of the base 50. Further, the base
5¢ ccan  include a ‘1aterally‘ and circunferentially
extending projection, ledge, shelf or ring 56.  This
shelf S6 extends a distance 58 from the base 50, which is
typically less than the distance the extended plate 48
extends from the base 5¢. However, it is understeod that

the shelf 56 can extend as far as or beyond the exterded
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plate 48 without departing from the novelty of these
embodiments.

[0047] The pedestal section 46 protrudes from the
extended plate 48. In Some ewmbodiments, the pedestal
gection 46 is dnclined and/or tapers toward a central
axis 60 as it extends away from the extended plate 48
such that the base of the pedestal section 46 proximate
to the extended plate 48 has a width or diameter 62 that
is greater than the width or diameter 64 at a mounted
surface 66. Further, diameter 62 at the base of the
pedestal section 46 is typically less than the diameter
52 of the extended plate 48, and is also typically less
than the diameter 54 of the base 50.

[0048] The mounting surface 66 provides a surface upon
which one or more electronic and/or optoelectronic
devices c¢an be secured. Heat 1s& dissipated from the
mounted electronic and/or optoelectronic device(s) wvia
the heat gink 24. When the SMD 10 is secured and/or
mounted on a device such as a circult board, the heat
sink 24 can be position in and/or thermally coupled with
a heat sink of the circuit board or other device for to
further enhance heat digsipation from the mounted

electronic and/or optoelectronic device(s).

{0049] An electronic and/or optoelectronic device can be
mounted and/or secured with the mounting surface 66 of
the heat sink 24 via,soldering,;bonding, and/or any other
relevant mounting method or combinations of methods.
However, in an exemplary embodiment, the wmounting 1is
implemented through a thermally c¢onductive waterial.

Additionally or alternatively,; the electronic device

10
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and/or optoelectronic device can include a heat sink that

contacts the mounting surface 66.

{00501 FIG. 10 shows an enlarged, cross-sectional view of
the base 50 and shelf 56 of the heat sink 24 depicted in
FiGs. 6-9. In some embodiments, the shelf 56 can taper
along a circumferential perimeter 68 toward a central
axis 60 {see FIG. 7) of the heat sgink 24 and toward the
extended plate 48. Typically, the tapering is at such an
angle so that a first surface 70 is defined between the
tapered perimeter 68 and a lateral surface 72 of the base
50. The tapered circumferential perimetexr 68, the first
surface 70, and a second surface 74 of the shelf 56 aid
in. maintgining the positionding of the heat sink 24
relative to the caping 12 in that the shelf 56 and the
surfaces 68, 70, and 74 are encased by the material of

the caging 12.

[0051] Referring to FIGs. 4 and 6-9, in some embodiments
the heat sgink 24 further includes one o©r more bores or
through-holes 76. These bores 76 extend through at least
the extended plate 48 and the base 50 depending on the
diameter 54 of the base. These bores 76 allow material
of the casing 12 to extend through the bores 76 to at
least in part further enhance the stability of the heat
gink 24 and the electronic and/or optoelectronic
device (s} mounted on the mounting surface 66 relative to

the casing 12 and/or leads 16, 18, 20, 22.

{0052] The height 78 of the heat sink 24 is generally at
least egual to the thickness 80 of the c¢asing 12, and in
many embodiments is greater than the thickness 80 of the
caging 12. For example, the heat sink 24 can be secured

within the gasing 12 such that a portion of the base

11
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gsection 50 extends below the second surface 28 of the
caging 12 and a portion of the pedestal section 46

extends above the first surface 26 of the casing 12.

[0053] The dimensions of the heat sink 24 can depend on
the one or more anticipated electronic and/or
optoelectronic devices that are to be mounted on the
mounting surface 66 of the heat sink 24, the dimensions
of the casing 12, the expected implementation of the 8SMD
10, the amount of heat expected to be dissipated by the
‘heat =ink 24, the material of the heat sink 24 and/or
other such factors. For exdmple, according to some
empodiments, the dimensions of the heat s=ink 24 can
include a diameter 52 of the extended plate 48 of
approximately 6.6 mwmm +/- 0.5 mm, a height 78 of
approximately 2.6 wm +/- 0.3 wm, a diameter 62 of the
pedestal section 46 of approximately 3.05 mm +/- 0.3 mm,
a diameter 64 of the pedestal gection 46 proximate to the
mount surface 66 of about 2.65 mm +/- 0.3 wm, with a
height of the pedestal section 46 of about 1.55 mm +/-
0.3 mm, and the diameter of the bores 76 of about 0.8 mm

¥/- 0.2 mm:

[0054] Additionally, in some embodiments the dimensions
of the mounting surface 66 of the heat sgink 24 are
reduced and/or minimized. In some embodiments, the light
emissions and/or reception are enhanced by reducing the
exposed surface area of the heat sink 24. Further, the
exposed area of the contact surface 38 of the base 50 is
increased and/or maximized to provide increased heat

digsipation,

[0055] FIG. 11 depicts .a lead assembly 82 according to

some embodiments that can be incorporated into SMD 10.

12
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FIGs. 12-13 depict alternate views of the lead agsembly
82 of FIG. 11, with FIG. 12 showing lead assembly 82 from
the top, and FIG. 13 showing lead assembly 82 from the
gide. Referring to FIGs. 1 and 11-13, the lead assembly
82 includes four leads 16, 18; 20, 22. Each lead extends
from a surface mount area 84, 86, B8, 90 at a first end
of ‘each lead to a cortact Or device coupling area or end
92, 94, 96, 98 at a respective opposite end of each lead.
In zome embodiments, the leads 1sa, 18, 20, 22 are further
constructed of a thermally conductive ag  well as
electritally conductive material. A8 introduced above;
in some embodiments thHe leads 16, 18, 20, 22 éxit ths
caging 12 on opposite gides 30, 32 and are generally
centered on those gides. In some embodiments, the device
coupling areas 92, 94, 96, 98 are egually distributed
about a central peint 100 along axis 102, 104. Furtherx,
the device coupling areas 92, 94, 96, 98 are at a height
or distance 106 above the surface mount areas 84, 86, 88,

90

{0056] In some embodiments, the surface mount areas 84,
86, 88, 90 are arranged generally parallel with the
contact surface 38 of the heat sink 24, and typically
with a surface upon which the SMD 10 is to be mounted
and/or secured. The surface mount areas 84, B8a, 88, 90
have a first width 106 and length 108 providing an area
for an electronic couple with a conductive contact, trace
and/or conductive area on the surface to which the SMD 10

ig being couple {e.g. a circulit board) .

[0057] Extended lead portioms 110, 112, 114, 116 extend
from the surface mount areas 84, 86, 88, 90 respectively,
te provide a conductive path between the surface mount

areas 84, 86, 88, 50 and the device coupling areas 92,

13
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94, 586, 98, In some embodiments, the extended lead
portions 110, 112, 114, 116 have a width 118 that ig less
than the width of the surface mount areas 84, 86, 88, 90.
Each lead 16, 18, 20, 22 is bent about 90 degrees from
being generally parallel with the contact surface 3§ of
the heat sink 24, extending along the first and second
lateral surfaces 30, 32 of the casing 12. At a first
height 120, each lead Y6, 18, 26, 22 is bent again about
90 degrees to be generally parallel with the surface
mount areas 84, 86, B8, 90 and the mounting surface 66 of

the heat sink 24.

[06058] The extended lead portions 110, 112, 114, 116 are
then angled to align the device coupling areas 92, 84,
96, 98 with perpendicular axes 102, 104. For example, a
first and fourth lead 18, 22 extend from the second kend
into the casing 12 a first distance 122 and can include a
90 degree horizontal turn that brings the respective
extended lead portions 110, 116 into alignment with the
first axis 102, and again includes a 90 degree horizontal
COTTL. The esxtended leads 110, 116 continue to extend
toward the center 100 at a reduced third width 124 that
straddles the first axis 102. The extended lead portions
110, 116 of the first and fourth leads 18, 22 include a
further a0 degree bend, and extend generally
perpendicular to the contact surface 38 of the heat sink
24 =a second height 126. At second height 126, a
subgequent 90 degree bend defines the device coupling
areag 92, 96 that extend generally parallel with the
contact surface 38 of +the heat sink 24 and are

approximately equidistant from the center 100.

[0059] The second and third leads 16, 20 include similar

turns and bends to position the second and third device

14
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coupling areas 94, 98 in alignment with the second axis
104. For example, the second and third leads 16, 20 can
extend into the casing 12 the first distance 122 and ¢an
then include a first horizomtal turn that angles away
from the first axis 102 at an angle of about 45 degrees.
The extended lead portions 112, 114 include & second
horizontal turn that is about 45 degrees sasich that the
extended lead portiong 112, 114 vcontinued to -extend
generally parallel with the first axig 102 a second
distance 128. The second and third extended lead
portions 112, 114 further include  perpendicular
extensions that extend generally perpendicular from the
extended lead portions 112, 114 along the second length
approximately centered with the second length and
straddling the second axis 104 with a width 130. The
perpendicular extensions of the second and third leads
16, 20 include a further 90 degree bend and extend
generally perpendicular to the contact surface 38 of the
heat sink 24 to the second height 126, where a subsequent
90 degree bend defines the device coupling areas 94, 98
that extend generally parallel with the contact surface
318 of the héat sink 24 and are aligned with the second
axis 104. They are also approximately equidistant £from

the cernter 100.

[0060] The lead assembly 82 and the heat sink 24 are
positioned such that the c¢ontact surface 28 is positioned
between the device coupling areas 92, 94, 96, 98. The
casing 12 is posgitioned about the lead assembly 82 and
heat sink 24 securing the positioning of the leads 16,
18, 20, 22 wxelartive to the heat sink 24, In. some
embodiments, the casing 12 is formed using injection

molding about the lead assembly 82 and heat sink 24. The

15



WO 2008/101433 PCT/CN2008/070298

heat sink 24 extends beyond the second surface 28 of the
caging to be exposed at the contact surface 38. One or
more electronic and/or optoelectronic devices are mounted
and/or secured with the heat sink 24 such that the heat
sink 24 can dissipate heat from the electronic and/or
optoelectronic device(s). An LED may then be electrically
coupled with two or more of the device coupling areds
using a coupling wmethod such as jump wires, although any

other suitable coupling method may be used.

[0061] The lens 14 is formed about the device coupling
areas and the mounted electronic and/or othéléctronic
device(s). The lens 14 wmay be formed from any relevant
transparent and/or partially transparent, including but
not limited to glass, silicon, plastic, and/or other
suitable materials. In some embodiments, the lens 14 is
injection molded directly onto the casing 12 about the
electronic and/or optoelectronic device(s). A wold is
positioned in contact with the first surface 26 of the
casing 12, and is typically at least partially sealed
with the casing 12. A liguid silicon or other suitable
lens material is injected through a wall of the wmold into
the mold such that the lens can be formed using a single

material through a single injection process.

[0062] Additionally or alternatively, in other
embodiments the mold is positioned in contact with the
first surface 26 of the casing 12. A liguid silicon or
other suitable material is injected through one or both
of the bores 76 of the heat sink 24. BAs described above,
the bores 76 may extend through the base 50 of the
extended plate 48. Further, in some embodiments the
casing 12 may includs corresponding bores that at least

partially align with the bores 76 of the heat sink 24.

16
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This provides a passage between the basge 50 and the area
about the mounting surface 66 of the heat sink 24. With
the lens mold positioned in contact with the first
surface 26, the liquid silicon and/or other suitable
material can be injected into the mold and about the
electronic and/or optoelectronic device (s) mounted on the

mounting surface 66 of the heat sink 24.

[0063] FIG. 14 depicts a simplified top view of the SMD
10 depicted in FIG. 1, but without the lens 14.
Referring to FIGs. 1, 6-7, and 14, the heat sink 24 is
positioned within the casing 12 such that the mount ing
surface 66 is proximate to the device coupling areas 92,
54, 96, 98 [see FIG. 11) of the leads 16, 18, 20, 22. 1In
some embodiments, the casing 12 is formed with recesses
132, 134, 136, 138 that at least partially expose the
device coupling areas 92, 94, 96, 98. The casing 12 can
further include bores 140 that correspond and/or a4t least

partially align with the bores 76 of the heat sink 24.

[0064] In some embodiments, the ligquid silicon and/or
other suitable material is injected through one bore 76
when forming the lens 14. This allows air and/or other
gases to escape through the second bore 76. By providing
a gag exit the lens 14 can be formed with fewer bubbles

within the lens or without any bubbles.

[0085] additionally or alternatively, in some embodiments
the lens 14 includes a lens cover {not shown) that forms
the outer surface of the lens 14. This 1l&ns cover is
secured with the casing 12, sealing the area within the
lens cover. 8ilicon and/or other suitable materials can
further be injected intoc the area within the wvolume of

the lens cover to fill the area. In some instances, one

17
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bore 76 1is wused to inject the silicon and/or other
suitable material while the other bore 76 can be used to
allow gas to escape the volume within the lens cover and
about the -electronic and/or optoelectronic device(s).
The lens cover can be made from glass, plastic, silicen
and/or other suitable transparent and/or substantially

transparent waterials.

[0066] FIG. 15 depicts a heat sink 142 according to some
embodiments. FIGs. 16-18 depict alternate views of the
heat sink 142 of FIG. 15, with FIG. 16 showing a
partially transparent heat sink 142 from the side, FIG.
17 showing heat sink 142 from the top, and FIG. 18
showing heat gink 142 from the bottom. The heat sink 142
in some embodiments is similar to the heat sink 24 of
FIGs. 6-9, However, the heat sink 142 of FIGs. 15-18
additionally ox alternatively includes a recessed
mounting gurface 144 in the pedestal 146. One or more
electronic and/or optoelectronic devices are wmounted
within the recess on the recessed mounting surface 144.
Similar with: the heat ‘sink 24 of ¥FIiGs. -9, in some
embodiments the area of the heat sink 142 that is exposed
above the casing and within the lens is reduced and/or

minimized.

[0067] The heat sink 142 further includes bores 148 that
extend through at least the extended plate 150, and in
some embodiments extend through the basgse 152 as well, In
some embodiments, the base 152 can also include a
laterally and circumferentially extending projection,
ledge, shelf, or ring 154. This shelf 154 extends a
distance 156 laterally from the base 152 that is
typically less than the distance the extended plate 150

extends from the base 152 of the pedestal 146. However,
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it is noted that the shelf 154 can extend as far as or
beyond the extended plate 150 without departing from the
novelty of these embodiments.

[0068] FIGs. 19 and 20 depict the dimensions of an SMD
160 according to some embodiments. As discussed above,
the dimensiong of an SMD can depend on many factors,
including the number and/or size of the electronic and/or
optoelectronic devicel(s), the amount of heat to be
dissipated, the device and/er circuit board orito which
the SMD is to be wmounted, and/or other relevant factors.
For example, in some embodiments, the casing 158 can be
generally square-shaped with sides 162 of approximately
7.50 mm +/- 0.5 wm. The height 164 of the SMD 160 can be
approximately 5.6 mm +/- 0.5 mm from the surface areas of
the leads 166 to the peak of the lens 168. The width
170, including the leads and the surface mount areas of

the leads, can be approximately 12.0 mm +/- 0.5 mm.

[0069] FIG. 21 depicts the dimensions of a heat sink
172 according to some embodimente. FIG. 24 depicts the
dimensions of a heat sink 174 with a cup 176 according to
gome embodiments. FIGs. 22-23 depict the top and bottom
dimensions of heat sinks 172, 174. The dimensions of a
heat sgink can similarly depend on a number of relevant
factors, including: the o©one or more  anticipated
electronic and/or cptoelectronic devices to be mounted on
the mounting surface of the heat sink, the dimensions of
the casing, the expected implementation of the SMD, the
amount of heat expected to be dissipated by the heat
sink, the material of the heat wgink, and/or other

relevant factors.
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[0070] For example, in some embodiments and as shown in
FIGs. 21-24, the dimensions of the heat sink 172 or 174
can be as follows: the width or diameter 178 of the
extended pldate 180 can be approximately 6.6 mm +/- 0.5
mm, the height 182 can be about 2.6 mm +/- 0.3 mm, the
diameter of the pedestal section 184 proximate to the
base 188 of the pedestal 186 can be about 3,05 mm wf = 0.3
mm, the diameter of the pedestal section 190 extending
above the recessed mount surface can be absut 2.65 +/=
0.3 mm, the width or diameter of the recessed mounting
surface 192 (shown in FIG. 24} can be about 2.1 wm +/-
0.3 mm, the height of the pedestal section 194 can be
approximately 1.55 mm +/- 0.3 mm with a depth of the
recess 196 (shown in FIG. 24) being about 0.30 mm +/- 0.1
mm, and the width or diameter of the bores 198 can be

about 0.8 mm +/~ 0.2 mm.

[0071] FIGs. 25-26 depict the dimensions of a lead
assembly 200 according to some embodiments. The
dimensions of a lead assembly can wvary depending on
implementation, the configuration of the contact areas
and/or coupling areas, and/or other relevant factors.
For example, in some embodiments of a lead assembly and
as shown in FIGs. 25-26, the dimensions are as follows:
the surface mount areag 202 of the leads 204 can have a
first width 206 of about 1.3 mm +/~ 0.15 mm, a length 208
of about 1.0 mm +/= 0.15 mm, the sUrface mount areas 202
can be separated by a distance 210 of about 0.9 mm 4=
0.15 mm, the width 212 of the device coupling areas 214
can be about 0.6 mm +/- 0.15 mm, the first height 216 can
be about 1.7 mm +/- 0.15 mm, the second height 218 can be
about 0.8 mm +/- 0.15 mm; and the leads 204 can have a

thickness 220 of approximately 0.2 mm +/- 0.05 mm.
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[oo72] Although the  preésent invention has  been
described in considerable detail with reference to
certain preferred configurations thereof, other versions
are possible. The SMD, heat sink, and/or lead assembly
can be used in many different devices: The 35SMD, heat
gink, and lead assembly ecan alse have many different
shapes and can be interconnected with one another in many
different ways. Accordingly, the spirit and scope of the
invention should not be limited to the preferred versions

of the invention described above.
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CLAIMS

WE CLAIM:

1. A surface mount device comprising:

a wcasing comprising a first surface, a second
surface opposite #aid first surface, and at least one
lateral side gurface;

a4 recess formed in said first surface and extending
at least partially into said casing;

a plurality of leads at least partially encased by
said caging; and

one or more electronic and/or optoelectronic devices
coupled with at least one of the plurality of leads and

at least partially exposed through the recess.

2. The surface wmount devicde of claim 1, further
cowprising a lens positioned relative to and protruding

from said first surface.

3. The surface mount device of claim 1, wherein at
least one of said plurality of leads extends through at
least one of said lateral sides surfaces, and at least
one of another of said plurality of leads extends through

at least one of another of said lateral side surfaces.

4. The surface mount device of <¢laim 1, wherein at
least a portion of each of said leads is exposed outside

of said casing and/or within said recess.

5. The surface wmount device of c¢laim 1, further

comprising a heat sink secured in said recess.

22



WO 2008/101433 PCT/CN2008/070298

6. The surface mount device of claim 5, wherein said
heat sink is positioned proximate to at least a portion

of at least one of said plurality of leads.

7. The surface mount device of c¢laim 5, wherein said
heat sink is comprised of a thermally conductive

material.

a8, The surface mount device of c¢laim .5; wherein said

heat gink is generally cylindrically shaped.

9. The surface mount device of claim 5, wherein said
heat sink comprises a pedestal portion comprising an

extended plate and a basge:.

10. The surface wmount devide of claim 9, wherein the
diameter of said extended plate is greater than the

diameter of said base,

11. The surface mount device of claim 9, wherein said
bage comprises a laterally and circumferentially

extending shelf.

12. The surface mount device of claim 9, wherein the
diameter at the base of said pedestal portion is greater

than the diameter at the top of said pedestal portion.
13. The surface mount device of claim 5, wherein said

heat sink comprises a wmounting surface coupled with at

least one electronic and/or optoelectronic device.
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14. The surface mount device of c¢laim 5, wherein said

heat sink comprises at least one through-hole.

15. A surface mount device éomprising:

a casing comprising a first surface and a recess
formed in said first surface and extending at least
partially into said casing;

a plurality of leads at least partially encased by
said casing and extending from the recess through the
casing and exiting the casingy

at least one electronic device coupled with at least
one of the plurality of leads and at least partially
exposed through the recess; and

a heat sink proximate said plurality of leads and

secured in gaid recess.

18. The surface mount device of «<¢laim 15, Iurther
compriging a lens positioned relative to and protruding

from said first surface.

17. The surface mount device of claim 15, wherein said
heat sink comprises:

a pedestal portion with an extended plate and a
bage;

a mounting surface coupled with at least one
electronic device; and

at lesast one through-hole.

18. The surface mount device of claim 17, wherein said

heat sink is comprised of a thermally conductive

material.
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19, The surface mount device of c¢laim 17, wherein said
heat sink is coupled with at least one of said plurality

of leads.

20. A surface mount device comprising:

a casing comprising a £first surface and a second
surface opposite saild first surface;

a recess formed in said first surface and extending
at least partially into said casing;

a lens positioned relative to and protruding from
said first surface;

a plurality of leads at least partially ercased by
gsaid caseing and extending from the recess through the
casing and exiting the casing; and

a heat sink secured in said recess of said casing.

21. The surface mount device of claim 20, wherein one oy
more electronic and/or optoelectronic devices are coupled
with at least one of said plurality of leads and are at

leagt partially exposed through the recess.

22. A method for use in manufacturing a surface mount
-device, the method compriging:

pogitioning a plurality of leads;

positioning a heat sink proximate to at least a
portion of said plurality of leads;

securing said plurality of leads and heat sink with
a casing such that the heat sink is wmaintained at a
predefined position relative to gaid leads; and

mounting an electronic device on said heat sink such
that at least a portion of said electronic device is

exposed through a recess in said caging.

25



WO 2008/101433 PCT/CN2008/070298

23. ‘The method of <¢laim 22, wherein securing said
plurality of 1leads and heat gink with the casing
compriges:

securing the plurality of leads with the casing such
that at least a portion of at least one of the plurality
of leads is exposed through said recess and at least a
portion of at least one of the plurality of leads is
exposed outside said casing; and

securing the heat sink with the casing such that at
least a portion of a contact surface and at least a
portion ©f a mounting surface of the heat sink are

exposed through said casing.
24, The method of c¢laim 22, wherein a lens is formed
about said recess effectively covering said exposed

portion of the mounted device.

25, The method of claim 24, wherein said lens and casing

are formed using injection molding.
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