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TITLE OF THE INVENTION

A SURFACE MOUNTED LED PACKAGE

Field of the Invention:

This invention relates generally to structures for
mounting visual indicators on printed circuit boards.
It relates particularly to structures for mounting
‘light-emitting diodes ("LEDs") on printed circuit

boards using surface mount technology.

Cross-Reference to Related Application

This application is related to commonly aséignéd '

Application S.N. 07/454,468 (Attorney's Docket 2852-

025-25), filed concurrently herewith.

Background of the Invention:

Printed circuit boards using surface mount
techhology'have several advantages over prior printed
circuit boards. In surface mount circuit boards,
through holes for mounting devices to the board are
completely eliminated. Instead, circuitry is packed
close toéether, and the space usually required for
through holes is utilized more efficiently.
Accordingly, the boards can be smaller though carrying

the same amount of circuitry, or more circuitry can be



t echnol ogy have sever advant ages over prior prifted circuit boards.
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iently. Accordingly, the boards can be smaller though carrying
the sanme anmount of circuitry, or nore circuitry can be
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conventional printed circuit boards. However, surface nount
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nmust be | ocated cl oser together than with other printed
circuit bo&hds, thoeeat asedconramyvent iomll graindted ofircnpdoeantids .and
on the boards is required. Furthernore, since wave sol dering

problems. Since the printed conductors and components

must be located closer together than with other printed

circuit boards, greater accuracy in the location of
components and conductors on the boards is required.
Furthermore, since wave soldering usually is not used,
radiant heating in an oven or the like usually is used
to heat the components and their leads so as to cause
the preapplied solder paste to melt and attach the
components to the board. The more demanding
requirements of surface mount technology place greater
demands on the structures and techniques for mounting
components, visual indicators, etc. on the circuit
boards.

Often it is hecessary to modnt visual indicators
such as LEDs on a printed circuit boéfd with the light
elevated above the surface of the board and/or with the
LED near to one edge of the board. Each of these
requirements creates special problems in the mounting
of the LEDs.

The mounting of circuit.ccmponents'on surface
mount boards often is accomplished simply by cutting

the electrical lead conductors of the devices, bending



to heat the conmponents and their |leads so as to cause the preapplied

sol der .paste to nelt and attach the conponents to-the board. The nore
demandi ng requirenents of surface nmount technol ogy place greater demands
on the structures and techni ques for=dounting conponents, visual

i ndicators, etc. on the circuit boards. Oten it is necessary to
mount visual indicators such as LEDs on a printed circuit board wth the
light elevated above the surface of the board and/or with the LED near to

one edge of_ithe board. Each of these requirenents creates special problens
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LEDs on surface mount boards. However, the leads
usually provided for LEDs tend to be too pliable and
narrow to balance the LED on the circuit board until it
is soldered. 'Furthermore, the conical dome shape of
LEDs makes them incompatible with surface mount pick-
and-place mechanisms.

Perhaps the greatest deficiency of the above
mounting technique lies in the fact that conventional
LEDs are not capable of withstanding the heat
associated with solder reflow processes. Through-hole
LEDs are constructed by embedding a lead frame in a
castable epoxy. Such encapsulants are not structurally
sound at solder reflow temperatures. The glass
transition temperature for casting epoxies is far lower
than the temperature of the soldering furnace. As the
epoxy softens, the lead frame is allowed to move,
causing the ultimate breakage of the wire bond.
Manufacturers that have attempted to use conventional
LEDs in surface mount processes have experienced
unacceptable failure rates.

Conversely, LEDs designed for surface mounting are
well suited for pick-and-place mechanisms, and they can

successfully withstand solder temperatures. However,
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mounted. This technique al so has been used to nmount LEDs on surface nount
boards. However, the leads wusually provided for LEDs tend to be too

pliable and narrow to balance the LED on the circuit board until it 1is
sol dered. Furthernore, the conical dage shape of LEDs nmakes them
I nconpati ble with surface nmount pick- and-place nechanisns. Per haps

the greatest deficiency of the above nounting technique lies in the fact
that conventional LEDs are not capable of wthstanding the heat
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Objects of the Invention:

Accordingly, it is an object of the present
invention to provide a structure for mounting visual
indicators, particularly LEDs, on printed circuit
boards, particularly surface mount boards, with
strength, accuracy, and variability in positioning
while providing optiéal enhancements.

It is a further object of the invention to provide
optical enhancements that increase light intensity,
focus light to reduce light bleeding, and permit right-
angle viewing.

It is a still further object of th? invention to

qu provide such a structure in which d;:r:dicator'iight
can be mounted a substantial distance above the surface
of the board and/or near one edge of the board so that
it can be seen more easily and whenever required for
any other reason.

It is a further object of the invention to provide
such a structure with relatively broad conductive

support surfaces for attachment to conductive pads on



successfully withstand gol der tenperatures. However:;-

-4-. : | acking a focusing lens, these mniature devices offer poor
optical performance: low light intensity |evels, | i ght bl eedi ng when
several LEDs are nmounted in close =Sproximty, and the unavailability of
ri ght-angle vi ewabl e devi ces. bj ects of the Invention:
Accordingly, it is an object of the present I nvention to provide a
structure for nounting visual indicators, particularly LEDs, on printed
circuit boar ds ar.ticul arl urface nount boards, .wth ., . strength,
accuracy, amf Pl M anﬁaii ognacﬁHF?%Yp?BeiBFﬁﬁlﬁb?Pcal

Fahtfg
enhancenent . .t .l.g4a r obj ect of the invention to provide
opti cal enﬁ%ﬁ%éﬁgh gmfﬁg%lfﬁérgggghgﬁéﬁt i ntensity, focus light to

reduce light blegdiyg., 304 1RCEQtnk9Bbject of the invention to

provide such a structure which is well adapted for
precise positioning on surface mount boards by use of
automated positioning equipment.

It is another object of the invention to provide
such a structure which is relatively compact and
inexpensive to manufacture.

It is still a further object of the invention to
provide such a structure which overcomes or ameliorates

the drawbacks of the prior art discussed above.

SUMMARY OF THE INVENTION

With the foregoing in mind, a surface mounted LED
package according to the invention comprises an LED
having a first surface, a second surface opposite to
the first surface, two eiecttical contacts on the first
surface, and a light emitting portion iﬁ the second
surface; a housing mounted on the LED and having a
generally rectangular parallelepipedal shape,.a first
passageway extending from a first surface of the
housing part way through the housing, the first
passageway being sized, shaped, and positioned to
receive the second surface of the LED such that the

light emitting portion of the second surface faces into



angl e vi ew ng. fv is a still further objecg~of the invention to

provi de such a structure in which a visual indicator can be nmounted a
substanti al di stance above the surface of the board and/or near one edge
of the board so that it can be seedr nore easily and whenever required
for any ot her reason. It is a further object of the invention to
provi de such a structure with relatively broad conductive support
surfaces for attachnment to conductive pads on the boards with a

hi gh degree_ of accuracgﬁand grecision and wi tth mechani cal strength.

It is a stFPf FAFBRePABBRARYADF 3ME 3 MRIANDPATAINRAY RAX KW structure
oA ch 1 Vel baPoRheted Ok PLESISE MOSWIGIL D O SULLACE oML boar ds by
| nvention 59 gﬁgvgggsing and communicating with the first

passageway; and a lens received in the second passage-

way and having a first radiating surface located

outside the housing and an internal reflecting surface

located inside the housing above the light emitting

portion of the LED in position to reflect light from

the light emitting portion of the LED toward the

radiating surface.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is an exploded perspective view of a
surface mounted LED package according to the invention.

FIGURE 2 is a front view of the surface mounted
LED package shown in Figure 1.

'FIGURE 3 is a cross sectional view on the line
III-III in Figure 2.

FIGURE 4 is a perspective view of an array of
three surface mounted LED packages of the type shown in
Figure 1 mounted on the edge of a printed circuit
board.

FIGURE 5 is a perspective view of a single housing

containing a plurality of LEDs.



such a structure which | relatively conpact and inexpensive to

manuf act ur e. It is still a further object of the invention to
provi de such a structure which overconmes or aneliorates the drawbacks of
the prior art discussed above. -7- SUMVARY OF THE | NVENTI ON

Wth the foregoing in mnd, a surface nounted LED package according to the
I nvention conprises an LED having a first surface, a second surface
opposite to the first surface, two electrical contacts on the first

surface, and a light emtting portion in the'second surface: a housing
nmounted on the EEééEEEEJEQﬁQ&;P-IOSQF ZHE, PRESENTLY| BREEERREDe| epi pedal
shape, a first passageway ext endMBPOIMENT, first surface of the housi ng

part way through the housing, the_ first assageway pei ng.sized, shaped,
and posi tioned t%)s?iﬁ%ﬁ%ﬂ?éﬁﬂéege5ghdPéﬁkggée?gfl?hégﬁﬁb ¢fich that the
l1ght em tthng, PAIT O Ofr ! RRr52i2ad SH' £26°153¢§5nblkng 14, and

a lens 16.

The LED 12 may be of any conventional kind -- for
instance, the kind sold under the designation BR1102W
by Stanley. All that is important for present purposes
is that it has a first surface 18, a second surface 20
opposite to the fifst surface 18, two eiectrical
contacts 22 on the first surface 18, and a light
emitting portion 24 in the second surface 20.

The housing 14 is mounted on the LED 12 by any
appropriate means, such as by press fitting, by
ultrasonic welding, or by gluing. The housing 14 has a
generally rectangular parallelepipedal shape, thereby
being well adapted for precise positioning on a circuit
board by the use of automated positioning equipment. A
first passageway 26 extends from a first surface 28 of
the housing 14 part way through the housing 14. As
best seen in Figure 3, the first passageway 26 is
sized, shaped, and positioned to receive the second
surface 20 of the LED 12 such that the light emitting
portion 24 of the second surface 20 faces into the
first passageway 26. A second passageway 30 extends
from a second surface 32 of the housing 14 to a third
surface 34 of the housing'l4 and communicates with the

first passageway 26.



the first passageway, and a second passageway extending froma second
surface of the housing to a third surface of the housing and comuni cati ng
with the first passageway; and a |lens received in the second passage- way
and having a first radiating surface-8rcated outside the housing and an
internal reflecting surface |ocated inside the housing above the |ight
emtting portion of the LED in position to reflect light from the |ight
emtting portion of the LED toward the radiating surface.

BRI EF DESCRI PTI ON QF THE DRAW NGS E 1.is an expl oded perspective

view of a surfa® BERhiIRELED 6&&%&§e3acééﬂdﬁﬁ§5t&5tﬁé Fﬁ?éh??én
FI GURE 2 |s a front view of the surf t ed package shown in
Fi gure 1. th?ﬂ?ﬁﬁ@?é??%?%fﬂﬁ%@?é §60t| Psvﬁeﬁﬂ'ﬁ LR8BS ine 111-111 in
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edge of a pééfﬁé%kfﬂﬁ‘%ﬂ?face located 38 above the light emitting

portion 24 of the LED 12, and an internal reflecting

surface 40 located inside the housing 14 in position to

reflect light from the light collecting surface 38

toward the radiating surface 36.

The light collecting surface 38 can be flat,
concave to maximize light entry, or convex to focus
light in conjunction with the internal reflecting
surface 40 and the radiating surface 36. Other
variations of the light collecting surface 38 and the
internal reflecting surface 40 (such as stepped
reflectors, fresnel surfaces, conic sections, or
polynomial surfaces) are possible.

Additionally, the lens 16 is not limited to a
generally round shape with a dome-shaped radiating
surface 36. Lens barrel shapes following square,
rectangular, or other polygons can be accommodated.
Similarly, the radiating surface 36 can be designed as
flat, fresnel, jewelled, or in other configurations
depending on specific needs.

The lens 16 can be press fit or glued into the
second passageway 30. Alternatively, and as

illustrated in Figure 3, the lens 16 can be held in



board. FI GURE 5 ipka perspective view of a si4gle housing containing
a plurality of LEDs. £ -7- DETAI LED

DESCRI PTI ON OF THE PRESENTLY PREFERRED EMBODI MENT

A surface nounted LED package 10 is shown in Figures 1-3. It conprises an
LED 12, a housing 14, and a |lens 16. The LED 12 may be of any
conventional kind -- for instance, the kind sold under the designation

BR1102W by Stanley. Al that is inportant for present purposes is that it
has a first surface 18, a second surface 20 --opposite to the first surface
18, two el e@hadedly adikanges 422 sendwhehédr betweehasewadl d#deof |ight
emtting portion 24 in the second surface 20. The housing 14 is
mount ed on thee it Passagerayappr apdi at steppad, ssufacas4byoprieke fitting,
by ultrasonic welding, or by gluing. The housing 14 has a
LED 12. Lens retention can also be accomplished by a
mass of plastic material 48 filling the portion of the
second passageway 30 not filled by the lens 16.
Preferably the mass of plastic material 48 is composed
of an opaque reflecting material that supplements the
function of the internal, reflecting surface 40.
As best seen in Figure 3, the first passageway 26
and the second passageway 30 are preferably
perpendicular to each other, and the internal
reflecting surface 40 is preferably disposed at 45° to
both the first passageway 26 and the second passageway
30, |
As best seen in Figure 1, the housing 14
preferably has a slot 50 in its second (or front)
surface 32 extending from its second surface 32 to its
third (or rear) surface 34. As best seen in Figure 2,
the first passageway 26 preferably communicates with
the slot 50, and the slot 50 is preferably located at
the center of the sides of the second surface 32 and
the rear surface 34 joining the first surface 28.
Figure 4 illustrates an array of three surface
mounted LED packages 10 according to the invention

mounted on a printed circuit board 44 near one of its

edges.



general ly rectangul ar pafall el epi pedal shape, thergby being well adapted
for precise positioning on a circuit board by the'use of autonated
positioning equipment. A first passageway 26 extends froma first surface
28 of the housing 14 part way througle-t he housing 14. As best seen in
Figure 3, the first passageway 26 is sized, shaped, and positioned to
receive the second surface 20 of the LED 12 such that the light emtting
portion 24 of the second surface 20 faces into the first passageway 26. A
second passageway 30 extends from a second surface 32 of the housing 14 to
athird surfacdigyrer 5 Hdlnstsangsia shagtenhewstdged4with the first
passageway 26. . oL - 8- As best seen
in Figure Fontgdnidgs a1gulsipddeitgdof i MER el 3crRdaspRRLeM@ARAL 30. It has a
radi ating surface 36 | ocated outside the hous'ngL14, a light_ col | ecting
surface | oCREES38 HBICKATE FPERRIRHIY tPytiPLe 'LEDs collécting

into a single radiating surface is also possible.
Obviously, numerous modifications and variations
of the present invention are possible in light of the
above teachings. It is therefore to be understood
that, within the scope of the appended claims, the
invention may be practiced otherwise than as

specifically described herein.



portion 24 of the LED 127 .and an internal reflecting surface 40 |ocated

i nsi de the housi 4 J sitionto reflect light fromthe |ight
col | ecting m&mgl "‘l‘JHmrd the radiating surface 36.- The |i ght
.col lecting d «ve flat, ebheave to maxim ze light entry, or

convex to focus light in conjunction with the internal reflecting surface
40 and the radiating surface 36. Oher variations of the light collecting
surface 38 and the internal reflecting surface 40 (such as stepped
reflectors, fresnel surfaces, coni c sectlons : pol%nonral surfaces) are
possi bl e. GLA 1A ANDL DESGR, BE SEEHREPQBY general |y
round shapeEiRERS 2 B85t 384 36. Lens barrel shapes
fol |l ow ng squar recta ul ar, or other oI ons can be_ accomobdat ed.
Sinilarly, the ﬁﬁdl 5@@“§@dc&Fnbgaﬁégﬁﬁnﬁﬂmaslsﬁpaf fresnel,
jewelled, or in other urations depending on specific needs. The
| ens 16 can be p(rae)ssaﬂ (li‘ri%’r%@ &% %into the second passageway 30.

Al ternatively, and as )'llu%ﬂz%%e%urQacbgure 3, the lens 16 can be held in

(ii) a second surface opposite to said first
surface;

(iii) two electrical contacts on said first
surface; and

(iv) a light emitting portion in said second
surface;

(b} a housing mounted on said LED, said housing
having:

(1) a generally rectangular parallelepipedal
shape;

(ii) a first passageway extending from a
first surface of said housing part way through
said housing, said first passageway being sized,
shaped, and positioned to receive said second
surface of said LED such that said light emitting
portion of said second surface faces into said
first passageway; and

(iii) a second passageway extending from a
second surface of said housing to a third surface
of said housing and communicating wizh said first

passageway; and



-9- -Mpkaeewby“a“fféﬁﬁﬁ”42 sandwi ched between a wall 44 of the first

passage Imuﬂ“ﬂlmﬂﬂﬁ d surface 46 of the LED 12. Lens retention can
al so bemgﬂ

mass of plastic material 48 filling the portion
of the setond pasfagéway 30 not filledRby the lens 16. Preferably the
mass of plastic material 48 is conposed of an opaque reflecting materi al
that supplenents the function of the internal. reflecting surface 40.
As best seen in Figure 3, the first passageway 26 and the second
passageway 30 are preferably perpendicul ar to each other, and the internal
reflecting surfad€)403 deppeFerahr9ddiapsasd secamf P2§S29ewabth the first
passageway 26_%ni t he second passageway 30. As best seen in Figure
1, the housiSf¢d14enS BR¥LA8Fy has a slot 50 in its second (or front)
surface 32 extending fromits ecgnd surfgce 3% to its thigd (or, rear)
surface 34. As best sddh | EP§afsisg surface Iocated outside said
housing and
(ii) an internal reflecting surface located
inside said housing above said light emitting
portion of said LED in position to reflect light
from said light emitting portion of said LED
toward said radiating surface.
2. A surface mounted LED package as recited in
Claim 1 and further comprising an opaque reflecting
material located in said second passageway adjacent
said internal reflecting surface.
3. A surface mounted LED package as recited in
Claim 1 wherein:
(a) said first passageway and said second
passageway are perpendicular to each other and
{(b) said internal reflecting surface of said lens
is disposed at 45° to both said first passageway and
said second passageway.
4. A surface mounted LED package wherein:
€ -
(a) said housing has a slot in its £%on¥ surface
extending from its second surface to its third surface
and - .

(b) said first passageway communicates with said

slot.



the first ad _ﬂww_—éferably connunicateS\Mgﬂ1 t he sl ot
ﬂiliﬂ“ﬂﬁmﬂ W ted at 'the center of the sides of t

sl ot 50 ii
surface 3
Figure 4 i

light of th

within the
otherw se t

e rear *surface 34 joining the first surface

50, and the
he second
28.

lustrates an array of thred3surface nounted LED packages 10
according to the invention nounted on a printed circuit board
of its edges. - 10-

illustrates a single housing 54 containing a multiplicity of
suppl emental opgics. A package containing nultiple LEDs co]lecting into a
si ngl e radiating sur*a%‘épqa%ceal “ﬁ&ii%%?ac"ag%iﬁ FeQiFedydifer ous
nodi ficatio and,variations, of .the present invention ar ossible in
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ﬁg%pggSLSth saﬁgde%%%%n(al %inr?’tﬁihred siuanE%%teisor}omn%e
said first surface.

6. A surface mounted LED package as recited in
Claim 1 wherein said first passageway gquides and
reflects light from said LED to a light collecting
surface of said lens.

7. A surface mounted LED package as recited in
Claim 6 wherein said second passageway has a cross
section sized and shaped to accept said lens.

8. A surface mounted LED package as recited in
Claim 1 wherein said second passageway has a cross

section sized and shaped to accept said lens.

44 near one
Figure 5
LEDs 12 and

t hat ,
practiced



specifically described :herein. -11- | S.CLAI MED AS NEW AND

DESt RED' TO BE SECURED BY LETTERS PATENT OF THE UNI'TED;STATES I S: 1. A
surface nounted LED package conpri sing: (a) an LED havi ng:

(i) a first surface; (ii) a second surface opposite to said
first surface; (tii) two electrical contacts on said first
surface; and (iv) alight emtting portion in said second
surface; (b) a housing d on ﬂhid\LED, sai d housi ng having:

i peldal shape; (ii) a

(i) a generally rectangular p )
first] surface of said housing part

first passageway extending
way t hrough 30
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sai d housing, said flrsf passageway bei ng sized, ¢ shaped, and

positioned to receive said second surface of said LED such that said

light emtting portion of said second surface faces into said

first passageway; and (1i4)4-a second passageway extending from a
second surface of said housing to a third surface of said housing and

comuni cating with said first passageway; and -12- ' (c)
a lens received in said second passageway, said |ens having:

(i) a radiating surface | ocated outside said™ housi ng and

(ii) an internal refIectiiEﬁgﬂﬁ93u9§J2§§n2£§929§§§§nside sai d housi ng above
said light emtting lon_of said LED in position to reflect |ight

fromsaid |ight ?ﬁﬁt%qqﬁjcﬁoPPPBHeﬁfLEHlBaEEBQQ disclosed herein

includes an LED having a first surface, a second
surface opposite to the first surface, two electrical
contacts on the first surface, and a light emitting
portion in the second surface; a housing mounted on the
LED and having a generally rectangular parallelepipedal
‘shape, a first passageway extendiﬁg from a first
surface of the housing part way through the housing,
the first passageway being sized, shaped, and
positicned to receive the second surface of the LED
such that the light emitting portion of the second
surface faces into the first passageway, and a second
passageway extending from a second surface of the
housing to a third surface of the housing and
communicating with the first passageway; and a lens
received in the second passageway and having a first
radiating surface located ocutside the housing and an
internal reflecting surface located inside the housing
above the light emitting portion of the LED in position
to reflect light from the light emitting portion of the

LED toward the radiating surface.
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towardssai d radi ati ng surface. 2. A'surface nmounted LED package as
regited in. Claim1l and further conprising an opaque reflecting nmaterial
tocated in said second passageway adjacent sai.d internal reflecting
surf ace. 3. A'surface nmounted LED package agup8¢it8€el BheStaim1l

wher ei n: a(@sspig iqu; passageway and sald( cong aséagé y are
per pendi cul ar (b) said in surface

of said lens is dlsposed at 4Q£ernh}to bot h said first passagemay and
sai d second passageway. UNTED, LED RACKAGED package wherein:
(a) said housing has a slot inits [err] surface extending fromits

second surface to jts third surface_ and (b) said first passageway
conmuni cates with t%_cpu dpe mounted LED package dlsclosed hereliqg.

includes an LED having a first surface, a second
surface opposite to the first surface, two electrical
contacts on the first surface, and a light emitting
portion in the second surface; a housing mounted on the
LED and having a generally rectangular parallelepipedal
shape, a first passageway extending from a first
surface of the housing part way through the housing,
the first passageway being sized, shaped, and
positioned to receive the second surface of tha LED
N

such that the light emitting portion of the second
surface faces into the first passageway, and a second
passageway extending from a second surface of the
housing to a third surface of the houaing and
communicating with the first passageway; and a lens
received in the secondléaséageway and having a firsﬁ
radiating surface located outside the housing and an

, internal reflecting surface located inside the housing
above the light emitting portion of the LED in position
to reflect light from the light emitting portion of the

LED toward the radiating surface.
Eigure 1
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5. A surface nounted LED package as recited in Caim4 wherein said slot
is |bcated at the center -of the edges of said second and third surfaces
joining said first surface. 6. A surface nounted LED package as
recited in Caim1l wherein said first passageway gui des and reflects
light fromsaid LED to a light collectin surface of said |ens. 7. A
surface nounted LED package as recited i aim6 wherein said second
passageway has a cross section sized anq shaped to

aubsfiitutie) Shaet
8. A surface nmounted LED pack tdd -y O ai k2L \getiekier df3fF)second

passageway has a cross secti re” shaped to accept said | ens.
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