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MANUFACTURING OF THE SAME (57) ABSTRACT 

(76) Inventor? Chang Hsiu Hen, Hsinchu The present invention discloses a structure of package 
socket and package legs for three-primary-color LED and 

Correspondence Address: the manufacturing method of this structure. One of the leg 
glgullgR‘ zcloggman forms a die bonding seat and a common negative bonding 

_ 0X _ pad, the other three legs form positive bonding pads. Said 
Perkms Cole LLP negative and positive bonding pads are arranged in the four 
Menlo Park’ CA 95026'2168 (Us) corners of a square, With tWo legs stretch to the right, the 

_ other tWo legs stretch to the left. Then punch by a punch 
(21) Appl' NO" 10/117’867 machine With a tooling to form an array of the structures, or 

. _ by electrode plating or by etching to form the array. The four 
(22) Flled' Apr' 5’ 2002 legs are then bending 90° to one side near the bonding pads 
30 F - A l- t- P - -t D t such that it can stand alone. After die bond and Wire bond 

( ) orelgn pp lea Ion non y a a has performed, the LED is sealed by transparent epoxy 

Mar. 5 2002 (TW) ...................................... .. 091103997 molding and then Cut to Single Structures> or the Structure is 
’ cut to single structures before the LED is sealed by trans 

Publication Classi?cation parent epoxy. The other structure is by further bending the 
four legs near the end of the legs to satisfy surface mount 

(51) 1111.01? ..................................................... ..H01K 1/62 technology (SMT) 

55 57\ D 
f‘ T l 

l 

l 

o _ i 

5 .J 
C T ‘U- _______ _— _Rt 3 

c “(T ______ u 53} 6 3G ‘I 'c’ 
I l 
i T- i 

O 1 AC) a O 
1 ELL; 1 

__ _ _V _______ __ _l _______ __ I_____ _________ ___ _____ 

C U I 1! ‘o C, 

is [:i 
o 1 i 0 

h3g9‘ 
C _____________ __JL _______ __l____ _________ __________ C’ 

‘ ~L~ : : P“ 

D’ D’ 



Patent Application Publication Sep. 11, 2003 Sheet 1 0f 5 US 2003/0168989 A1 

4 9 8 

1 3 
/ 

r A 2 

FIG. 1 (prior art) 

6 5 9 0.9mm 8 4 

——> 4- 0.5mm 

r 0.5111II1 
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PACKAGE SOCKET AND PACKAGE LEGS 
STRUCTURE FOR LED AND MANUFACTURING 

OF THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention related to LED packaging 
technology and more particularly, to a package socket and 
package legs structure and manufacturing method for three 
primary-color LED packaging. 

[0003] 2. Description of Relative Prior Art 

[0004] The conventional mono-color LED package struc 
ture has tWo package legs, tWo-color LED has three package 
legs, and three-primary-color (red, blue and green) LED 
may have three or four package legs. FIG. 1 shoWs the cross 
sectional vieW of the package structure of a mono-color 
LED With tWo package legs. One of the package leg form the 
negative bond pad 3 has a socket to form a die seat 2, LED 
die 1 is die bonded on the die seat 2, the other package legs 
form the positive bond pad 4, the positive and negative 
electrode of the die is then Wire bond to the positive and 
negative bond pad, respectively. Finally seal With transpar 
ent epoXy 8, Which also form a round-shape focus lens. FIG. 
2 shoWs the cross sectional vieW of a package structure of 
three-primary-color LED With four package legs 7. A com 
mon negative bond pad 3 has a socket to form a die seat 2, 
LED die 1 is die bonded on the die seat 2. The negative 
electrode of the die(the back side of the die) is then con 
nected directly to the common negative bond pad 3, The 
positive pads of the red, blue and green LED is Wire bonded 
to the red, blue and green positive R+5, B+4 and G+6, 
respectively. Finally seal With transparent epoXy 8, Which 
also form a round-shape focus lens, The top vieW is shoWn 
in FIG. 3, Wherein the die seat 2 is rectangular shape, the 
red, blue and green LED dice are arranged in perpendicular 
to the Width of the package to decrease the Width of the 
package. Again refer to FIG. 2, the four package legs is 
stretched from the seal for plugging into the hole of a PC 
board (not shoWn). Refer to FIG. 4, the manufacturing of 
this traditional three or four package legs structure is made 
by using a tooling and a punch machine to punch through a 
metal plate from the direction of the arroW A in FIG. 3 to 
form the negative bond pad 3,in the center, a socket form the 
die seat 2. Then punch from a direction perpendicular to the 
plane of the metal plate to form the package legs 4,5,6 and 
the small tie bar and large tie bar 57,55, as shoWn in FIG. 
4. The structure is then cut to single structures 12 along lines 
10-10‘ and 11-11‘ for die bond and Wire bond. The Width of 
every leg is at least 0.5 mm, the Width of the negative or 
positive bond pad is 0.5 mm+0.2 mm+0.2 mm=0.9 mm, and 
the space betWeen bond pads is at least 0.5 mm, so the space 
betWeen tWo legs is not smaller than 0.5+2(0.9/2)+0.1=1.5 
mm, Where 0.1 mm is the tolerance. Four legs need 4><1.5=6 
mm, Which make the structure too Wide and the epoXy seal 
is ellipsoid, as shoWn in FIG. 3. For smaller package, the 
space must be deceased so that the tooling is difficult to 
produce, and manufacturing is also difficult. The focus of the 
ellipsoid is not good enough. Also the Width and space of the 
legs affect the drilling and plating of the hole on the pc 
board. The red, blue and green LED dice must be piled up 
perpendicular to the Width of the package to reduce the total 
Width, Also if We Watch from the blue light side, the green 
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light may not be seen, it is also true if We Watch from the 
green light side. Recently a proposal put the three primary 
color-LEDs in overlap cascaded. This cascaded structure is 
described in the US. Pat. No. 10/001,419 to Chang Hsiu 
Hen, names “Package Structure of Full Color LED Form by 
Overlap Cascaded Die Bound”. The structure is shoWn in 
FIG. 8, Wherein the red LED is on the bottom, Which is 
made by epitaXy a pn junction on the opaque GaAs substrate 
71, under the substrate 71 is the negative electrode of the red 
LED, the positive electrode 72 of the red LED is a re?ective 
metal layer. The negative and positive electrode of the blue 
LED is the re?ective metal layer 73 and 74 on the n-type and 
p-type semiconductor, the green LED is the same as the blue 
LED. The conductive layer of the LEDs is a transparent 
metal oXide (ITO, Indium Tin Oxide) so that the three 
color-lights can be emitted after miXed. HoWever, This LED 
die can not use the traditional three-leg package structure. 
Using four-leg package structure Will increase the Width of 
the package, if decrease the Width by decreasing the Width 
and space betWeen package legs Will make the hole drilling 
on the PC board more difficult, and smaller hole diameter 
Will make electrode plating not uniform. 

SUMMARY OF THE INVENTION 

[0005] The object of the present invention is to provide an 
LED packaging socket and package legs structure Which can 
decease the Width of the package such that less PC board 
area is needed, hole drilling of the pc board is more easily 
and plating in the hole is more uniform, Which gives a better 
contact, these make the manufacturing of LED array more 
easily. 
[0006] Another object of the present invention is to pro 
vide an overlap cascaded packaging structure of a full color 
semiconductor LED With re?ected metal layer to enhance 
the intensity of light. 

[0007] Another object of the present invention is to pro 
vide an LED package socket and package legs structure that 
the LED package is round shape, the round-shape parabola 
side-Wall of the socket re?ect and focus the light then emit 
forWard to increase the intensity, the surface of the trans 
parent epoXy seal also form round-shape focus lens Which 
Will give better focus and imaging effect. 

[0008] The other object of the present invention is to 
provide an LED package socket and package legs structure, 
Which can be used in an multi-color overlap cascaded LED 
packaging, the length of the bonding Wire can be decreased, 
so that reliability can be increased and Wire resistant can be 
reduced. 

[0009] The other object of the present invention is to 
provide a manufacturing method of LED package socket and 
package legs structure, Wherein the four package legs can be 
stand along on the corner of a square and surface mount is 
possible, assembling is more easily and need not to drill 
holes in the PC board. 

[0010] The other object of the present invention is to 
provide a manufacturing method of LED package socket and 
package legs structure, so that punching is operated in the 
same direction to decrease the difficulty of punch operation. 

[0011] In order to achieve the above objects, the three 
primary-color LED package structure With four package legs 
and a socket of the present invention is an LED package 
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socket and package legs structure, includes: a socket, 
Wherein the socket With round-shape parabola surface side 
Wall. Which is to be the die bonding seat for bonding the die 
on the bottom of the socket, around the socket is the 
common negative bonding pad, and extends to the right to 
be a ?rst package leg; a ?rst LED positive bonding pad 
extends to the right to be a second package leg and parallel 
to the ?rst package leg; a second LED positive bonding pad 
extends to the left and oppose to the ?rst package leg in a 
line, to be a third package leg; a third LED positive bonding 
pad extends to the left, parallel to the third package leg and 
oppose to the second package leg in a line, to be a fourth 
package leg; said common negative bonding pad and the 
other three positive bonding pads seat on the four corners of 
a square; multiple small tie bars and large tie bars on the end 
of the package legs connect the package legs together so that 
it is convenience to handle; The large tie bars has transpor 
tation gear hole for automation transport, the tie bar Will cut 
aWay after packaging; said die bonding seat on the socket 
has round-shaped parabola side-Wall, the rim of the socket 
stretches to the space Within the square except the three 
positive bounding pad for heat dissipation, said positive 
bounding pads are square or round-shape. 

[0012] The manufacturing method of the three-primary 
color overlap cascaded LED package includes the folloWing 
steps: (a) ?rst step, forming a tooling structure, comprising: 
a socket With round-shape parabola surface side-Wall, to be 
a die bonding seat, around the socket is the common 
negative bonding pad, and extends to the right to be a ?rst 
package leg; a ?rst LED positive bonding pad extends to the 
right to be a second package leg and parallel to the ?rst 
package leg; a second LED positive bonding pad extends to 
the left and oppose to the ?rst package leg in a line, to be a 
third package leg; a third LED positive bonding pad extends 
to the left, parallel to the third package leg and oppose to the 
second package leg in a line, to be a fourth package leg; said 
common negative bonding pad and the other three positive 
bonding pads seat on the four corners of a square; multiple 
small tie bars and large tie bars on the end of the package 
legs connect the package legs together; The large tie bars has 
transportation gear holes for automatic transport, said die 
bonding seat on the socket has round-shaped parabola 
side-Wall, the rim of the socket stretches to the space Within 
the square except the three positive bounding pad, said 
positive bounding pads are square or round-shape; (b) 
second step, a metal plate is punched by using said tooling 
and a punch machine to form said common negative bond 
ing pad and package legs; (c) third step, the common 
negative bonding pad is punched by using another tooling to 
form a socket With round-shape parabola surface side-Wall 
to be the die bonding seat; (d) fourth step, the four package 
legs is bended from the edge of the bonding pads doWnWard 
90° so that the die bonding seat is upWard and the legs are 
doWnWard; (e) ?fth step, the three-primary-color overlap 

cascaded LED die is die-bonded on the die bonding seat; sixth step, the negative and positive pad of the die is Wire 

bonded to the common negative and the positive bonding 
pads respectively; (g) seventh step, cut the structure to single 
structures; (h) eighth step, seal the package With transparent 
epoxy molding; ninth step, cut aWay the small an large tie 
bars. HoWever, the seventh step may be done after the eighth 
step is completed, and the ?rst and second steps can be 
formed by etching or plating method. The present invention 
can be used in surface mount technology by bending the end 
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of the four legs inWard or outWard after transparent epoxy 
molding, so that the PC board need not via hole drilling and 
plating, the packaging process steps is then simpli?ed. 

BRIEF DESCRIPTION OF THE DRAWING 

[0013] FIG. 1 (prior art) shoWs the cross section of a 
mono-color LED With tWo package legs. 

[0014] FIG. 2 (prior art) shoWs the cross section of a 
three-primary-color White light LED package structure. 

[0015] FIG. 3 (prior art) shoWs the top vieW of a three 
primary-color White light LED package structure. 

[0016] FIG. 4 (prior art) is a top vieW of an LED package 
structure With four legs and a socket punched by a metal 
tooling and punch machine on a metal plate. 

[0017] FIG. 5 is a top vieW of an LED package structure 
With four legs and a socket punched by a metal tooling and 
punch machine on a metal plate of the present invention. 

[0018] FIG. 6 is a perspective vieW of an LED package 
structure With four package legs and a socket after separated 
and bended the four led by 90 °. 

[0019] FIG. 7 shoWs the cross section vieW of socket has 
round-shape parabola side-Wall and a die bounding seat. 

[0020] FIG. 8 is a draWing shoWing an enlarged vieW of 
a three-primary-color overlap cascaded LED structure. 

[0021] FIG. 9 is a perspective vieW of an LED package 
structure With four package legs and a socket after die bond 
and Wire bond of the LED chip. 

[0022] FIG. 10 (a) and (b) is a perspective vieW of an LED 
package structure With four package legs and a socket used 
in surface mound technology (a) With the end of the four legs 
bending inside; (b) bending outside. 

DETAIL DESCRIPTION OF THE PRESENT 
INVENTION 

[0023] Referred embodiments of the present invention 
Will be explained With refer to the accompanying draWings, 
The socket and package legs of the package structure and the 
manufacturing method uses four legs as an example, but it 
is not limited to four legs, more legs may be used. 

[0024] FIG. 5 is a top vieW of an LED package structure 
With four legs and a socket punched by a metal tooling and 
punch machine on a metal plate of the present invention. The 
end of the ?rst package leg 51 formed a socket and a 
common negative bonding pad 3, Wherein a socket form the 
die bonding seat 2 for die bonding of the three-primary 
overlay-cascaded LED, the die bonding seat 2 is a socket 
With round-shape parabola surface side-Wall Which re?ect 
and focus the light then emit forWard to increase the inten 
sity One end of the second, third and fourth package leg 
52,53 and 54 forms the blue, red and green LED positive 
bonding pad 4,5 and 6; the ?rst and second package legs 51 
and 52 extend to one side, the third and fourth package legs 
51 and 52 extend to the other side. Four bonding-pads and 
legs form a set, many sets form an array, the array is 
connected the legs together by small tie bars 57 near the 
bonding-pads and by large tie bars 55 near the end of the legs 
for automatic manufacturing, the large tie bars has transpor 
tation gear holes 60 for automatic transport. The structure is 
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formed by punching a metal plate using a tooling, the 
bonding-pads and the legs is punched ?rst, then punch the 
socket With round-shape parabola surface side-Wall to form 
the die bonding seat 2, as shoWn in FIG. 5. The legs are then 
bending 90° along line D-D‘ after punched, as shoWn in 
FIG. 6. Then die-bond and Wire-bond are processed auto 
matically. The packages are then cut along line C-C‘ , as 
shoWn in FIG. 9. Then seal With transparent epoxy (not 
shoWn) and cut aWay the small tie bars 57 and large tie bars 
55. Since each side of the package has only tWo legs, it has 
enough space, for eXample, the Width of each package leg is 
0.5 mm, and the space betWeen tWo legs has enough space 
and need not limited to 0.5 mm as the convention packages. 
The minimum area of the four legs is then (0.5 mm+0.5 
mm)2=1 mm2 or larger. Because the bonding pads are on the 
four corners of the die, bonding Wire can be shorter to 
increase reliability. Also by increase the Width and space of 
the legs, hole drilling is more easy and plating into the hole 
is more uniform and forms better contacts, so that increase 
the yield of PC board and its reliability. Because the four 
legs seat on the four corners of a square, the LED package 
can stand alone and is more easy to Work on a PC board. This 
is one of the advantages of the present invention. 

[0025] According to the second embodiment of the present 
invention, after punched a metal plate and form the structure 
as shoWn in FIG. 5, die-bond and Wire-bond are performed 
?rst and then bend the legs 90° along line D-D‘ , then 
completed sealing With transparent epoXy (not shoWn) and 
cut aWay the small tie bars 57 and large tie bars 55, so 
automatic manufacturing can be used for mass production. 
This is one of the advantages of the present invention. 

[0026] According to the third embodiment of the present 
invention, as shoWn in FIG. 10, after completed sealing With 
transparent epoXy 8 and cut aWay the small tie bars 57 and 
large tie bars 55, by bending the end of the four legs inWard 
or outWard so that the package can be used in surface mount 
technology on a PC board, the PC board need not drilling 
holes and plating in the holes to eliminate packaging steps, 
and is more easy to make LED array on a PC board. This is 
one of the advantages of the present invention. 

[0027] The embodiments mentioned above are only 
eXamples for eXplaining the present invention. Any similar 
products modi?ed according to this disclosure such as using 
three or more package legs, or by using etching or plating 
method instead of punching, should be regarded Within the 
scope of the present invention. 

What is claimed is: 
1. A three-primary-color LED package structure, With 

four package legs and a socket is an LED package socket 
and package leg structure, comprising: 

a socket, Wherein the socket With round-shape parabola 
surface side Wall, to be the die bonding seat, around the 
socket is the common negative bonding pad, and 
eXtends to the right to be a ?rst package leg; 

a ?rst LED positive bonding pad eXtends to the right to be 
a second package leg and parallel to the ?rst package 
16g; 

a second LED positive bonding pad eXtends to the left and 
oppose to the ?rst package leg in a line, to be a third 
package leg; 
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a third LED positive bonding pad eXtends to the left, 
parallel to the third package leg and oppose to the 
second package leg in a line, to be a fourth package leg; 

the common negative bonding pad and other three posi 
tive bonding pads seat on the four corners of a square; 

plurality of small tie bar near the bonding pads and large 
tie bar on the end of the package legs connect the 
package legs together, the large tie bars has transpor 
tation gear holes; 

2. The three-primary-color LED package structure 
according to claim 1, Wherein the rim of the socket stretches 
to the space Within the square eXcept the three positive 
bounding pads, 

3. The three-primary-color LED package structure 
according to claim 1, Wherein the positive bounding pads are 
square-shape;. 

4. The three-primary-color LED package structure 
according to claim 1, Wherein the positive bounding pads are 
round-shape; 

5. A manufacturing method of three-primary-color over 
lap cascaded LED package, includes the folloWing steps: 

(a) ?rst step, forming a tooling structure, comprising: 

a socket With round-shape parabola surface side-Wall, 
to be a die bonding seat, around the socket is the 
common negative bonding pad, and eXtends to the 
right to be a ?rst package leg; 

a ?rst LED positive bonding pad eXtends to the right to 
be a second package leg and parallel to the ?rst 
package leg; 

a second LED positive bonding pad eXtends to the left 
and oppose to the ?rst package leg in a line, to be a 
third package leg; 

a third LED positive bonding pad extends to the left, 
parallel to the third package leg and oppose to the 
second package leg in a line, to be a fourth package 
leg; 

the common negative bonding pad and the other three 
positive bonding pads seat on the four corners of a 
square; plurality of small tie bar near the bonding 
pads and large tie bar on the end of the package legs 
connect the package legs together; said large tie bars 
has transportation gear holes; 

plurality of said structures connected by small and large 
tie bars in a roW; 

(b) second step, a metal plate is punched by using said 
tooling and a punch machine to form said common 
negative bonding pad and package legs; 

(c) third step, the common negative bonding pad is 
punched by using another tooling to form a socket With 
round-shape parabola surface side-Wall to be the die 
bonding seat; 

(d) fourth step, the four package legs is bended from the 
edge of the bonding pads doWnWard 90° so that the die 
bonding seat is upWard and the legs are doWnWard; 

e) ?fth step, the three-primary=color overlap cascaded 
LED die is die-bonded on the die bonding seat; 
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(f) sixth step, the negative and positive pad of the die is 
Wire bonded to the common negative and the positive 
bonding pad respectively; 

(g) seventh step, cut the structure to single structures; 

(h) eighth step, seal the package With transparent epoxy 
molding; 

(i) ninth step, cut aWay the small an large tie bars. 
6. The manufacturing method according to claim 1, 

Wherein the seventh step is done after the eighth step is 
completed, 
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7. The manufacturing method according to claim 1, 
Wherein the ?rst step is form by etching method 

8. The manufacturing method according to claim 1, 
Wherein the ?rst step is form by plating method 

9. The manufacturing method according to claim 1, 
Wherein the end of the four legs is bended inWard after 
transparent epoxy rnolding for surface mount package. 

10. The manufacturing method according to claim 1, 
Wherein the end of the four legs is bended outWard after 
transparent epoxy rnolding for surface mount package. 

* * * * * 


