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LED BULB 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. Ser. No. 
13/010,746 filed Jan. 20, 2011, which application claims the 
benefit of foreign priority of TW 099135907 filed Oct. 21, 
2010. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to light emitting diode 
(LED) bulbs, and more particularly, to an LED bulb having a 
heat dissipating structure disposed therein. 
0004 2. Description of Related Art 
0005 Since LEDs have advantages of long lifetime, low 
power consumption and short response time and do not have 
idling time, the application of the LEDs is increasingly 
expanded. Particularly, white LEDs are being widely adopted 
in lighting applications, and conventional halogen or incan 
descent bulbs are being replaced by the LEDs so as to meet the 
energy saving and carbon reducing trend. 
0006 FIG. 1 is a perspective view of an LED bulb dis 
closed by Taiwan Utility Model Patent No. M389826. Refer 
ring to FIG. 1, the LED bulb 1 comprises a light-transmittable 
cover 11 with a globe shape, a base 12, and an electrical 
contact 13. A plurality of light Source circuit components, 
such as LEDs, a circuit board and a transformer (not shown), 
is disposed inside the base 12 and the cover 11. A heat dissi 
pating structure comprising a plurality offins 120 each having 
a plurality of heat dissipating holes 121 is disposed around the 
periphery of the base 12 such that heat generated by the light 
Source circuit components can be dissipated to the outside 
through the fins 120. The heat dissipating effect can further be 
improved by convection through the heat dissipating holes 
121. 

0007. However, since heat is generated inside the bulb 
while the heat dissipating structure of the bulb is disposed 
around the periphery of the base 12 and thermal convection 
through the heat dissipating holes 121 only reaches the Sur 
face of the base 12, the heat cannot be effectively and rapidly 
dissipated by the heat dissipating structure, thus resulting in 
high temperature of the bulb. Further, the high temperature of 
the bulb can adversely affect the light emitting efficiency of 
the LEDs, cause rapid deterioration of the circuit board, and 
shorten the lifetime of the bulb. 

0008. Therefore, it is imperative to provide an LED bulb 
with improved heat dissipating efficiency so as to increase the 
light emitting efficiency and lifetime of the LED bulb. 

SUMMARY OF THE INVENTION 

0009. Accordingly, the present invention provides an LED 
bulb, which comprises: a circuit board having a first Surface 
and a second Surface opposite to the first Surface; a plurality of 
LEDs disposed on the first surface of the circuit board; and a 
heat dissipating structure having a heat dissipating board, 
wherein the heat dissipating board has a third Surface and a 
fourth surface opposite to the third surface, the third surface is 
attached to the second surface of the circuit board, and a 
plurality of heat dissipating bumps is disposed on the fourth 
Surface and gradually decreases in length from the center 
toward the periphery of the fourth surface. 

Feb. 28, 2013 

0010. In an embodiment of the present invention, the LED 
bulb can further comprise a housing disposed around the 
circuit board and the heat dissipating structure and having a 
plurality of openings disposed therein and positioned around 
the heat dissipating bumps. 
0011. In an embodiment of the present invention, the hous 
ing can have a heat dissipating space formed near the LEDs 
that generate heat, the heat dissipating structure being dis 
posed in the heat dissipating space. 
0012. In an embodiment of the present invention, the 
fourth Surface of the heat dissipating board can have a pro 
truding portion with a height gradually decreasing from the 
center toward the periphery of the fourth surface. 
0013. In an embodiment of the present invention, the heat 
dissipating structure can be made of metal. 
0014. In an embodiment of the present invention, the heat 
dissipating structure can be formed by die casting. 
0015. In an embodiment of the present invention, the heat 
dissipating bumps can have a triangular pyramid shape, a 
square pyramid shape, a polygonal pyramid shape, a triangu 
lar tapered column shape, a square tapered column shape, a 
polygonal tapered column shape, a round column shape, a 
square column shape or a polygonal column shape. 
0016. In an embodiment of the present invention, the LED 
bulb can further comprise a nano-scaled radiation coating 
disposed on the heat dissipating bumps. 
0017. According to the present invention, the heat dissi 
pating bumps that gradually decrease in length from the cen 
ter toward the periphery of the fourth surface facilitate rapid 
dissipation of hot air in the center and the openings disposed 
around the heat dissipating structure also help to dissipate 
heat, thereby maintaining the LED bulb at a normal tempera 
ture so as to increase the light emitting efficiency and lifetime 
of the LED bulb. 

BRIEF DESCRIPTION OF DRAWINGS 

(0018 FIG. 1 (PRIOR ART) is perspective view of a con 
ventional LED bulb: 
(0019 FIGS. 2A and 2B are an exploded view and an 
assembly view, respectively, of an LED bulb according to the 
present invention; 
0020 FIG. 3 is a side view showing an embodiment of a 
heat dissipating structure of the LED bulb according to the 
present invention; and 
0021 FIG. 4 is a side view showing another embodiment 
of the heat dissipating structure of the LED bulb according to 
the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0022. The following embodiments are provided to illus 
trate the present invention. Those skilled in the art will readily 
understand other advantages and functions of the present 
invention in accordance with the contents disclosed in this 
specification. 
0023 FIGS. 2A and 2B are an exploded view and an 
assembly view, respectively, of an LED bulb 2 according to 
the present invention. 
(0024. Referring to FIGS. 2A and 2B, the LED bulb 2 
comprises: a circuit board 21 having a first Surface 21a and a 
second surface 21b opposite to the first surface 21a, a plural 
ity of LEDs 22 disposed on the first surface 21 a. and a heat 
dissipating structure 23 comprising a heat dissipating board 
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231, wherein the heat dissipating board 231 has a third sur 
face 231a and a fourth surface 231b opposite to the third 
surface 231a, the third surface 231a of the heat dissipating 
board 231 is attached to the second surface 21b of the circuit 
board 21, and the fourth surface 231b of the heat dissipating 
board 231 has a plurality of heat dissipating bumps 232 dis 
posed thereon. Further, as shown in FIG. 3, which is a side 
view of the heat dissipating structure 23, the heat dissipating 
bumps 232 gradually decrease in length from the center 
toward the periphery of the fourth surface 231b. 
0025. In an embodiment of the present invention, the 
above-described heat dissipating structure 23 can be formed 
by die casting. 
0026. In an embodiment of the present invention, the 
above-described LED bulb further comprises a housing 24 
disposed around the circuit board 21 and the heat dissipating 
structure 23, and a plurality of openings 240 is disposed in the 
housing 24 and positioned around the heat dissipating bumps 
232. In particular, a heat dissipating space 28 is formed near 
the LEDs 22 that generate heat, and the heat dissipating 
structure 23 is received in the heat dissipating space 28. In an 
embodiment of the present invention, the heat dissipating 
structure 23 is preferably made of metal, and the third surface 
231a of the heat dissipating board 231 is attached to the 
second surface 21b of the circuitboard 21 preferably through 
a thermal paste so as to improve the heat conducting effi 
ciency. 
0027. Referring to FIG. 2A, the edges of the circuit board 
21 and the heat dissipating structure 23 engage with a groove 
241 inside the housing 24, and another groove 242 disposed 
on the outside of the housing 24 engages with the edge of a 
cover 25, thereby facilitating the assembly of the LED bulb 
and saving cost. The cover 25, a power driver 26 and an 
electrical contact 27 shown in FIGS. 2A and 2B can be pro 
vided as known in the prior art, and accordingly detailed 
description thereof is omitted herein. 
0028. According to the above-described structure, heat 
generated by the circuit board 21 and the LEDs 22 is con 
ducted to the heat dissipating bumps 232 of the heat dissipat 
ing structure 23. Since the heat dissipating bumps 232 located 
in the center of the heat dissipating structure 23 are longer 
than the heat dissipating bumps 232 located around the 
periphery of the heat dissipating structure 23, the heat dissi 
pating bumps 232 located in the center of the heat dissipating 
structure 23 have a larger heat dissipating area for effectively 
dissipating heat in the center of the circuit board 21, and the 
shorterheat dissipating bumps 232 located around the periph 
ery of the heat dissipating structure 23 will not block the flow 
of air in the center. As such, heat in the center can be rapidly 
dissipated by the heat dissipating bumps 232 through air 
convection. Furthermore, the openings 240 disposed in the 
housing 24 cause hot air to be rapidly dissipated out of the 
LED bulb 2 in all directions (360 degrees), thereby increasing 
the heat dissipating efficiency. 
0029 FIG. 4 shows another embodiment of the heat dis 
sipating structure according to the present invention. For pur 
pose of simplification, only the difference of the present 
embodiment from the previous embodiment of FIG. 3 is 
described herein. Referring to FIG. 4, the heat dissipating 
board 231' of the heat dissipating structure 23' has a protrud 
ing portion 2311 with a height gradually decreasing from the 
center toward the periphery of the fourth surface 231b' so as 
to increase the heat dissipating area. 
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0030. In the LED bulb of the present invention, the heat 
dissipating bumps 232 can have, but not limited to, a triangu 
lar pyramid shape, a square pyramid shape, a polygonal pyra 
mid shape, a triangular tapered column shape, a square 
tapered column shape, a polygonal tapered column shape, a 
round column shape, a square column shape or a polygonal 
column shape. 
0031. In addition, the present invention can comprise a 
nano-scaled radiation coating that is disposed on heat dissi 
pating bumps 232 through spray coating, for example, so as to 
further improve the heat dissipating efficiency. 
0032. Therefore, the housing of the LED bulb of the 
present invention has a heat dissipating space formed near the 
LEDs that generate heat for receiving aheat dissipating struc 
ture, wherein the heat dissipating structure comprises a heat 
dissipating board having one Surface attached to the circuit 
board having the LEDs and the other surface having a plural 
ity of heat dissipating bumps disposed thereon and gradually 
decreasing in length from the center toward the periphery of 
the heat dissipating board. The heat dissipating bumps that 
gradually decrease in length from the center toward the 
periphery of the heat dissipating board facilitate rapid dissi 
pation of hot air in the center and the openings disposed 
around the heat dissipating structure also help to dissipate 
heat. Further, the heat dissipating space, the heat dissipating 
bumps and the openings disposed in the housing facilitate 
thermal convection. As such, the overall heat dissipating 
effect is improved so as to maintain the LED bulb at a normal 
temperature, thereby increasing the light emitting efficiency 
and lifetime of the LED bulb. 
0033. The above-described descriptions of the detailed 
embodiments are intended to illustrate the preferred imple 
mentation according to the present invention but are not 
intended to limit the scope of the present invention. Accord 
ingly, all modifications and variations completed by those 
with ordinary skill in the art should fall within the scope of 
present invention defined by the appended claims. 

1. An LED bulb, comprising: 
a circuit board having a first Surface and a second surface 

opposite to the first Surface; 
a plurality of LEDs disposed on the first surface of the 

circuit board; and 
aheat dissipating structure having a heat dissipating board, 

wherein the heat dissipating board has a third Surface 
and a fourth surface opposite to the third surface, the 
third surface is attached to the second surface of the 
circuit board, and a plurality of heat dissipating bumps 
are disposed on the fourth surface; 

a cover engaged on top of a housing to form the closed LED 
bulb, wherein the cover has no opening on the top, 
wherein the LEDs are positioned upwards and covered 
by the cover; and 

said housing disposed around the circuitboard and the heat 
dissipating structure, wherein the housing has a plurality 
of openings positioned around the heat dissipating struc 
ture in Such a way as to draw the heat away from the 
LEDs on the circuit board through the heat dissipating 
structure and out of the heat dissipating space through 
the openings in the housing via air convection in all 
directions. 


