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LENS AND LED MODULE USING THE SAME

BACKGROUND
[0001] 1. Technical Field
[0002] The disclosure generally relates to lenses, and more

particularly to a lens having a light diverging protrusion and
an LED (light emitting diode) unit incorporating the lens.
[0003] 2. Description of Related Art

[0004] Nowadays LEDs (light emitting diodes) are applied
widely in various applications for illumination. The LED is a
highly pointed light source. Thus, light directly emitted from
the LED may form a small light spot. However, many occa-
sions require uniform illumination. The small light spot
directly produced from the LED cannot meet the uniform
illumination requirement.

[0005] What is needed, therefore, is a lens and an LED unit
using the lens which can address the limitations described.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Many aspects of the present embodiments can be
better understood with reference to the following drawings.
The components in the drawings are not necessarily drawn to
scale, the emphasis instead being placed upon clearly illus-
trating the principles of the present embodiments. Moreover,
in the drawings, like reference numerals designate corre-
sponding parts throughout the various views.

[0007] FIG. 1 shows an LED unit in accordance with an
embodiment of the present disclosure.

[0008] FIG. 2 shows a lens of the LED unit of FIG. 1.
[0009] FIG. 3 shows an inverted view of the lens of FIG. 2.
[0010] FIG. 4 shows a cross section of the lens of FIG. 2

taken along line IV-IV thereof.

DETAILED DESCRIPTION

[0011] Referring to FIG. 1, an LED (light emitting diode)
unit 100 in accordance with an embodiment of the present
disclosure is shown. The LED unit 100 includes an LED 20
and a lens 10 mounted above the LED 20.

[0012] Also referring to FIGS. 2-4, the lens 10 may be made
of transparent material such as glass, epoxy, silicone or the
like. The lens 10 includes a bottom face 13, a light incident
face 11 formed in the bottom face 13, a light emerging face 12
and a lateral face 14 connecting the bottom face 13 with the
light emerging face 12. The bottom face 13 is an annular face.
The bottom face 13 defines a cavity 15 in a central area
thereof. The cavity 15 has a diameter gradually decreasing
from the bottom face 13 towards the light emerging face 12.
An inner face of the lens 10 defining the cavity 15 forms the
light incident face 11 of the lens 10. An optical axis O of the
lens 10 extends through a center of the light incident face 11.
The cavity 15 is used to receive the LED 20 therein.

[0013] A light diverging protrusion 111 is formed on the
light incident face 11. The light diverging protrusion 111
protrudes from the light incident face 11 in a direction away
from the light emerging face 12. In this embodiment, the light
diverging protrusion 111 is a cone having a diameter gradu-
ally decreasing from the light incident face 11 towards the
bottom face 13 of the lens 10. A bottom tip of the light
diverging protrusion 111 is located at the optical axis O of the
lens 10. An outside face of the light diverging protrusion 111
forms a light reflecting and refracting face 112 inclined rela-
tive to the optical axis O of the lens 10.
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[0014] The light emerging face 12 includes a flat face 121
and a curved face 122 surrounding the flat face 121. In this
embodiment, the flat face 121 is a circular face located adjust
above the light incident face 11. The flat face 121 is parallel to
the bottom face 13. The curved face 122 directly intercon-
nects the flat face 121 with the lateral face 14, wherein the
curved face 122 smoothly connects the flat face 121, and
abruptly connects the lateral face 14. The curved face 122 has
adiameter gradually increasing from the flat face 121 towards
the lateral face 14. An imaginary line I connects a center of the
bottom face 13 and a boundary between the flat face 121 and
the curved face 122, wherein the imaginary line I is deviated
atan angle of 45 degrees from the optical axis O of the lens 10.
[0015] Thelateral face 14 interconnects the curved face 122
and the bottom face 13. The lateral face 14 is perpendicular to
the bottom face 13. The lateral face 14 surrounds the light
incident face 11.

[0016] The LED 20 is placed in the cavity 15 and faces the
light diverging protrusion 111. The LED 20 may be made of
GaN, InGaN, AllnGaN or other semiconductor material. The
LED 20 can emit light when being powered. A part ofthe light
emitted from the LED 20 with a large light emerging angle
(such as light X shown in FIG. 1), is refracted by the incident
face 11 and the curved face 122, thereby being diverged out of
the lens 10. Another part of the light emitted from the LED 20
with a small light emerging angle (such as light Y shown in
FIG. 1), strikes the light reflecting and refracting face 112 of
the light diverging protrusion 111, and is then reflected to a
first part of light (such as light A shown in FIG. 1) and
refracted to a second part of light (such as light B shown in
FIG. 1) by the light diverging protrusion 111. The first part of
light transmits towards a lateral side of the light incident face
11, and is then refracted by the light incident face 11 and the
curved face 122 to be diverged out of the lens 10. The second
part of light is refracted by the light diverging protrusion 111
towards an opposite lateral side of the light incident face 11,
and is further refracted by the flat face 121 of the light emerg-
ing face 12 to be diverged out of the lens 10. Thus, the light
emitted from the LED 20 is modulated by the lens 10 to have
a uniform distribution, wherein a central area of the light
distribution has an intensity approximate to that of a periph-
eral area of the light distribution. The LED unit 100 is par-
ticularly suitable for use in a backlight module for illuminat-
ing a display.

[0017] It is to be understood, however, that even though
numerous characteristics and advantages of the present
embodiments have been set forth in the foregoing description,
together with details of the structures and functions of the
embodiments, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size,
and arrangement of parts within the principles of the disclo-
sure to the full extent indicated by the broad general meaning
of the terms in which the appended claims are expressed.

1. A lens comprising:

a light incident face; and

a light emerging face opposite to the light incident face;
and

a light diverging protrusion formed on the light incident
face;

wherein the light diverging protrusion has a light reflecting
face inclined relative to an optical axis extending
through the light incident face and the light emerging
face;
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the light incident face encloses a cavity in the lens, the light
diverging protrusion being received in the cavity; and

the lens comprises a bottom face opposite to the light
emerging face, the cavity being defined in a central area
of the bottom face.

2. The lens of claim 1, wherein the light reflecting face is
also a light refracting face.

3. The lens of claim 1, wherein the light diverging protru-
sion is conical.

4. The lens of claim 1, wherein the light diverging protru-
sion has a diameter gradually decreasing in a direction away
from the light emerging face.

5.-6. (canceled)

7. The lens of claim 1, wherein the light emerging face
comprises a flat face located above the light incident face and
a curved face surrounding the flat face.

8. The lens of claim 7, wherein the curved face smoothly
connects the flat face.

9. The lens of claim 7, wherein the lens comprises a lateral
face interconnecting the light emerging face and the bottom
face.

10. The lens of claim 9, wherein the curved face abruptly
connects the lateral face.

11. The lens of claim 9, wherein the curved face has a
diameter gradually increasing from the flat face towards the
lateral face.

12. The lens of claim 9, wherein the lateral face is perpen-
dicular to the bottom face, and the flat face is parallel to the
bottom face.
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13. An LED (light emitting diode) unit comprising:

an LED; and

a lens covering the LED, the lens comprising:

a light incident face;

a light emerging face opposite to the light incident face;
and

a light diverging protrusion protruding from the light
incident face towards the LED, the light diverging
protrusion having a conical outside face gradually
shrinking from the light incident face towards the
LED;

the lens comprises a bottom face opposite to the light

emerging face, a cavity being defined in the bottom face.

14. (canceled)

15. The LED unit of claim 13, wherein the light diverging
protrusion is located at a top of the cavity away from the
bottom face.

16. The LED unit of claim 13, wherein the LED is received
in the cavity.

17. The LED unit of claim 13, wherein the light emerging
face comprises a flat face and a curved face surrounding the
flat face, the flat face being parallel to the bottom face.

18. The LED unit of claim 17, wherein the lens comprises
a lateral face interconnecting the bottom face and the curved
face, a junction between the curved face and the flat face
being smooth, and a junction between the curved face and the
lateral face being abrupt.

19. The LED unit of claim 18, wherein the lateral face is
perpendicular to the bottom face.

20. The LED unit of claim 13, wherein the lens comprises
an optical axis extending through a center of the light diverg-
ing protrusion.



