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[57] Abstract

This invention provides a lens module, which
comprises a lens barrel, a first lens, a second lens, and a
spacer ring. The said first lens, spacer ring and second lens
are successively installed in the lens barrel along its optical
axis. The said spacer ring has a first surface, a second surface
opposite said first surface, and an inner wall connecting said
first surface and second surface. The first surface is in
contact with said first lens, and the second surface is in
contact with said second lens. The inner wall comprises a
first inclined plane and second inclined plane connected to
each other, an angle formed between said first inclined plane
and said first surface is an acute angle, and an angle formed
between said second inclined plane and said second surface
is also an acute angle. The lens module effectively reduces
the glare to improve the imaging quality thereof. The
invention also provides a camera module with said lens

module.
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[Claim 1] A lens module, comprising a lens barrel, a first lens, a second lens, and a spacer ring; said first
lens, spacer ring and second lens are successively disposed in the lens barrel along an optical axis; said spacer
ring has a first surface, a second surface opposite to said first surface, and an inner wall connecting said first
surface and second surface; the first surface is in contact with said first lens, and the second surface is in contact
with said second lens, wherein said inner wall comprises a first inclined plane and a second inclined plane
connected to each other, an angle formed between said first inclined plane and said first surface is an acute
angle, and an angle between said second inclined plane and said second surface is also an acute angle.

[Claim 2] The lens module according to claim 1, wherein said angle between said first inclined plane and
said first inclined plane is 50°~90°.

[Claim 3] The lens module according to claim 1, wherein said first surface and second surface are parallel
to each other.

[Claim 4] The lens module according to claim 1, wherein said spacer ring is an annular ring.

[Claim 5] The lens module according to claim 1, wherein said spacer ring comprises a first spacer and a
second spacer, both said first and second spacers are of semi-annular structures, said first spacer has a first
mating surface, and an angle formed between said first mating surface and said first surface is an acute angle
and an angle formed with said second surface is an obtuse angle; said second spacer has a second mating
surface corresponding to said first mating surface.

[Claim 6] The lens module according to claim 1, wherein said spacer ring comprises a first spacer ring
and a second spacer ring connected with each other, both said first and second spacer rings are of ring
structures, said first surface and said first inclined plane are located in said first spacer ring, and said second
surface and said second inclined plane are located in said second spacer ring.

[Claim 7] The lens module according to claim 1, wherein said spacer ring is made of a light-tight plastic
material.

[Claim 8] A camera module comprising a lens base, an image sensor accommodated in said lens base, and the
lens module according to claim 1, said mirror base has a receiving hole corresponding to a lens barrel, and said
lens barrel is accommodated in said receiving hole.

[Claim 9] The camera module according to claim 8, wherein the image sensor is located on an image
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side of said camera module.
[Claim 10] The camera module according to claim 8, wherein said lens barrel and said lens base are fixed by

screw threads.
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LENS MODULE AND CAMERA MODULE

TECHNICAL FIELD

The invention relates to the technical field of optical systems, particularly a lens module to reduce the glare

and a camera module provided with the lens module.

BACKGROUND TECHNOLOGY

With the development of multifunctional electronic products, camera modules are widely used in consumer
electronic products such as mobile phones, laptops, personal digital assistants, etc. While pursuing multiple
functions, people also expect that electronic products have excellent image effects, i.e., camera modules have
high-quality imaging quality. Takano, H published an article titled "TWO- PHASE DIRECT-DRIVE MOTOR
BUILD INTO A CAMORDERS ZOOM LENS BARREL" in "Consumer Electronics" in February 1995,

disclosing a camera module having the advantages of high quality imaging quality and a compact structure.

A camera module is normally composed of a lens barrel equipped with optical elements and a lens base
equipped with an image sensor. Please refer to the camera module 200 shown in Figure 5, which includes a
lens base 210, a lens barrel 220, a first lens 230, a second lens 240, a spacer ring 250, and an image sensor 260.
The spacer ring 250, disposed between the first lens 230 and the second lens 240, is used to separate the first
lens 230 and the second lens 240 to prevent any damage caused by friction or collision between these adjacent
lenses. The lens barrel 220 is screwed into the lens base 210 through threads to fix and adjust the relative
position of the lens barrel 220 and the lens base 210, and to enable the imaging plane of the optical system
formed by the optical lens in the lens barrel 220 to form on the image sensor 260. However, a portion of the
incident light 270 does not directly enter the image sensor 260 through refraction, but enters the image sensor
260 after being reflected on the surface of the spacer ring 250, thus forming glare, which results in a blurred

image. The presence of glare has seriously affected the quality of the captured image.

Therefore, it is necessary to provide a lens module capable of reducing the glare and a camera module provided

with such lens module.

SUMMARY OF THE INVENTION

A lens module will be described below with specific embodiments.

The invention provides a lens module, which comprises a lens barrel, a first lens, a second lens and a spacer
ring. The first lens, the spacer ring and the second lens are successively arranged in the lens barrel along its
optical axis. The spacer ring has a first surface, a second surface opposite to the first surface, and an inner wall
connecting the first and second surfaces. The first surface contacts the first lens, and the second surface contacts
the second lens, wherein the inner wall comprises a first inclined plane and a second inclined plane connected
with each other. The angle formed between the first inclined plane and the first surface is an acute angle, and
the angle formed between the second inclined plane and the second surface is also an acute angle. The invention

also provides a camera module with the lens module.
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As compared with the prior art, the lens module of the present invention can make the light incident on the
inner wall of the spaced ring to be reflected to the object side direction by using the direct or indirect scattering
or reflection of the first inclined and second inclined planes of the spacer ring, so that the reflected light finally
directed towards the image sensor near the image side is dispersed and weakened, which can effectively reduce

the glare and improve the imaging quality of the lens module.

DESCRIPTION OF DRAWINGS

Figure 1 is a sectional view of the camera module provided by the first embodiment of the technical solution.
Figure 2 is a sectional view of the spacer ring provided by the first embodiment of the technical solution.
Figure 3 is a sectional view of the spacer ring provided by the second embodiment of the technical solution.
Figure 4 is a sectional view of the spacer ring provided by the third embodiment of the technical solution.
Figure 5 is a sectional view of a camera module in the prior art.

EMBODIMENTS

The lens module of the technical solution and the camera module with this lens module will be further

described in detail in combination with multiple embodiments and the accompanying drawings.

Referring to Figures 1 and 2 , the camera module 1 provided by the first embodiment of the present invention

includes a lens module 10 , a lens base 20 and an image sensor 30.

The lens base 20 is provided with a receiving hole 22, and an inner wall of the receiving hole 22 is provided
with internal threads. The lens module 10 and image sensor 30 are accommodated on either sides of the
receiving hole 22. The lens module 10 is used to form the optical image. The image sensor 30 is located on the
image side of the camera module 1, which is connected to a printed circuit board 40 to convert the digital signal
of the image sensor 30 into an electrical signal and transmit it externally. The image sensor 30 can be a charge
coupled device (CCD) or a complementary metal oxide semiconductor transistor (CMOS) for converting an

optical image signal into a digital signal.

Specifically, the lens module 10 includes a lens barrel 11, a first lens 12, a second lens 13 and a spacer ring
14.

The lens barrel 11 is cylindrical having a cylinder wall 101 and a lens cover 111. The lens barrel 11 is provided
with external threads matching the lens base 20, so that the lens barrel 11 and the lens base 20 can be secured
through a threaded fit. The barrel wall 101 of the lens barrel 11 is enclosed to form a cylindrical receiving hole
102, which is used to accommodate the first lens 12, the spacer ring 14 and the second lens 13. The lens cover
111 is provided with a circular light transmission hole 104, so that external light can be incident into the lens

barrel 11 through the light transmission hole 104.

The first lens 12, the spacer ring 14 and the second lens 13 are successively accommodated in the lens barrel
11 along an optical axis. The first lens 12 is close to the object side, and includes a first optical portion 121
located in the center part of the lens and a first non-optical portion 122 arranged around the first optical portion
121. The first optical portion 121 is used to realize the designed optical function during the imaging process.

The first non-optical portion 122 does not contribute to imaging and is used to support the first optical portion

5
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121. The first non-optical portion 122 has a first abutting surface 123 and a second abutting surface 124 facing
opposite to each other. The first butting surface 123 is in contact against the lens cover 111 of the lens barrel

11. The second butting surface 124 is in contact against the spacer ring 14.

The second lens 13 is close to the imaging side, and includes a second optical portion 131 located in the center
part of the lens and a second non-optical portion 132 surrounding the second optical portion 131. The second
optical portion 131 is used to realize the designed optical function during the imaging process. The second
non-optical portion 132 does not contribute to imaging. The second non-optical portion 132 has a third abutting

surface 133 opposite to the first lens 12. The third butting surface 133 is in contact against the spacer ring 14.

The spacer ring 14 is a circular ring located between the first lens 12 and the second lens 13, and used to
separate the first lens 12 and the second lens 13. The spacer ring 14 has a first surface 141, a second surface
142 opposite to the first surface 141, and an inner wall 143 and an outer wall 144 connecting the first surface
141 and the second surface 142. The first surface 141 is in contact against the second abutting surface 124 of
the first lens 12, and the second surface 142 is in contact against the third abutting surface 133 of the second
lens 13.

The inner wall 143 includes a first inclined plane 145 and a second inclined plane 146 connected to each other.
The angle formed between the first surface 145 and the first surface 141 is an acute angle 6:. The angle formed
between the second inclined plane 146 and the second surface 142 is also an acute angle 6.. An angle 0 is
formed between the first inclined plane 145 and the second inclined plane 146. Since the first surface 141 is
parallel to the second surface 142, the angle 0 is equal to the sum of the acute angle 0: and the acute angle 0..

Preferably, the value of angle 8 ranges from 50° to 90°.

The outer wall 144 is in contact with the barrel wall. If the distance between the inner wall 143 and the outer
wall 144 on the first surface 141 is L1, and the distance on the second surface 142 is L., then according to the
different optical parameters of the first lens 12, the value of L: can be either greater than the value of L: or less
than or equal to the value of L.. In this embodiment, the value of Lican be greater than the value of L.. The
spacer ring 14 can be integrally formed or assembled. In this embodiment, the spacer ring 14 is integrally

formed. The spacer ring 14 is made of an opaque plastic material.

When the camera module 1 is working, most of the incident light will pass through the first optical portion 121
of the first lens 12 and the second optical portion 131 of the second lens 13 successively, so as to form an
image on the image sensor 30 and is transmitted externally by the printed circuit board 40. But a small portion
of the light may pass through the first optical portion 121 of the first lens 12 and then hit the inner wall 143 of
the spacer ring 14 and reflect. Because the spacer ring 143 in the technical solution has the first inclined plane
145 and the second inclined plane 146 connected to each other, a portion of the light directed to the inner wall
143 may be directly scattered or reflected towards the object side direction by the second inclined plane 146.
Another portion of the light directed to the inner wall 143 may first reach the first inclined plane 145, then is
scattered or reflected thereby to the second inclined plane 146, and is then scattered or reflected to the object
side direction by the second inclined plane 146. Thus, the spacer ring 14 can scatter or reflect the light incident
on the inner wall 143 of the spacer ring 14 towards the object side direction as far as possible, which in turn
dispersing and weakening the reflected light eventually directed at the image sensor 30 close to the imaging
side, and thus avoiding the phenomenon where an image is blurry due to the glare formed from a large amount

of reflected light entering the image sensor 30.
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Of course, in order to facilitate manufacturing and molding, the spacer ring can also be divided into a plurality
of parts for assembly and manufacture. Referring to Figure 3, a spacer ring 24 provided by the second
embodiment of the technical solution includes a first spacer 241 and a second spacer 242. The first spacer 241
and the second spacer 242 are both semi-annular structures. The first spacer 241 has a first mating surface 243,
and the second spacer 242 has a second mating surface 244 corresponding to the first mating surface 243.
Preferably, the first mating surface 243 and the second mating surface 244 are both inclined planes. In this
embodiment, the angle formed between the first mating surface 243 and the first surface 245 is an acute angle,
and the angle formed with the second surface 246 is an obtuse angle. The angle formed between the second
mating surface 244 and the first surface 245 is an obtuse angle, and the angle formed with the second surface
246 is an acute angle. Moreover, the angle formed between the first mating surface 243 and the first surface
245 is equal to the angle formed between the second mating surface 244 and the second surface 246, and the
angle formed between the first mating surface 243 and the second mating surface 246 is equal to the angle
formed between the second mating surface 244 and the first surface 245. Thus, the first spacer 241 and the
second spacer 242 can be joined against each other by the first mating surface 243 and the second mating
surface 244, and the spacer ring 24 can be formed by adhesive bonding or other means. Thus, the spacer ring
24 has a first inclined plane 247 and a second inclined plane 248. The angle formed between the first inclined
plane 247 and the second inclined plane 248 is an acute angle. Preferably, the angle formed between the first

inclined plane 247 and the second inclined plane 248 ranges from 50° to 90°.

Referring to Figure 4, a spacer ring 34 provided by the third embodiment of the technical solution includes a
first spacer ring 341 and a second spacer ring 342. The first spacer ring 341 and the second spacer ring 342 are
circular rings. The first spacer ring 341 has a first surface 343, a third surface 347, and a first inclined plane
345. The second spacer ring 342 has a second surface 344, a fourth surface 348, and a second inclined plane
346. Thus, the first spacer 341 and the second spacer 342 can be joined against each other by the third surface
347 and the fourth surface 348, and the spacer ring 34 can be formed by adhesive bonding or other means. The
angle formed between the first inclined plane 345 and the second inclined plane 346 is an acute angle.
Preferably, the angle formed between the first inclined plane 345 and the second inclined plane 346 ranges
from 50° to 90°.

Of course, when the lens module includes three or more lenses, it can further include two or more spacer rings,
so that a spacer ring is set between any two adjacent lenses. In addition, the spacer ring can also be disposed
between the lens and an infrared cut-off filter. In summary, the spacer ring can be set between any two optical

elements that produce glare due to reflection, to avoid the formation of glare.

As compared with the prior art, the lens module of this technical solution has the following advantages: it can
make the light incident on the inner wall of the spacer ring to be reflected towards the object side direction by
using the direct or indirect scattering or reflection effect of the first and second inclined planes of the spacer
ring, so that the reflected light finally directed towards the image sensor near the image side is dispersed and

weakened, which can effectively reduce the glare and improve the imaging quality of the lens module.

It is understandable that modifications and variations can be made by those skilled in the art according to the
technical concept of the technical solution, and all these changes and variations should fall within the scope of

the claims of the technical solution.
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A info@targemtranslations.com

TRANSLAT'O NS W TargemTranslations.com

I, _LI-ELlu , declare as follows:

1. 1 am over eighteen years of age and fully competent to make this affidavit. | have personal
knowledge of the information contained in this affidavit, and it is true and accurate to the best
of my knowledge.

2.1 am a translator fluent in the Chinese and English languages.

3. I translated the Chinese patent file _ CN101634738A into English and the English

translation is a true and accurate translation of the Chinese patent file _ CN101634738A .

| declare under penalty of perjury of the laws of the United States of America that the foregoing
information is true and accurate to the best of my knowledge. | understand that willful false
statements and the like are punishable by fine or imprisonment, or both {18 U.S.C. § 1001) and may

jeopardize the validity of the application or any patent issuing thereon.

Executed on: March 7, 2024 , at 2796 E Coventry Lane, Salt Lake City,

UT, 84121

<

Signed by Li-E Liu

(sigh here)

TARGEM TRANSLATIONS =1
143 Rodney Street, Brooklyn, NY 11211
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