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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. 

  

200810303080.2     DESCRIPTION    1/4 

Page 4 of 25

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
 



 

5 

 

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 
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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 1. The angle formed 

between the second inclined plane 146 and the second surface 142 is also an acute angle 2. An angle  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  is equal to the sum of the acute angle 1 and the acute angle 2. 

Preferably, the value of angle  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 L2, then according to the 

different optical parameters of the first lens 12, the value of L1 can be either greater than the value of L2 or less 

than or equal to the value of L2. In this embodiment, the value of L1 can be greater than the value of L2. 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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Figure 1
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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[i:£lU~3jt7] -fzPi:£lU~3jtlM~s"Jti~dU1L ~*'Hifftr, M~i'sJ~~:EfB"J*H4 

A::fnl*~*4· 
[i:£lU~3jt8] -trp;t§fJUUlL ~~tr1iiiJ~1L !J11>~rii~s"Jl%J1t®~l2JR.-fzP;& 

~~3jt1M~~ffi~fflffl, M~ffi~A~~ffiOO-ffl~@~~~~. M~ffiOO-~~rM~~~ 

:rL. 
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r Mr:ii;t§ ffUUll s%J 1~~ o 

[ i:£lU ~ * 1 o l -fzp i:£lU ~ *s Mr:ii s"J ;t§ ffUUll, ,;*'HiE :a r, Mr:ii ii 00-!5 i1t~3M 

t1J~~Wc~u'Ll;Eo 
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nz:::t:~N±i 

*~~W&*~*~nz:::t:~~. ft~W&-#~~&~*~ffi~ffiffl&A~~ffi~ffiffl 

s"J ;t§ ffUUlL 

~~~~~~$~~~~~M, fflmffifflfr~m-~~*~~-~A~¥~~~mmtt 

~~~~~ffl~r~@ffl.Aillft~*$~~~~~~. **~~~~~A~tt~~~~~ 

*· ep' *~;t§fJUUilA~ fB]M:;ts"JnlHJ~M O Takano, H~~ft1995~2Jj B"J "Consumer 

Electronics" _tg{J-~~7'1 "Two-phase direct-drive motor built into a camcorders 

zoom lens barrel" Jt~~, ffl~ T-trp;t§fJUUil, ~A~ fB]M:;ts"Jn\G1i~M, ~at A~ti1r 

tJJ~1ls"J1i,8. 

fflmmm~~~~~~*~~#~ffi~~~K~~~®~~~m~mm.ffl~oooosm 

~s"J1§fJUUi1200, ~1'1:J'3i;t~210, i;t~220, ffi-t1tJt230, ffi=t1tJt24o, 1'sJ~~:J;f2so, & 

~1t®1ffi,~~260. r'sJ ~~:Ef2so~Krffi-t1tJt23o~m=t1tJt24ozJsJ, ~m rr'sJ ~~ffi-tiJt 

230~ffi=tiJ=f240, Llr$it;t§~~tJ'tJtz1'sJ~"t~~gx;1J1:!til!rm'Jt1~. i;t~22o~J191J~JJJEAti 

~210~ ifLl5Eifl/J~tJ't~22o~t1t~21os"J;t§x11fIK, #1tJ1t~220 ~ s"J*~iiJt M%ms"J*~* 

tJEs"Jm1tOOm:ftM:i£~1i®iffi,~~26o_t. ~rm, 1r~:5J'-AM*t~270#~~1i-tt~tt:J'JrM J§itl:A~ 

fi®iffi,~~260, rnJ~fti'sJ ~~:J;f250B"J~Ifiltltt&M J§itl:A~{i®iffi,~~260, 1').rm%n\G§i*, m 

n\G~~ffi~, ~*~~ftP~~~TMMffl~~~~M. 

~~. ~~~m~-#~~&~*~m~mm&A~~m~mm~fflmmm. 

~~~~ 

~OO~LlA~~~~~~-#ffi~ffiffl. 

*~~m~-#m~mm, ~1'1mffi~-ffi-ffiJt,ffi=ffiJtLl&~~lf, m:i£m-m 

Jt, ~~:Ef~ffi=ffiJtm*~~~~Krffi~~. M:1£~~:EfA~ffi-~00-~ffi-~OOffl 

~~ffi=~OOLl&~*ffi-~OO~ffi=~OO~~~. M:l£ffi-~OO~ffi-ffiJt*M, M:i£ffi 

=~OO~ffi=ffiJt*M, ~~filfrr, M:i£~~1'1mffl~*~ffi-~OO~ffi=~oo, M:i£ffi 

-~oo~m-~oo~~~Am~. M:i£ffi=~oo~m=~oo~~~*7'Jm~.*~~~m~ 

-trr A~ i~ ii~ tltil s"J ;t§ ffUltil . 
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ffl~r~~tt#, *tt*h~~m~mm~mm~~~~~m-~oo~m=~oo~~~ 

~~~~MM~&M~ffl, ~~~AM~~~~~~~~*~&M~~OOh~, ~ffl~~M 

~~ili~OO~~~~®~~&M**M~~' ~~~~&~*' m~ffi~ffiffl~m~~ffi. 

rsf t 00 i}G l3J§ 

001 :J!*tt#h ~ffi-~ ~ f3tl m1j¾ s"J ;t§ ffUUll s"J tfU t~ 00 . 

oo 2 :J!*tt*h ~m-~ ~ f3tl m1j¾ s"J r'sJ ~~ ~ s"J au i~ oo . 

oo 3:J!*tt*h ~m = ~ ~ f3tl m1j¾ s"J r'sJ ~~ ~ s"J au i~ oo . 

oo 4:J!*tt*h ~m - ~ ~ f3tl m1j¾ s"J r'sJ ~~ ~ s"J au i~ oo . 

00 s :J!:E~ ~ tt# 9"1 ;t§ ffUUll s"J aUt~ 00 . 

JtP~~~hA 

~oo~~~$~~~~~moo~*tt*h~~m~mm&A~~m~mm~fflmmm~ 

nl:-~ s"J t:'Hffi iJG l3J§ • 

iw-#:$l#J001 & 00 2' *tt#h ~ffi-~~f3tl m1j¾ B"J ;t§fJUUll 11'1tr1iii~fjj_§_ 1O' ii~ 

2O~&~1i1t®~3O. 

Jifr~ti~2OA~45(-ifrL22, Ffr~45(-ifrL22s"J ~~~-'i:~ ~ giJ~. Jifr~ti~fJJ1l1oto~1t 

1t®~3O45(~r45(~fL22B"JP931~U. Jifr~ti~fjj_§_1Offlr%m*"¥:m1t. Jifr~~1t1t®~3O{tr 

r ;t§ ffUUll 1 s"J 1i 1~U, :!t!5 f~ ijU ~Ji!-1Hf 4o;t§ Jiti ~ ~:f-f ~1i 1t ®~30 s"J ~1 '¥11§ ~ tt ~ A ~ "¥:11§ 

~#1t$tu~5'rJ'r.. Jifr~~1i1t®~3O~~7'J~ffir;f/l\~~1tf: (Charge Coupled Device, fifjf$ 

CCD) ~1i-H~~'¥-t1t~:':J:':--@~@~ff (Complementary Metal Oxide Semiconductor 

Transistor, fifjf$CMOS) , fflr~:f-f*"¥:m1i1J§~tt°~m~1'¥1J§~. 

A~±-fu, Jifr~ii~fltll1O1'1tr1iiifij1L ffi-tilt12, ffi=tilt13~&i'sJ~~~14. 

Jifr~iif'ij117'J ~fij~, 1'1:J'3f'ij~lOl ~&ii~Wll 1. Jifr~iifijll ~_'i:~ !5Jifr~ii~2O;t§ 

Wc~B"J5'r9!J~, 1').n'iHifijl 1!5ii~2O~j~B~HJ~Wc~u'Ll5Eo Jifr~iifijl 1 s"Jfij~lOl li~%n\G 

~ tt% s"J 45(~fL1O2, Ffr~45(~fL1O2m r 45(~Ffr~ffi-tiJt 12, i'sJ ~~~ 145f0ffi = tilt 13. Jiff 

~ti~wl 1 lA~ -~~%B"Jnl*?LlO4, ~1t:JrJ'r.B"J*t~U~j~B1:ii!*?LlO4AMJUiifijl 1 ~ 

Jifr~ffi-ti Jt 12, i'sJ ~~ ~ 145¥0 ffi = ii Jt 13'i'f\-*$! 1-oU,x 45( ~ rii fij 11 ~ . Jifr~ffi-ti Jt 

12~ili~1~U, :!t1'1tr1i1frriiJt 9"1 1L.'1f~:5J'-s{]ffi-*"¥:1r~1215fO~t)Effi-*"¥:1r~121 ~-'i:B"Jffi-~~ 

*"¥:1r~122. m~m-*"¥:1r~121m rttm1tttt¥ 9"1 ~:i=~ ~its"1*"¥:r}J~~. m~m-~~*"¥:i"r~ 

122::f:$!5 m1t, m rJJJffi-*"¥:1r~121. m~m-~~*"¥:1r~122A~t§x-ts"Jffi-ti£~00 
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123~~=:J:1£:300124 0 Yr:i£~~:J:i£:300123~tJlflij11 s"JtJl~d•fr111=rt~!l!:J:1£:30 Yr:ii~==ri£:300 

124~ ['s] ~~:J;f 14:J:i~!l!:J:1£:3 o 

Yr:ii~ = iJUt 13:3:ifl: ii i~U , :it 1'1 :J'MfI riJUt ~, l.' 1f~ :5J'- s"J ~ = J1t "¥: 1f~ 1315¥0 :Ef t)E~ = J1t "¥: 

1f~131 s"J~=~~J1t"¥:1f~132 o Yr:ii~=J1t"¥:1f~l 31ffl rttn\Giittfi ~ ~:E,m ~it s"JJ1t"¥:r}J~~ o Yr 

:ii~=~~J1t"¥:1f~132::f~~ mit o Yr:ii~=~~J1t"¥:1f~132~~ ~~~tJJt12;t§x-ts"J~ -:J:1£:300 

133 o J3/r:i£~ - :J:1£:300133~ ['s] ~~:J;f 14:J:i~!l!:J:1£:3 o 

Yr:ii i'sJ ~~ :Ef 14 A~ :Ef, fir r~ ~tJJt 12to ~=tilt 13z i'sJ, ffl r i'sJ ~~ ~ ~tJJt 12 ~ ~ = 

tJ)t13o Yr:lii'sJ~~:J;f14~~~~~00141, ~~~~0014l;t§x1s"J~=~00142l2JR.Ji:J:t~~ 

~00141~~=~00142B"J~~143~5r~144o Yr:i£~~~00141~~~tJJt12s"J~==rl£:300 

124:J:t~!l!:J:1£:3, Yr:ii~=~00142~~=tJJt13s"J~ -:J:!£:300133ti~!l!:J:1£:3 o 

Yr:ii ~ ~1431'11§t§Jt=rts"J~~7];4 0014sto~=7];4 00146 0 Yr:i£~~7];4 0014s~~~~oo 

141B"J~Jfl7'J'f5?,Jfl 8 lo J3/r:i£~=7);400146~~=~00142B"J~Jflill7'J'f5?,Jfl 8 2o J3/r:i£~~7);400 

14s~~=7];400146zi'sJ%m~1-~Jfj s O EBrYr:i£~~~00141~~=~00142-'f{r, IElrnL 

Yr:ii~Jfl 8 B"J::k1J\~TtR.Jfl 8 l~'fR.Jfl 8 2Z5fOo ii:t21±-fu, Yr:ii~Jfl 8 s"Jrns"JffilijJS0° ~go 

Yr:i£5r~144~~~;t§:J:i~!I! 0 ~ Yr:ii ~ ~143~5r~144t[~~~oo141_ts{]Ji!e~ AL1, fr 

~=~00142LB"JJi!e~ AL2, IJl!J1~m~~tJ)t12 B"JJ1t"¥:~~1B"J::f ~. L1B"Jffi:&5EpJ l2J::krL2B"Jffi 

' ill pJ [2),;j\-ygx;~-f-L2B"Jffi O *~,OOH3tl ~' L1 s"Jrn&JEpJ l2J::krL2B"Jffi O Yr:lii'sJ ~~:J;f 14 pJ l2J, ~ 

~m~, ill -ar l2f i§3~1JJm O *~~f3tl ~, Yr:ii r'sJ ~~:Ef 14jJ ~~m~ 0 Yr:ii r'sJ ~~:Ef 14 s"J*H4 A 

::fji!j1{;~*4o 

':1§ Yr:ii;t§ 1JUUlU I ff at, ::k 1f~ :5J'-AMJ1tt~ ~ it {JZ 5f ttYr:ii~ ~tJ Jt 12 s"J ~ ~J1t "¥: 1f~ 

121, ~=tllt13B"J~=J1t"¥:1f~131, 1')Jmtt~ii®iffi,U%!3o_t%m~ii# EB f~JrpLJ ~Ji!-1HJz4oft$tu 

~JrJ'r., iE!-aJ~~~ 1J\1f~:5J'-J1tt~tE5f tt~~tJJt12 s"J~~J1t"¥:1f~121J§, ~MfPJ i'sJ ~~:Ef 148"3 ~ 

~143#1t"t.&M O EBr*VZ:#77~~ B"J ['s] ~~:J;f 143~~;t§Ji:J:ts"J~~7);4001455¥O~=7);400146 

, IElrm, MfPJ ~~143s"J~1f~:5J'-J1tt~-aJ~~~JHtiEz:~=7);400146~Mgx;&Mi!Jt?JJ1~U1JfPJ o MfPJ 

~ ~143 s"J Jj ~1f~:5J'-J1tt~-aJ~~~5tiU~Yr:i£~~7);4 00145, ~ EB ~~7];4 00145~~,tgx;&~tiU~ 

=7];400146, ~tl~=7];400146~Mgx;&MiUt?JJ1~U1J fPJ o 1').rm, Yr:lii'sJ ~~:Ef 14 PT l2J~~AMJU i'sJ 

~~:Ef 14B"J ~ ~143B"JJ1tt~~1l~Mgx;&MiUt?JJ1~u1J fPJ, :5J'-~#~~~ 7 Jit:g.MfPJ:3:ifl:iii~u s"J~ 

it1t®%!30B"J&MJ1t, JM:§7c, 7 ::k1l&MJ1titl:AiU~it1t®%!30n'o%n\G§:kJ1t, it~iifltMs"J:E_ffi 
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~~. AT~r~~m~, ~~~*~*m$~$**fiffl~~~.ffl~00003, *tt 

#1J ~ffi = ~ ~ 13tl =MHj¾ s"J i'sJ ~~ ~241'1 trSffi - i'sJ ~~ 1f~241 to ffi = i'sJ ~~ 1f~242. Yr:i£ffi - i'sJ ~~ 1r~ 

241tom=1'sJ~~1r~242t)JA:':J:':~%ti1ftJJ. Yr:l£ffi-1'sJ~~1r~241A~ffi-Wci'l-00243, Yr:i£ffi=r'sJ 

~~1r~242A~ ~ffi-Wci'l-00243;t§x1@s"Jffi=Wci'l-00244. 1i:t21±-fu, Yr:l£ffi-Wci'l-00243~ffi= 

Wci'l-00244t)JA7);400. *~~f3tl~, Yr:l£ffi-Wci'l-00243~ffi-~00245B"J~Jf!At5?.Jfl, ~ffi 

=~00246B"J~Jfl Atili:Jfl. Yr:i£ffi=Wci'l-00244~ffi-~00245B"J~Jfl Atili:Jfl, ~ffi=~OO 

246B"J~Jf!At5?.Jfl O H, ffi-Wci'l-00243~ffi-~00245B"J~Jfl~rffi=Wci'l-00244~ffi=~oo 

246B"J~Jfl, ffi-Wci'l-00243~ffi=Wci'l-00246B"J~Jfl~rffi=Wci'l-00244~ffi-~00245B"J~ 

Yfl. 1').rm, m-r'sJ ~~1r~241~m=1'sJ ~~1r~242~Jittffi-Wci'l-00243~ffi=Wcif 00244;t§Ji*:3 

*iHiif' ff Jtrt~if fr=Ll:t~if g\t!tB7JA [g] JE% m ['s] ~~~24 0 fA rm' Yr:i£ ['s] ~~~24A~ffi -7);4 

00247 ~ffi=7];400248. Yr:l£ffi-7];400247 ~ffi=7];400248B"J~Jfl AtR.Jfl. 1i:t21±-fu, Yr:l£ffi-~4 

00247~ffi=7);400248B"J~JflB"JffiliA50° ~go• • 

iw~ r¾I oo 4, *tt#1J ~m - ~ ~ f3tl m1j¾ s"J r'sJ ~~ ~ 341'1 :J'3ffi - r'sJ ~~ ~ 34 Uo m = r'sJ ~~ ~ 

342. Yr:l£ffi-1'sJ~~~341~m=1'sJ~~~342t)JA~~%. m-r'sJ~~~34IA~ffi-~00343, 

ffi - ~00347 t;JJSz.ffi-7];400345. ffi=r'sJ~~~342A~ffi=~00344, ffi[9~00348l2JR.ffi=7);4 

00346. 1').rm, m-1'sJ~~1f~341~m=1'sJ~~1f~342~Jittffi - ~00347 ~ffi[9~0034ss"Jt§Ji* 

~*iHii't, #ffl:t~iffr=Ll:t~ir~,;B1JAu'LlJE%mi'sJ~~~34. Yr:l£ffi-7];400345~ffi=7];400 

346B"J~Jf!At5?.Jfl. 1i:t21±-fu, Yr:l£ffi-7);400345~ffi=7);400346B"J~JflB"JffiliA50° ~go• • 

~~. Yr:i£ffi~ffiffl1'1m-~~-~l2f~~mJt~, ,;~~l2f1'1m~~~~~l2f~~~ 

~~ ~, 1'). rmtt ff tJU§ ~~~ ~tJtJt zJsJ t)Ji&ic-~ r'sJ ~~ ~. 53 Jr, Yr:i£ r'sJ ~~ ~ m ~ i&icrtJtJt 

~ tIJrtltuJJt j1t)t zJs] 0 ,g, z' 83 T &M rm~ 1:§:k j16 B"J ff 1PJ~ ~j16 "¥: JG 1tf: z ['s] t)J ~ Jitt i&ic 

Yr:i£ i'sJ ~~ ~ l2J 5M :§'cJ:k J1t s"J % m . 

ffl~r~~tt#, *tt#1J~~ffi~ffifflA~~~tt~: ,;~fflYr:i£~~~~ffi-M 

OO~ffi=MOO~~~~~~~MM~&M~ffl, ~l2J~AM~~~~~~~~J1t~&M~~ 

001J~, ~ffl~~M~~ili~OO~~~~~~~&MJ1t*M~~. ~~~~&~J1t, #m~ 

ti~ tJjll s"J m 1i rfb mt. 
~l2f~M~~. ~r*~~~ffJitt#A~*~' ~l2J@ffl*tt#1J~~tt#~ffl~ili 

,;B~#ffl@~a~~~%, rmYr~~®a~~~%m@~r*tt#1J~~~~*~~~ffi 
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I, __LI-E LIu_________, declare as follows: 

1. I am over eighteen years of age and fully competent to make this affidavit. I have personal 

knowledge of the information contained in this affidavit, and it is true and accurate to the best 

of my knowledge. 

2. I 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 _. 

I 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. I 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_______________________________________________

(sigh here)__

__________________________________________________________________

Signed by ____Li-E Liu_
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