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The present invention discloses a shading sheet 
processing method and a shading sheet. The shading 
sheet is suitable for optical imaging. The method 
comprises the following steps: providing a shading 
sheet, wherein the shading sheet comprises a substrate 
and a black coating applied on two opposite surfaces of 
the substrate; stripping the shading sheet to form a light-
through hole; and etching the substrate on a wall 
enclosing the light-through hole to form a depression. 
The structure can suppress stray light in an optical lens 
from diffusing or reflecting onto an imaging surface, 
thereby ensuring a shooting effect and improving quality 
of a camera product.
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1. A shading sheet processing method, comprising the following steps:

providing a shading sheet, wherein the shading sheet comprises a substrate and a black

coating applied on two opposite surfaces of the substrate; 

stripping the shading sheet to form a light-through hole; and 

etching the substrate on a wall enclosing the light-through hole to form a depression, wherein 

the black coating extends beyond the substrate in a direction toward an optical axis. 

2. The shading sheet processing method according to claim 1, wherein the etching comprises

the following steps: 

providing an etching solution, and placing the etching solution in a heatable container; 

placing the shading sheet into the etching solution, and heating and stirring the same; 

etching the substrate on the wall of the light-through hole with the etching solution; and 

removing the shading sheet, and placing it in an oven for drying. 

3. The shading sheet processing method according to claim 1, wherein the substrate

comprises a plastic material. 

4. The shading sheet processing method according to claim 3, wherein the substrate is made

of a PET material. 

5. The shading sheet processing method according to claim 1, wherein the black coating is a

carbon material. 

6. A shading sheet, wherein the shading sheet comprises a substrate and a black coating

applied on two surfaces of the substrate; the shading sheet further comprises a light-through hole 

formed by stripping; and the substrate on a wall enclosing the light-through hole is etched to form 

a depression, wherein the black coating extends beyond the substrate in a direction toward an 

optical axis. 

7. The shading sheet according to claim 6, wherein the substrate comprises a plastic material.

8. The shading sheet according to claim 7, wherein the substrate comprises a PET material.

9. The shading sheet according to claim 6, wherein a depth of the depression of the substrate

is equal to a thickness of the substrate. 

10 . The shading sheet according to claim 6, wherein the black coating is a carbon material.
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SHADING SHEET PROCESSING METHOD AND SHADING SHEET 

 
[TECHNICAL FIELD] 
[0001] The present invention relates to an optical imaging part, and in particular, to a shading sheet 
processing method and a shading sheet. 
[BACKGROUND] 
[0002] The shading sheet is an optical element used to control the amount of light in an optical system. When 
external light enters lens, the shading sheet arranged between the lenses can block unwanted light from 
entering. Although the use of shading sheet in the optical system achieves a light control effect, when light is 
irradiated on a wall of a light-through hole of the shading sheet, the light reflected and diffused by the shading 
sheet from the wall also causes interference to the optical system. A shading sheet in early times is processed 
by means of oxidation and blackening after being stamped with metal, so as to achieve the purpose of 
complete matting. However, the cost of such shading sheet is several times more expensive than that of the 
plastic shading sheet. In recent years, as the cost has dropped significantly, a polyethyleneglycol terephthalate 
(PET) material with an anti-static and highly shading coating on its surface is used instead after being subject 
to direct die cutting. However, as the pixels become increasingly higher, the wall of the light-through hole 
will expose a bright PET cutting surface after the plastic material is die-cut. Since the plastic material cannot 
go through traditional blackening and matting processing like a metal, when it is used in a thin lens, ghosting 
and flare phenomena are particularly noticeable on the imaging surface. Therefore, how to deal with the wall 
of the light-through hole of the shading sheet is particularly important. 
[0003] Regarding inventions of reflection and diffusion processing of stray light of a shading sheet, the patent 
TWI400551 disclosed on November 1, 2011 performs oblique processing on an end face of an edge of a light-
through hole diameter of a shading sheet. In that invention, a material near a light-through hole of the shading 
sheet is pressed into an oblique surface, and at the same time, an edge end face of the shading sheet is thinned, 
so that a thickness of the end face is thinned to reduce reflection and diffusion generated from a cross-section 
of the shading sheet. 
[0004] According to patent CN104460182A disclosed on March 25, 2015, for an end face of an edge of a 
light-through hole diameter of a shading sheet, the shading sheet is processed in an ultrasonic generator by 
using an alkali solution, so that a matte structure is formed on a wall of a light-through hole of the shading 
sheet to avoid occurrence of undesirable situations such glare, halation, and ghosting caused by reflection of 
the wall of the light-through hole. 
[0005] Although the technologies disclosed in the foregoing patents can reduce the reflection or diffusion of 
stray light to a certain extent, there is still an obvious phenomenon of stray light. Therefore, it is necessary to 
propose a new processing method and structure of a shading sheet. 

SUMMARY  
[0006] The main purpose of the present invention is to provide a shading sheet processing method and a light 
shielding sheet, aiming to solve the technical problems of defects such as glare, halation, and ghosting caused 
by reflection and diffusion of a PET material exposed by a light-through wall of an existing plastic shading 
sheet. 
[0007] To realize the foregoing purpose, the present invention provides a shading sheet processing method, 
comprising the following steps: 
[0008] providing a shading sheet, wherein the shading sheet comprises a substrate and a black coating 
applied on two opposite surfaces of the substrate; 
[0009] stripping the shading sheet to form a light-through hole; and 
[0010] etching the substrate on a wall enclosing the light-through hole to form a depression. 
[0011] According to the foregoing shading sheet processing method, the etching comprises the following 
steps: 
[0012] providing an etching solution, and placing the etching solution in a heatable container; 
[0013] placing the shading sheet into the etching solution, and heating and stirring the same; 
[0014] etching the substrate on the wall of the light-through hole with the etching solution; and 
[0015] removing the shading sheet, and placing it in an oven for drying. 
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[0016] According to the foregoing shading sheet processing method, the substrate comprises a plastic 
material. 
[0017] According to the foregoing shading sheet processing method, the substrate is made of a PET 
material. 
[0018] According to the foregoing shading sheet processing method, the black coating is a carbon material. 
[0019] The present invention further provides a shading sheet, wherein the shading sheet comprises a 
substrate and a black coating applied on two surfaces of the substrate; the shading sheet further comprises a 
light-through hole formed by stripping; and the substrate on a wall enclosing the light-through hole is 
etched to form a depression. 
[0020] According to the foregoing shading sheet, the substrate comprises a plastic material. 
[0021] According to the foregoing shading sheet, the substrate comprises a PET material. 
[0022] According to the foregoing shading sheet, a depth of the depression of the substrate is equal to a 
thickness of the substrate. 
[0023] According to the foregoing shading sheet, the black coating is a carbon material. 
[0024] According to a shading sheet processing method and a shading sheet of the present invention, a 
substrate of the shading sheet is etched with an etching solution, so that the substrate of a wall of a light-
through hole forms a depression, which can suppress stray light in an optical lens from diffusing or 
reflecting to an imaging surface, thereby ensuring a shooting effect and improving quality of a camera 
product. 

BRIEF DESCRIPTION OF THE DRAWINGS  
[0025] FIG. 1 is a schematic diagram of a three-dimensional structure of a shading sheet according to the 
present invention; 
[0026] FIG. 2 is a cross-sectional view along line A - A in FIG. 1; and 
[0027] FIG 3 is an enlarged view of part B in FIG 2. 

DESCRIPTION OF EMBODIMENTS  
[0028] The following describes the present invention in detail with reference to FIG. 1 to FIG. 3. 
[0029] To achieve the above purpose, the present invention provides a shading sheet processing method, 
and the shading sheet processing method comprises the following steps: 
[0030]Step S1: provide a shading sheet 1, wherein the shading sheet comprises a substrate 4 and a black 
coating 3 and 5 applied on two opposite surfaces of the substrate 4. Specifically, the substrate 4 can be 
made of a plastic material, such as a PET material. The black coating 3 and 5 can be a carbon material or 
other materials with shading and matting functions. 
[0031] Step S2: strip the shading sheet 1 to form a light-through hole 2. The light-through hole 2 is usually 
made by a die-cut process. 
[0032]Step S3: etch the substrate 4 on a wall enclosing the light-through hole 2 to form a depression 6, so 
as to suppress stray light in an optical lens from diffusing or reflecting to an imaging surface, thereby 
ensuring a shooting effect and improving quality of a camera product. Specifically, a chemical etching 
method can be used for etching. 
[0033] For example, the specific steps of forming the depression 6 by etching the substrate 4 on a wall of 
the light-through hole 2 with an etching solution comprises: 
[0034] providing the etching solution, and placing the etching solution in a heatable container; and the 
selected etching solution being easy to corrode the substrate while having no corrosion effect on black 
coatings, or the corrosion rate of the etching solution on the substrate being higher than that on the black 
coating, wherein the etching solution can be a solution such as an aqueous solution of sodium bicarbonate 
that has the corrosion effect on a plastic material; 
[0035] placing the shading sheet into the etching solution, and heating and stirring the same, wherein in this 
embodiment, a heating method and a stirring method commonly used in this field are adopted; 
[0036] etching the substrate 4 with the etching solution to form a depression 6; and 
[0037] removing the shading sheet when the etching is completed, and placing it in an oven for drying. 
[0038] Preferably, in the present invention, a depth of the depression 6 of the substrate 4 is equal to a 
thickness of the substrate 4. 
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[0039] The present invention further provides a shading sheet 1, and the shading sheet 1 comprises a 
substrate 4 and a black coating 3 and 5 applied on two opposite surfaces of the substrate 4. The substrate 4 
comprises a plastic material, for example, it can be made of a PET material. The black coating 3 and 5 can 
be a carbon material or other materials with shading and matting functions. The shading sheet 1 is 
substantially ring-shaped, and is stripped at a center position thereof to form a circular light-through hole 2. 
Preferably, the light-through hole 2 is made by die-cutting. The shading sheet 1 comprises an inner sidewall 
(i.e., a wall) enclosing the light-through hole 2 and an outer sidewall disposed opposite to the inner 
sidewall. The substrate 4 on the inner sidewall forms a depression 6 by etching, that is, the surfaces of the 
substrate 4 and the black coating 3 and 5 at the inner sidewall are not flush. Preferably, the depression 6 is 
formed by etching with an etching solution. Due to being immersed in the etching solution, the etching 
solution also etches the substrate on the outer sidewall to form the depression 6. 
[0040] Preferably, a depth of the depression 6 of the substrate is equal to a thickness of the substrate. 
[0041] According to a shading sheet processing method and a shading sheet of the present invention, the 
shading sheet is etched with an etching solution, so that a depression is formed on a substrate on a wall 
enclosing a light-through hole of the shading sheet, which can suppress stray light in an optical lens from 
diffusing or reflecting to an imaging surface, thereby ensuring a shooting effect and improving quality of a 
camera product. 
[0042] The foregoing descriptions are merely implementations of the present invention. It should be noted 
herein that persons of ordinary skill in the art may make improvements without departing from the 
inventive concept of the present invention, but these are all within the protection scope of the present 
invention. 
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[0032] zv~S3, x-J-mJVGBJ't:JL21¥J:JL•J:1¥J ~tt4Jt!:tr~tlttl»-~jt%JVG~ M6, JA rrojlj1$tl:J't 
~ ~ ~ q:, l¥J ~ffl(J't ~Md&M .3IJVG 1t ffi ' *rm~ iJE 1EI ffl%c'= ' tl!frffl{tj"'= £ l¥J £ mi O A~ 
:I:!!!, PI l»-:;,iHIHt ~~tlttl¥J :iJr!Jt!:tr ~tltt o 
coo33J ~J~o ,Btt~tlttM~tltt:cEJifrl!BJ't:JL21¥JJL•J:1¥J~tt4%JVG~~@61¥JA~zv~§ 

coo34J m#t~utta.~~tlttMirPI1Jo~1¥J?i¥:ff P-J :Jifr:iz't1'1¥J~utta~-t-•tt~tt .. rrox-J­
m-@.•m~~A~•tt*ffl ,d~~tt•x-J-~tt1¥JMtt••~x-J-m-@.•m1¥JMtt••~0 
~ttMPTl»-751•■-~*fflM~x-J-mJEettmiA~Mtttt*ffll¥JfflMo 
[0035] ~-J'GJ=r.11'.r Jifrli~tlttMq:,, 1Jo~JHI#, *~MII~Jq:,*ffl*{»!~11t ffll¥J1J0~7J 
:ct~~#:n:ct; 
coo36J ~tlttMx-J-~tt4Jt!:lr~tltt!»-%JVG~~@6: 
coo31J ~tlttJEJVGJ§ .~nJ'GJ=rlt)(l±! ,.11'.-f-;ijUifq:,-=fi.io 
[0038] {ft:iz't:l:t!!,, *~~ q:J, JiJrji~;f-,r41¥J ~~@61¥J15R~~~;f-,r41¥J JJ~ffl~o 
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[0039J * ~ ~ ~1JIHJt-fifrjJ.fO'tJ=r 1 , ?Jrl!Jt!:YtJ=r 1 'EI. m~;t,t 4 ~ 2z ~ll r JiJrli~;M 41¥1 ffi M 
pij*ffil¥J m~~B3~5 o?frli~;M4'EI.mmJ13e;Mf...j., f;!Hm EiJPET;Mf-1-tUPX o?frlim~~B3, 5 
75.1@{;M~ djt 1?: A~ Jti:Yt, t~ J'GJ}Jffg l¥J ;t,tf-1- o JiJrl!Jti:YtJ=r 1 j(il(ll !Ml :EHi, jt q:r ,r.,f:fri!~~ 
f-1-% PX !Ml% l¥J B:Yt ?L2 0 {Jt~:1:1!! ' JiJrl!B:Yt 1L2Btt ~ i}J tu PX O JiJrl!Jti:Yt J=r 1 'EI.mm PXB:Yt ?L2 
l¥J pg {9!tlm ( &P ?Lm) ~ ~ pg {9!tl mffl Mi9:i! l¥J )'~ {9!tl. 0 ?Jrli pg {9!tl. l¥J ~;M 4Btt~u 'mt% PX[!!] ~El 
6, &P~;M4~m~~B3,5tl:pg{9!tlm~l¥J*ffi~~1ro1Jt~:l:l!!,JiJr:li[!!]~@6Btt~tltt~~tltt% 
PX' 83 T~1e!tE~utt~ q=r 1¥JfR<to!:' ~tltt~ta~x-f j~{9!tlmJ:1¥J~;MJil:1r~tltt%PX[!!] ~@6 0 

[ 0040] {Jt~:1:1!! ' JiJrli [!!] ~@61¥] ~ Jl'. ~ ~;M l¥J JJ Jl'.ffl ~ 0 

coo41 J * ~ ~ 1¥J-fifrJJ!:YtJ=t i¥J ~3:.111¥! &Jti:Yt Jt , ntt~u tt~x-t•:Yt JtuHr ~utt~3:.I . 
~tEIIPXJti:YtJ=rl¥JB:Yt~1¥J~mJ:1¥J~;t-t%PX[!!]~.~~~:Yt~-~q:rl¥J~ft:Yt~Md& 
M ~PX it ffi , :it!: mf ~ ilE 1E1 ffl~* , mfrfflflr"= £ l¥J £ mi o 
[0042] ~J:?Jrl:!1¥J-OZ.~*~~ 1¥J~ME1J:ct, tEJltM~m 1±1, Mr*®!~l¥JtfBtt*A~ 
*-m.a~,m•*~~i,J~~,'t!!,1¥J1rumr .~PJ"~M1±1c&Jt1:,1s~®½J~r*~~1¥J~¥1m 
mo 
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I, _Camila Zhang__, 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 __ _ into English and the English 

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

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       __Room 501, Building 6, Xincheng 

Science and Technology Park, No. 588 Yuelu West Avenue, Yuelu District, Changsha, Hunan Province, 

China_______________________________________________

(sigh here)_________ ______ _____________________________________________________

Signed by ____Camila Zhang______________
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