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1. An optical image capturing system set comprising, in order from an object side to an image side:
a first lens with positive refractive power having a convex object-side surface;
a second lens with refractive power;
a third lens with refractive power;
a fourth lens with refractive power;
a fifth lens with refractive power having a convex image-side surface;
a sixth lens with positive refractive power having an object-side surface and an image-side surface which

are both aspheric; and 
a seventh lens with negative refractive power having a concave image-side surface that changes from 

concave at a paraxial region to convex at a peripheral region, and an object-side surface and the image-
side surface of the seventh lens are both aspheric; 

wherein a curvature radius of the object-side surface of the seventh lens is R13, a curvature radios of the 
image-side surface of the seventh lens is R14, a focal length of the optical image capturing system is 
f, a focal length of the sixth lens is f6, and a focal length of the seventh lens is f7, the following 
conditions are satisfied: 
-5.0<R14/R13<1.0; and
1.8<|f/f6|+|f/f7| <6.0.

2. The optical image capturing system set of claim 1, wherein the sixth lens has a convex image-side
surface. 

3. The optical image capturing system set of claim 2, wherein the fifth lens has a concave object-side
surface. 

4. The optical image capturing system set of claim 3, wherein the focal length of the optical image
capturing system is f, the focal length of the sixth lens is f6, and the focal length of the seventh lens is f7, 
the following condition is satisfied: 

2.3<|f/f6|+|f/f7|<5.0. 
5. The optical image capturing system set of claim 3, wherein a displacement distance in parallel with

an optical axis from a maximum effective diameter position on the image-side surface of the fifth lens to 
an optical axial is SAG52, and a thickness on the optical axis of the fifth lens is CT5, the following 
condition is satisfied: 

-0.7 mm<SAG52+CT5<-0.1 mm.
6. The optical image capturing system set of claim 3, wherein the object-side surface of the sixth lens

element is convex. 
7. The optical image capturing system set of claim 3, wherein an Abbe number of the first lens is V1

and an Abbe number of the second lens is V2, and the following condition is satisfied: 
28<V1-V2<42. 

8. The optical image capturing system set of claim 2, wherein the object-side surface of the sixth lens
changes from convex at a paraxial region to concave at a peripheral region. 

9. The optical image capturing system set of claim 8, wherein all of the second lens to the seventh lens
are made of plastic material, and the focal length of the optical image capturing system is f, and a distance 
from the object-side surface of the first lens to the image-side surface of the seventh lens on the optical 
axis is Td, the following condition is satisfied: 

0.50<Td/f<1.35. 
10. The optical image capturing system set of claim 8, wherein the focal length of the optical image

capturing system is f, a focal length of the third lens is f3, and a focal length of the fourth lens is f4, the 
following condition is satisfied: 

|f/f3|+|f/f4|<1.0. 
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11. The optical image capturing system set of claim 2, wherein the second lens has a concave image-
side surface. 

12. The optical image capturing system set of claim 11, wherein the focal length of the optical image 
capturing system set is f, and the focal length of the seventh lens is f7, the following condition is satisfied: 

 -3.0<f/f7/-1.3. 
13. The optical image capturing system set of claim 12, wherein the fifth lens has negative refractive 

power. 
14. The optical image capturing system set of claim 12, wherein a minimum thickness of a lens from 

the first lens to the seventh lens on the optical axis is CTmin, the following condition is satisfied: 
 0.10 mm<CTmin<0.30 mm. 
15. The optical image capturing system set of claim 12, wherein the first lens has a concave image-side 

surface, and the second lens has a convex object-side surface. 
16. The optical image capturing system set of claim 12, wherein the object-side surface of the seventh 

lens is concave. 
17. An optical image capturing system set comprising, in order from an object side to an image side: 
 a first lens with positive refractive power having a convex object-side surface; 
 a second lens with refractive power; 
 a third lens with refractive power; 
 a fourth lens with refractive power; 
 a fifth lens with refractive power having an object-side surface and an image-side surface which are 
both aspheric; 
 a sixth lens with refractive power having an object-side surface and an image-side surface which are 
both aspheric; and 
 a seventh lens with refractive power having a convex image-side surface, and an object-side surface 
and the image-side surface thereof are both aspheric, wherein the image-side surface of the seventh lens 
comprises at least one inflection point; 
 wherein, the first lens to the seventh lens are single and non-cemented lenses, a curvature radius of 
the object-side surface of the seventh lens is R13, a curvature radius of the image-side surface of the 
seventh lens is R14, a focal length of the optical image capturing system set is f, on the image-side 
surface of the seventh lens, in addition to an intersection point with the optical axis, a tangent plane of 
the image-side surface thereof is perpendicular to the optical axis, a tangent point is formed between the 
tangent plane and the image-side surface, and a vertical distance from the tangent point to the optical 
axis is Yc72, and a distance from the object-side surface of the first lens to the image-side surface of the 
seventh lens on the optical axis is Td, the following conditions are satisfied: 
 -5.0<R14/R13<1.0; 
 0.1<Yc72/f<0.9; and 
 0.50<Td/f<1.35. 
18. The optical image capturing system set of claim 17, wherein the focal length of the optical image 

capturing system set is f, and a distance from the object-side surface of the first lens to the image-side 
surface of the seventh lens on the optical axis is Td, the following condition is satisfied: 

 0.85<Td/f<1.25. 
19. The optical image capturing system set of claim 18, wherein a curvature radius of the object-side 

surface of the seventh lens is R13, a curvature radius of the image-side surface of the seventh lens is R14, 
the following condition is satisfied: 

 -2.0<R14/R13<0.5. 
20. The optical image capturing system set of claim 18, wherein a maximal field of view of the optical 

image capturing system set is FOV, the following condition is satisfied: 
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72 degrees<FOV<95 degrees. 
21. The optical image capturing system set of claim 18, wherein the focal length of the optical image 

capturing system set is f, a focal length of the sixth lens is f6, and a focal length of the seventh lens is f7, 
the following condition is satisfied: 

 2.3<|f/f6|+|f/f7|<5.0. 
22. The optical image capturing system set of claim 18, wherein the curvature radius of the image-side 

surface of the seventh lens is R14, and the focal length of the optical image capturing system set is f, and 
the following condition is satisfied: 

 0.1<R14/f<1.0. 
23. The optical image capturing system set of claim 17, wherein the object-side surface of the sixth lens 

changes from convex at a paraxial region to concave at a peripheral region. 
24. The optical image capturing system set of claim 23, wherein the sixth lens has positive refractive 

power, and the image-side surface thereof is convex, and the seventh lens has negative refractive power. 
25. The optical image capturing system set of claim 23, wherein an Abbe number of the first lens is V1, 

and an Abbe number of the second lens is V2, the following condition is satisfied: 
 28<V1-V2<42. 
26. The optical image capturing system set of claim 17, further comprising:  
 an image sensing element, disposed on an image plane, wherein a half of a diagonal length of an 
effective sensing area of the image sensing element is ImgH, and a distance between the object-side 
surface of the first lens and the image plane on the optical axis is TTL, the following condition is satisfied: 
 1.00 <TTL/ImgH<1.70. 
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OPTICAL IMAGE CAPTURING SYSTEM SET 
 

TECHNICAL FIELD 

[0001] The present utility model relates to an optical mage capturing system set. More particularly, the 
present invention relates to a miniaturized optical image capturing system set applicable to electronic 
products. 

 

BACKGROUND ART 

[0002] In recent years, with the popularity of mobile electronic products with camera functionalities, a 
demand for optical system is increasing. A photosensitive element of a conventional optical system is 
typically a CCD (Charge-Coupled Device) or a CMOS (Complementary Metal-Oxide-Semiconductor 
Sensor). As advanced semiconductor manufacturing technologies have allowed a pixel size of 
photosensitive elements to be reduced and the optical systems have gradually evolved toward the field of 
higher megapixels, there is an increasing demand for better image quality. 
[0003] A conventional optical system employed in a portable electronic product, as shown in U.S. Pat. 
No. 7,869,142, mainly adopts a structure of four lenses. Due to the popularity of mobile products with 
high-end specifications, such as smart phones and PDAs (Personal Digital Assistants), requirements of 
higher megapixels and better image quality have increased rapidly. The conventional optical systems 
cannot satisfy the requirements of higher-end camera systems. 
[0004] In the conventional lens technology, many lenses are assembled, making it bulky and difficult to 
have its size being miniaturized; therefore, it is not applicable to portable electronic products with a 
compact size. An optical image lens assembly with five lenses, such as five imaging lens optical system 
disclosed in U.S. Pat. No. 8,000,030, lacks good ability to correct high order aberrations and off-axis 
aberrations. Moreover, the space arrangement, the distribution of refractive power and the design of lens 
surface are not favorable to have its total length being effectively shortened thereof and it is thereby not 
easy to have a compact size lens with good image quality. 
 

SUMMARY 
[0005] Thus, one object of the present utility model is to provide an optical image capturing system set 
that appropriately configures the space among the lenses and cooperates with the use of aspherical surfaces 
and inflection points to facilitate correcting the high order aberration and the off-axis aberrations, for 
example, the comatic aberration and the astigmatism, and to reduce the angle at which the incident light 
projects onto the image sensing element under a limited total length and to realize an optical image 
capturing system set with a better image quality and a compact size.   
[0006] According to an embodiment of the present utility model, an optical image capturing system set 
is provided, comprising, in order from an object side to an image side, a first lens, a second lens, a third 
lens, a fourth lens, a fifth lens, a sixth lens and a seventh lens. The first lens with positive refractive power 
has a convex object-side surface. The second lens has refractive power. The third lens has refractive power. 
The fourth lens has refractive power. The fifth lens with refractive power has a convex image-side surface. 
The sixth lens with positive refractive power has both an object-side surface and an image-side surface 
being aspheric. The seventh lens with negative refractive power has a concave image-side surface, and 
changes from concave at a paraxial region to convex at a peripheral region, wherein an object-side surface 
and the image-side surface of the seventh lens are both aspheric. A curvature radius of the object-side 
surface of the seventh lens is R13, a curvature radius of the image-side surface of the seventh lens is R14, 
a focal length of the optical image capturing system set is f, a focal length of the sixth lens is f6, and a 
focal length of the seventh lens is f7, the following conditions are satisfied: 
[0007] -5.0<R14/R13<1.0; and 
[0008] 1.8<|f/f6|+|f/f7|<6.0. 
[0009] In one embodiment of the present utility model, the six lens has a convex image-side surface. 
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[0010] In one embodiment of the present utility model, the fifth lens has a concave object-side surface. 
[0011] In one embodiment of the present utility model, the focal length of the optical image capturing 
system set is f, the focal length of the sixth lens is f6, and the focal length of the seventh lens is f7, the 
following condition is satisfied:  
[0012] 2.3<|f/f6|+|f/f7|<5.0. 
[0013] In one embodiment of the present utility model, a displacement distance in parallel with an 
optical axis from a maximum effective diameter position on the image-side surface of the fifth lens to 
an optical axial is SAG52, and a thickness on the optical axis of the fifth lens is CT5, the following 
condition is satisfied: 
[0014] -0.7 mm<SAG52+CT5<-0.1 mm. 
[0015] In one embodiment of the present utility model, the object-side surface of the sixth lens is 
convex. 
[0016] In one embodiment of the present utility model, an Abbe number of the first lens is V1 and an 
Abbe number of the second lens is V2, and the following condition is satisfied: 
[0017] 28<V1-V2<42. 
[0018] In one embodiment of the present utility model, the object-side surface of the sixth lens 
changes from convex at a paraxial region to concave at a peripheral region. 
[0019] In one embodiment of the present utility model, all of the second lens to the seventh lens are 
made of plastic material, and the focal length of the optical image capturing system is f, and a distance 
from the object-side surface of the first lens to the image-side surface of the seventh lens on the optical 
axis is Td, the following condition is satisfied:  
[0020] 0.50<Td/f<1.35. 
[0021] In one embodiment of the present utility model, the focal length of the optical image capturing 
system is f, a focal length of the third lens is f3, and a focal length of the fourth lens is f4, the following 
condition is satisfied: 
[0022] |f/f3|+|f/f4|<1.0. 
[0023] In one embodiment of the present utility model, the second lens has a concave image-side 
surface. 
[0024] In one embodiment of the present utility model, the focal length of the optical image capturing 
system set is f, and the focal length of the seventh lens is f7, the following condition is satisfied: 
[0025] -3.0<f/f7/-1.3. 
[0026] In one embodiment of the present utility model, the fifth lens has negative refractive power. 
[0027] In one embodiment of the present utility model, a minimum thickness on the optical axial of 
a lens from the first lens to the seventh lens is CTmin, the following condition is satisfied: 
[0028] 0.10 mm<CTmin<0.30 mm. 
[0029] In one embodiment of the present utility model, the first lens has a concave image-side surface, 
and the second lens has a convex object-side surface. 
[0030] In one embodiment of the present utility model, the object-side surface of the seventh lens is 
concave. 
[0031] According to another embodiment of the present utility model, an optical image capturing 
system set is provided, comprising, in order from an object side to an image side, a first lens, a second 
lens, a third lens, a fourth lens, a fifth lens, a sixth lens, and a seventh lens. The first lens with positive 
refractive power has a convex object-side surface. The second lens has refractive power. The third lens 
has refractive power. The fourth lens has refractive power. The fifth lens with refractive power has an 
object-side surface and an image-side surface which are both aspheric. The sixth lens with refractive 
power, and has an object-side surface and an image-side surface which are both aspheric. The seventh 
lens with refractive power has a concave image-side surface and both an object-side surface and the 
image-side surface are aspheric, wherein the image-side surface of the seventh lens comprises at least 
one inflection point. The first lens to the seventh lens are single and non-cemented lenses. A curvature 
radius of the object-side surface of the seventh lens is R13, a curvature radius of the image-side surface 
of the seventh lens is R14, a focal length of the optical image capturing system set is f; on the image-
side surface of the seventh lens, in addition to an intersection point with the optical axis, a tangent 
plane of the image-side surface thereof is perpendicular to the optical axis, a tangent point is formed 
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between the tangent plane and the image-side surface, and a vertical distance from the tangent point 
to the optical axis is Yc72, and a distance from the object-side surface of the first lens to the image-
side surface of the seventh lens on the optical axis is Td, the following conditions are satisfied: 
[0032] -5.0<R14/R13<1.0; 
[0033] 0.1<Yc72/f<0.9; and 
[0034] 0.50<Td/f<135. 
[0035] In another embodiment of the present utility model, the focal length of the optical image 
capturing system set is f, and the distance from the object-side surface of the first lens to the image-
side surface of the seventh lens on the optical axis is Td, the following condition is satisfied: 
[0036] 0.85<Td/f<1.25. 
[0037] In another embodiment of the present utility model, the curvature radius of the object-side 
surface of the seventh lens is R13, the curvature radius of the image-side surface of the seventh lens is 
R14, the following condition is satisfied: 
[0038] -2.0<R14/R13<0.5. 
[0039] In another embodiment of the present utility model, a maximal field of view of the optical 
image capturing system set is FOV, the following condition is satisfied: 
[0040] 72 degrees<FOV<95 degrees. 
[0041] In another embodiment of the present utility model, the focal length of the optical image 
capturing system set is f, a focal length of the sixth lens is f6, and a focal length of the seventh lens is 
f7, the following condition is satisfied: 
[0042] 2.3<|f/f6|+|f/f7|<5.0. 
[0043] In another embodiment of the present utility model, the curvature radius of the image-side 
surface of the seventh lens is R14, and the focal length of the optical image capturing system set is f, 
and the following condition is satisfied: 
[0044] 0.1<R14/f<1.0. 
[0045] In another embodiment of the present utility model, the object-side surface of the sixth lens 
changes from convex at a paraxial region to concave at a peripheral region. 
[0046] In another embodiment of the present utility model, the sixth lens has positive refractive power, 
and the image-side surface thereof is convex, and the seventh lens has negative refractive power. 
[0047] In another embodiment of the present utility model, an Abbe number of the first lens is V1, 
and an Abbe number of the second lens is V2, the following condition is satisfied:  
[0048] 28<V1-V2<42. 
[0049] In another embodiment of the present utility model, the optical image capturing system set 
further comprises:  
[0050] an image sensing element, disposed on an image plane, wherein a half of a diagonal length of 
an effective sensing area of the image sensing element is ImgH, and a distance between the object-
side surface of the first lens and the image plane on the optical axis is TTL, the following condition is 
satisfied: 
[0051] 1.00 <TTL/ImgH<1.70. 
[0052] When R14/R13 satisfy the above conditions, the configuration of the seventh lens surface 
curvature can cooperate with the configuration of other lenses of the optical image capturing system 
set and the disposition of aspherical lens surfaces and inflection points to correct the high order aberra-
tion and the off-axis aberrations, for example, the comatic aberration and the astigmatism, and to 
reduce the angle at which the incident light projects onto the electronic photosensitive element under 
a limited total length and to realize an optical image capturing system set with a better image quality 
and a compact size. 
[0053] When |f/f6| + |f/f7| satisfies the above conditions, the focal lengths of the sixth lens and the 
seventh lens can be appropriately configured so as to form a positive-negative telephoto structure, and 
the total length of the optical image capturing system set can be effectively reduced.  
[0054] When Yc72/f satisfies the above conditions, it can effectively reduce the angle at which the 
incident light projects onto the image sensing element from the off-axis field, thereby improving the 
response efficiency of the photosensitive element, thereby increasing image quality. 
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[0055] When Td/f satisfies the above conditions, it helps to reduce the total length of the optical image 
capturing system set, thereby helping to maintain a compact size thereof. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0056] In order to make the above and other objects, features, advantages, and embodiments of the 
present utility model more clearly understandable, the accompanying drawings are described as 
follows:  
[0057] FIG. 1 is a schematic view of an optical image capturing system set according to the 1st 
embodiment of the present utility model; 
[0058] FIG. 2 shows, in order from left to right, spherical aberration curves, astigmatic field curves 
and a distortion curve of the optical image capturing system set according to the 1st embodiment; 
[0059] FIG. 3 is a schematic view of an optical image capturing system set according to the 2nd 
embodiment of the present utility model; 
[0060] FIG. 4 shows, in order from left to right, spherical aberration curves, astigmatic field curves 
and a distortion curve of the optical image capturing system set according to the 2nd embodiment; 
[0061] FIG. 5 is a schematic view of an optical image capturing system set according to the 3rd 
embodiment of the present utility model; 
[0062] FIG. 6 shows, in order from left to right, spherical aberration curves, astigmatic field curves 
and a distortion curve of the optical image capturing system set according to the 3rd embodiment; 
[0063] FIG. 7 is a schematic view of an optical image capturing system set according to the 4th 
embodiment of the present utility model; 
[0064] FIG. 8 shows, in order from left to right, spherical aberration curves, astigmatic field curves 
and a distortion curve of the optical image capturing system set according to the 4th embodiment; 
[0065] FIG. 9 is a schematic view of an optical image capturing system set according to the 5th 
embodiment of the present utility model; 
[0066] FIG. 10 shows, in order from left to right, spherical aberration curves, astigmatic field curves 
and a distortion curve of the optical image capturing system set according to the 5th embodiment; 
[0067] FIG. 11 is a schematic view of an optical image capturing system set according to the 6th 
embodiment of the present utility model; 
[0068] FIG. 12 shows, in order from left to right, spherical aberration curves, astigmatic field curves 
and a distortion curve of the optical image capturing system set according to the 6th embodiment; 
[0069] FIG. 13 is a schematic view of an optical image capturing system set according to the 7th 
embodiment of the present utility model; 
[0070] FIG. 14 shows, in order from left to right, spherical aberration curves, astigmatic field curves 
and a distortion curve of the optical image capturing system set according to the 7th embodiment; 
[0071] FIG. 15 is a schematic view of an optical image capturing system set according to the 8th 
embodiment of the present utility model; 
[0072] FIG. 16 shows, in order from left to right, spherical aberration curves, astigmatic field curves 
and a distortion curve of the optical image capturing system set according to the 8th embodiment; 
[0073] FIG. 17 is a schematic view of an optical image capturing system set according to the 9th 
embodiment of the present utility model; 
[0074] FIG. 18 shows, in order from left to right, spherical aberration curves, astigmatic field curves 
and a distortion curve of the optical image capturing system set according to the 9th embodiment; 
[0075] FIG. 19 is a schematic view of an optical image capturing system set according to the 10th 
embodiment of the present utility model; 
[0076] FIG. 20 shows, in order from left to right, spherical aberration curves, astigmatic field curves 
and a distortion curve of the optical image capturing system set according to the 10th embodiment; 
[0077] FIG. 21 is a schematic parameter of the fifth lens of the optical image capturing system set 
according to the 1st embodiment of FIG. 1; and 
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[0078] FIG. 22 is a schematic parameter of the seventh lens of the optical image capturing system set 
according to the 1st embodiment of FIG. 1. 
 
[0079] DESCRIPTION OF MAIN REFERENCE NUMERALS 
[0080] Aperture: 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 
[0081] First lens: 110, 210, 310, 410, 510, 610, 710, 810, 910, 1010 
[0082] Object-side surfaces: 111, 211, 311, 411, 511, 611, 711, 811, 911, 1011 
[0083] Image-side surface: 112, 212, 312, 412, 512, 612, 712, 812, 912, 1012 
[0084] Second lens: 120, 220, 320, 420, 520, 620, 720, 820, 920, 1020 
[0085] Object-side surface: 121, 221, 321, 421, 521, 621, 721, 821, 921, 1021 
[0086] Image-side surface: 122, 222, 322, 422, 522, 622, 722, 822, 922, 1022 
[0087] Third lens: 130, 230, 330, 430, 530, 630, 730, 830, 930, 1030 
[0088] Object-side surface: 131, 231, 331, 431, 531, 631, 731, 831, 931, 1031 
[0089] Image-side surface: 132, 232, 332, 432, 532, 632, 732, 832, 932, 1032 
[0090] Fourth lens: 140, 240, 340, 440, 540, 640, 740, 840, 940, 1040 
[0091] Object-side surface: 141, 241, 341, 441, 541, 641, 741, 841, 941, 1041 
[0092] Image-side surfaces: 142, 242, 342, 442, 542, 642, 742, 842, 942, 1042 
[0093] Fifth lens: 150, 250, 350, 450, 550, 650, 750, 850, 950, 1050 
[0094] Object-side surface: 151, 251, 351, 451, 551, 651, 751, 851, 951, 1051 
[0095] Image-side surface: 152, 252, 352, 452, 552, 652, 752, 852, 952, 1052 
[0096] Sixth lens: 160, 260, 360, 460, 560, 660, 760, 860, 960, 1060 
[0097] Object-side surface: 161, 261, 361, 461, 561, 661, 761, 861, 961, 1061 
[0098] Image-side surface: 162, 262, 362, 462, 562, 662, 762, 862, 962, 1062 
[0099] Seventh lens: 170, 270, 370, 470, 570, 670, 770, 870, 970, 1070 
[0100] Object-side surface: 171, 271, 371, 471, 571, 671, 771, 871, 971, 1071 
[0101] Image-side surface: 172, 272, 372, 472, 572, 672, 772, 872, 972, 1072 
[0102] Image plane: 180, 280, 380, 480, 580, 680, 780, 880, 980, 1080 
[0103] Image sensing element: 181, 281, 381, 481, 581, 681, 781, 881, 981, 1081 
[0104] IR filters: 190, 290, 390, 490, 590, 690, 790, 890, 990, 1090 
[0105] f: a focal length of the optical image capturing system set 
[0106] Fno: an aperture value of the optical image capturing system set 
[0107] HFOV: a half of the maximal field of view of the optical image capturing system set 
[0108] V1:  an Abbe number of the first lens 
[0109] V2:  an Abbe number of the second lens 
[0110] CTmin : a minimum thickness on the optical axis of a lens from the first lens to the seventh 
lens  
[0111] R13: a curvature radius of the object-side surface of the seventh lens 
[0112] R14: a curvature radius of the image-side surface of the seventh lens 
[0113] f3: a focal length of the third lens 
[0114] f4: a focal length of the fourth lens 
[0115] f6: a focal length of the sixth lens 
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[0116] f7 : a focal length of the seventh lens 
[0117] SAG52: a displacement distance in parallel with an optical axis from a maximum effective 
diameter position on the image-side surface of the fifth lens to an optical axial lens 
[0118] CT5: a thickness on the optical axis of the fifth lens 
[0119] Yc72: on the image-side surface of the seventh lens, in addition to an intersection point with 
the optical axis, a tangent plane of the image-side surface thereof is perpendicular to the optical axis, 
a tangent point is formed between the tangent plane and the image-side surface, and a vertical distance 
from the tangent point to the optical axis 
[0120] Td: a distance from the object-side surface of the first lens to the image-side surface of the 
seventh lens on the optical axis 
[0121] FOV: maximal field of view of the optical image capturing system set 
[0122] ImgH: a half of a diagonal length of an effective sensing area of the image sensing element 
[0123] TTL: a distance between the object-side surface of the first lens and the image plane on the 
optical axis 

 

DETAILED DESCRIPTION 

[0124] An optical image capturing system set in order from an object side to an image side, includes 
a first lens, a second lens, a third lens, a fourth lens, a fifth lens, a sixth lens and a seventh lens. The 
optical image capturing system set further includes an image sensing element disposed on an image 
plane. Herein, the first lens to the seventh lens are seven single and non-cemented lenses. That is, any 
two lenses adjacent to each other are not cemented, and there is an air space between any two adjacent 
lenses. The manufacturing process of the cemented lenses is more complex than the single, non-
cemented lenses; and particularly, the joint surface of the two lenses needs to have a highly accurate 
curved surface to ensure these two lenses will be highly cemented. Further, during the cementing 
process, those two lenses might not be highly cemented due to displacement, affecting the overall 
optical imaging quality. Therefore, the optical image capturing system set of the present utility model 
provides seven single and non-cemented lenses for improving upon the problem generated by the 
cemented lenses. 
[0125] The first lens with positive refractive power has a convex object-side surface and a concave 
image-side surface, so that a total length of the optical image capturing system set can be reduced by 
adjusting the positive refractive power of the first lens. 
[0126] The second lens has a convex object-side surface and a concave image-side surface so that the 
astigmatism of the optical image capturing system set can be corrected. 
[0127] The fifth lens with negative refractive power can correct an aberration of the optical image 
capturing system set so as to improve image quality. The fifth lens can have a concave object-side 
surface and a convex image-side surface, so that the astigmatism of the optical image capturing system 
set can be effectively corrected. 
[0128] The sixth lens with positive refractive power has an object-side surface and an image-side 
surface which are both convex, so that a high order aberration of the optical image capturing system 
set can be corrected so as to enhance the resolution of the optical image capturing system set for better 
image quality. Furthermore, the object-side surface of the sixth lens changes from convex at a paraxial 
region to concave at a peripheral region so as to maintain a relative illumination of the periphery of 
images. 
[0129] The seventh lens with negative refractive power has an object-side surface and an image-side 
surface which are both concave, so that a principal point of the optical image capturing system set can 
be positioned away from the image plane for reducing a back focal length thereof so as to further 
reduce the total length of the optical image capturing system set, achieving the goal of a compact size. 
Moreover, the image-side surface of the seventh lens changes from concave at a paraxial region to 
convex at a peripheral region, and the seventh lens has inflection points. Therefore, an incident angle 
of an off-axis field of view onto the image sensing element can be effectively minimized, and 
preferably, aberrations of the off-axis field of view can be corrected. 
[0130] A curvature radius of the object-side surface of the seventh lens is R13, and a curvature radius 
of the image-side surface of the seventh lens is R14, the following condition is satisfied: -
5.0<R14/R13<1.0. By such an arrangement, the configuration of the surface curvature of the seventh 
lens can cooperate with the configuration of the other lenses of the optical image capturing system set, 
the arrangement of the aspheric surface of the other lenses and the arrangement of the inflection point 
to correct the high order aberration and the off-axis aberrations, for example, the comatic aberration 
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and the astigmatism, and to reduce the angle at which the incident light projects onto the image sensing 
element under a limited total length and to realize an optical image capturing system set with a better 
image quality and a compact size. Preferably, the optical image capturing system set further satisfies 
the following condition: -2.0<R14/R13<0.5. 
[0131] A focal length of the optical image capturing system set is f, a focal length of the sixth lens is 
f6, and a focal length of the seventh lens is f7, the following condition is satisfied: 1.8<|f/f6|+|f/f7|<6.0. 
By properly arranging the focal lengths of the sixth lens and the seven lens so as to form a positive--
negative telephoto structure, the total length of the optical image capturing system set can be 
effectively reduced. Preferably, the optical image capturing system set further satisfies the following 
condition: 2.3<|f/f6|+|f/f7|<5.0. 
[0132] A displacement distance in parallel with an optical axis from a maximum effective diameter 
position on the image-side surface of the fifth lens to an optical axial is SAG52, and a thickness on the 
optical axis of the fifth lens is CT5, the following condition is satisfied: -0.7 mm<SAG52+CT5<-0.1 
mm. Accordingly, it is favorable for manufacturing and assembling the lenses by arranging a proper 
surface curvature of the image-side surface of the fifth lens and a proper thickness of the lens. 
[0133] An Abbe number of the first lens is V1, and an Abbe number of the second lens is V2, the 
following condition is satisfied: 28<V1-V2<42. Accordingly, a chromatic aberration of the optical 
image capturing system set can be corrected. 
[0134] When the focal length of the optical image capturing system aet is f, and a distance from the 
object-side surface of the first lens to the image-side surface of the seventh lens on the optical axis is 
Td, the following condition is satisfied. 0.50<Td/f<1.35. Therefore, the total length of the optical 
image capturing system set can be effectively reduced so as to keep the optical image capturing system 
set compact. Preferably, the optical image capturing system set further satisfies the following condition: 
0.85<Td/f<1.25. 
[0135] The focal length of the optical image capturing system is f, a focal length of the third lens is 
f3, and a focal length of the fourth lens is f4, the following condition is satisfied: |f/f3|+|f/f4| <1.0. 
Therefore, the focal lengths of the third lens and the fourth lens are favorable for reducing the sensi-
tivity of the optical image capturing system set. 
[0136] The focal length of the optical image capturing system is f, and the focal length of the seventh 
lens is f7, the following condition is satisfied: -3.0<f/f7 <1.3. Consequently, the refractive power of 
the seventh lens will be favorable for further reducing the back focal length of the optical image 
capturing system set so as to reduce the total length. 
[0137] A minimum thickness on the optical axial of a lens from the first lens to the seventh lens is 
CTmin, the following condition is satisfied: 0.10 mm<CTmin<0.30 mm. Therefore, by adjusting the 
thickness of the lenses, it is favorable for manufacturing the lenses, and preventing the over-thin lenses 
from being formed abnormally so as to increase the yield rate of the lenses. 
[0138] The focal length of the optical image capturing system set is f, on the image-side surface of 
the seventh lens, in addition to an intersection point with the optical axis, a tangent plane of the image-
side surface thereof is perpendicular to the optical axis, a tangent point is formed between the tangent 
plane and the image-side surface, and a vertical distance from the tangent point to the optical axis is 
Yc72, the following condition is satisfied: 0.1<Yc72/f<0.9. Accordingly, the angle at which the 
incident light projects onto the image sensing element can be effectively reduced, thereby improving 
the response efficiency of the photosensitive element, thereby improving the image quality. 
[0139] A maximal field of view of the optical image capturing system set is FOV, the following 
condition is satisfied: 72 degrees<FOV<95 degrees. Accordingly, a larger field of view can be 
provided so as to obtain the required image scope and to avoid the image from distortion. 
[0140] The curvature radius of the image-side surface of the seventh lens is R14, and the focal length 
of the optical image capturing system set is f, and the following condition is satisfied: 0.1<R14/f<1.0. 
Therefore, the curvature of the image-side surface of the seventh lens will be favorable for the principal 
point of the optical image capturing system set being positioned away from the image plane so that the 
back focal length thereof can be reduced and the compact size thereof can be maintained. 
[0141] When a half of a diagonal length of the effective sensing area of the image sensing element is 
ImgH, and a distance between the object-side surface of the first lens and the image plane is TTL, the 
following condition is satisfied: 1.00 <TTL/ImgH<1.70. Thus, the total length of the optical image 
capturing system set can be reduced so as to maintain the compact size thereof, and suitable for being 
applied to the compact portable electronic products. 
[0142] In the optical image capturing system set of the present utility model, the lenses can be made 
of plastic or glass material. When the lenses are made of glass material, the distribution of the refractive 
power of the optical image capturing system set can be more flexible to design. When the lenses are 
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made of plastic material, the manufacturing cost thereof can be decreased. Furthermore, surfaces of 
the lenses can be arranged to be aspheric, because the aspheric surface of the lens is easy to form a 
shape other than spherical surface so as to have more controllable variables for eliminating the aber-
ration thereof, and to further decrease the required number of the lenses. Thus, the total length of the 
optical image capturing system set can be effectively reduced. 
[0143] In the optical image capturing system set of this utility model, when a lens has a convex surface, 
it indicates that the paraxial region of the surface is convex; and when the lens has a concave surface, 
it indicates that the paraxial region of the surface is concave. 
[0144] In the optical image capturing system set of this utility model, the optical image capturing 
system set can include at least one stop, and its position can be set before the first lens, between the 
lenses, or after the last lens. The stop type can be, for example, a glare stop or a field stop. Said glare 
stop or said field stop is for eliminating the stray light and thereby improving the image quality. 
[0145] In the optical image capturing system set of this utility model, an aperture can be configured 
between an object and a first lens (i.e., the front aperture) or between the first lens and the image plane 
(i.e., the center aperture). If the aperture is a front one, a longer distance between an exit pupil of the 
optical image capturing system set and an image plane is produced, which provides a telecentric effect 
and improves the image-receiving efficiency of the image sensing element CCD or CMOS. If it is a 
center aperture, it helps to enlarge the field of view of the optical image capturing system set, giving 
the optical image capturing system set the advantage of a wide-angle lens. 
[0146] The optical image capturing system set do not only equip with superior aberration correction 
functionality but also equip with superior image quality that can be applied to many electronic image 
systems, such as three-dimensional image capturing systems, digital cameras, portable devices or 
digital tablets. 
[0147] According to the above description of the present utility model, the following specific 
embodiments are provided for further explanation. 
[0148] 1st Embodiment 
[0149] Please refer to FIG. 1 and FIG. 2. FIG. 1 is a schematic view of an optical image capturing 
system set according to the 1st embodiment of the present utility model. FIG. 2 shows, in order from 
left to right, spherical aberration curves, astigmatic field curves and a distortion curve of the optical 
image capturing system set according to the 1st embodiment. Based on FIG. 1, it can be known that 
the optical image capturing system set includes, in order from an object side to an image side, an 
aperture 100, a first lens 110, a second lens 120, a third lens 130, a fourth lens 140, a fifth lens 150, a 
sixth lens 160, a seventh lens 170, an IR filter 190, an image plane 180 and an image sensing element 
181. 
[0150] The first lens 110 with positive refractive power has a convex object-side surface 111 and a 
concave image-side surface 112, which are both aspheric, and the first lens 110 is made of plastic 
material. 
[0151] The second lens 120 with negative refractive power has a convex object-side surface 121 and 
a concave image-side surface 122 which are both aspheric, and the second lens 120 is made of plastic 
material. 
[0152] The third lens 130 with positive refractive power has a convex object-side surface 131 and a 
concave image-side surface 132, which are both aspheric, and the third lens 130 is made of plastic 
material. 
[0153] The fourth lens 140 with positive refractive power has both an object-side surface 141 and an 
image-side surface 142 being convex, and are both aspheric, and the fourth lens 140 is made of plastic 
material. 
[0154] The fifth lens 150 with negative refractive power has a concave object-side surface 151 and a 
convex image-side surface 152, which are both aspheric, and the fifth lens 150 is made of plastic 
material. 
[0155] The sixth lens 160 with positive refractive power has a convex object-side surface 161 that 
changes from convex at a paraxial region to concave at a peripheral region and a convex image-side 
surface 162, which are both aspheric, and the sixth lens 160 is made of plastic material. 
[0156] The seventh lens 170 with negative refractive power has a concave object-side surface 171 
and a concave image-side surface 172 that changes from concave at a paraxial region to convex at a 
peripheral region, and both are aspheric, and the seventh lens 170 is made of plastic material. 
Furthermore, the image-side surface 172 of the seventh lens 170 includes inflection points. 
[0157] The IR filter 190 is made of glass and located between the seventh lens 170 and the image  
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plane 180, and will not affect the focal length of the optical image capturing system set.
[0158] The equation of the aspheric surface profiles of the aforementioned lenses is expressed as 
follows: 
[0159]   

[0160] where:
[0161] X is the relative distance between a point on the aspheric surface spaced at a distance Y from 
the optical axis and the tangential plane at the aspheric surface vertex;
[0162] Y is the distance from the point on the curve of the aspheric surface to the optical axis;
[0163] R is the curvature radius;
[0164] K is the conic coefficient; and
[0165] Ai is the i-th aspheric coefficient.
[0166] In the optical image capturing system set of the 1st embodiment, a focal length of the optical 
image capturing system set is f, an f-number of the optical image capturing system set is Fno, and a 
half of the maximal field of view of the optical mage capturing system set is HFOV, the values thereof 
are as follows: f=4.01 mm; Fno=2.00; and HFOV=44.3 degrees. 
[0167] In the optical image capturing system set of the 1st embodiment, an Abbe number of the first 
lens 110 is V1 and an Abbe number of the second lens 120 is V2, the following condition is satisfied: 
V1-V2=32.6. 
[0168] In the optical image capturing system set of the 1st embodiment, a minimum thickness on the 
optical axial of a lens from the first lens 110 to the seventh lens 170 is CTmin, the following condition 
is satisfied: CTmin=0.230 mm.
[0169] In the optical image capturing system set of the 1st embodiment, a curvature radius of the 
object-side surface 171 of the seventh lens 170 is R13, a curvature radius of the image-side surface 
172 is R14, and the focal length of the optical image capturing system set is f, the following conditions 
are satisfied: R14/R13= -0.03; and R14/f= 0.27. 
[0170] In the optical image capturing system set of the 1st  embodiment, the focal length of the optical 
image capturing system set is f, a focal length of the third lens 130 is f3, a focal length of the fourth 
lens 140 is f4, a focal length of the sixth lens 160 is f6, and a focal length of the seventh lens 170 is f7, 
the following conditions are satisfied: |f/f3 + |f/f4| =0.67; |f/f6| + |f/f7| =4.17;  and f/f7 = -2.07. 
[0171] Reference is now made to FIG. 21, which is a schematic parameter of the fifth lens 150 of the 
optical mage capturing system set of the 1st embodiment of FIG. 1. Based on FIG. 21, it can be known 
that a displacement distance in parallel with the optical axis from a maximum effective diameter 
position on the image-side surface 152 of the fifth lens 150 to an optical axial is SAG52, and a 
thickness of the fifth lens 150 on the optical axis is CT5, the following condition is satisfied:
SAG52+CT5= -0.19 mm. 
[0172] Please refer to FIG. 22, which is a schematic parameter of the seventh lens 170 of the optical 
image capturing system set of the 1st embodiment of FIG. 1. Based on FIG. 22, it can be known that 
on the image-side surface 172 of the seventh lens 170, in addition to an intersection point with the 
optical axis, a tangent plane of the image-side surface 172 is perpendicular to the optical axis, a tangent 
point is formed between the tangent plane and the image-side surface 172, and a vertical distance from 
the tangent point to the optical axis is Yc72, the focal length of the optical image capturing system set 
is f, and a distance from the object-side surface 111of the first lens 110 to the image-side surface 172 
of the seventh lens 170 on the optical axis is Td, the following conditions are satisfied: Yc72/f=0.49; 
and Td/f=1.11. 
[0173] In the optical image capturing system set of the 1st embodiment, the maximal field of view of 
the optical image capturing system set is FOV, the following condition is satisfied: FOV=88.6 degrees.
[0174] In the optical image capturing system set of the 1st embodiment, a half of the diagonal length 
of the effective sensing area of the image sensing element 181 is ImgH, and a distance between the 
object-side surface 111 of the first lens 110 and an image plane 180 on the optical axis is TTL, the 
following condition is satisfied: TTL/ImgH = 1.43. 
[0175] Refer to Table 1 and Table 2 as follows. 

X(Y) = (Y2 / R)/ (l +sqrr(l - (1 +k)x (Y/R)2))+ ~ (At) x(Yi) 
i 
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[0176]  
 

TABLE 1: 1st Embodiment 

f (focal length)= 4.01 mm, Fno (F-number)= 2.00, HFOV (half field of view) = 44.3 deg. 

Surface 

 
Curvature 

Radius 

Thickness Material Index 
Abbe 

# 

Focal 

length 

0 Object Plano Infinity     

1 Ape.  Plano    -0.232     
2 Lens 1 2.434710 (ASP) 0.432 Plastic 1.544 55.9 7.09 
3  6.184400 (ASP) 0.129     
4 Lens 2 2.617130 (ASP) 0.230 Plastic 1.640 23.3 -18.39 
5  2.067550 (ASP) 0.227     
6 Lens 3 8.427200 (ASP) 0.408 Plastic 1.544 55.9 18.55 
7  50.097500 (ASP) 0.148     
8 Lens 4 8.616300 (ASP) 0.475 Plastic 1.544 55.9 8.83 
9  -10.657500 (ASP) 0.369     
10 Lens 5 -1.135390 (ASP) 0.260 Plastic 1.640 23.3 -5.23 
11  -1.871900 (ASP) 0.046     
12 Lens 6 5.095500 (ASP) 0.960 Plastic 1.544 55.9 1.92 
13  -1.224510 (ASP) 0.260     
14 Lens 7 -39.871000 (ASP) 0.519 Plastic 1.544 55.9 -1.93 
15  1.086250 (ASP) 0.800     
16 IR filter Plano 0.200 Glass 1.517 64.2 -- 
17  Plano 0.333     
18 Image plane Plano —     

Reference wavelength (d-line) is 587.6 nm 

 
 
[0177]  
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[0178] Table 1 shows the detailed structural data of the 1st embodiment, where the curvature radius, 
the thickness and the focal length are shown in mm. Surface numbers 0-18 represent the surfaces 
sequentially arranged from the object-side to the image-side. Table 2 shows the aspherical surface 
data in the 1st embodiment, where k represents the conic coefficient of the equation of the aspheric 
surface profiles. A1-A14 represent the aspheric coefficients ranging from the 1st order to the 14th 
order of each surface. In addition, the tables presented below for each embodiment are the 
corresponding schematic diagrams and aberration curves, and the definitions of the data in the tables 
are the same as Table 1 and Table 2 of the 1st embodiment. Therefore, an explanation in this regard 
will not be provided again. 
 
[0179] 2nd Embodiment 
[0180] Please refer to FIG. 3 and FIG. 4. FIG. 3 is a schematic view of an optical image capturing 
system set according to the 2nd embodiment of the present utility model. FIG. 4 shows, in order 
from left to right, spherical aberration curves, astigmatic field curves and a distortion curve of the 
optical image capturing system set according to the 2nd embodiment. Based on FIG. 3, it can be 
known that the optical image capturing system set includes, in order from an object side to an image 
side, a first lens 210, an aperture 200, a second lens 220, a third lens 230, a fourth lens 240, a fifth 
lens 250, a sixth lens 260, a seventh lens 270, an IR filter 290, an image plane 280 and an image 
sensing element 281. 
[0181] The first lens 210 with positive refractive power has a convex object-side surface 211 and 
a concave image-side surface 212, which are both aspheric, and the first lens 210 is made of plastic 
material. 
[0182] The second lens 220 with negative refractive power has a convex object-side surface 221 
and a concave image-side surface 222, which are both aspheric, and the second lens 220 is made of 

TABLE 2: Aspheric Coefficients 

Surface  2 3 4 5 6 
k = 8.27120E-01 4.62437E+00 -1.13191E+01 -6.38616E+00 0.00000E+00 

A4 = -1.74532E-03 -5.83063E-02 -1.16345E-01 -6.30254E-02 -3.22408E-03 

A6 = 1.66444E-02 9.03971E-02 1.17622E-01 5.70756E-02 -2.88888E-03 

A8 = 4.28968E-03 -3.60302E-02 -7.66726E-02 -2.83491E-02 4.75917E-04 

A10 = -3.07413E-02 -1.36439E-02 7.44823E-03 6.65499E-03 -2.13932E-03 

A12 = 3.78197E-02 1.65731E-02 1.44225E-02 -8.04619E-03  

A14 = -1.23654E-02 -1.71803E-03 -1.00255E-02 2.81404E-03  

Surface  7 8 9 10 11 

k = 0.00000E+00 -1.41923E+01 3.00000E+00 -1.91162E+00 -2.91712E+00 

A4 = -2.22211E-02 -4.89368E-02 -2.77627E-02 1.27682E-01 4.41976E-02 

A6 = 1.62467E-03 -9.79475E-03 -2.66788E-02 -1.56846E-01 -4.96818E-02 

A8 = -2.71793E-03 8.35766E-03 4.86057E-03 9.93741E-02 2.88045E-02 

A10 = -1.57662E-03 -3.63072E-03 7.65106E-05 -4.10875E-02 -1.07348E-02 

A12 =  -2.59001E-03 -1.00897E-04 1.33686E-02 2.93622E-03 

A14 =  1.02823E-03 1.39343 E-04 -2.16846E-03 -3.46573E-04 

Surface  12 13 14 15  

k = 1.52786E+00 -5.57551E+00 -1.12826E+01 -6.42535E+00  

A4 = -6.23424E-02 -1.65595E-02 -5.43119E-02 -2.80684E-02  

A6 = 2.96152E-02 1.11540E-04 6.52054E-03 4.82354E-03  

A8 = -8.05261E-03 9.36251E-03 -1.28046E-04 -6.50633E-04  

A10 = 7.04579E-04 -3.77558E-03 1.85706E-05 5.03266E-05  

A12 = 2.48481E-05 5.75870E-04 1.46128E-06 -2.63079E-06  

A14 = -5.10512E-06 -3.18169E-05 -5.41596E-07 7.71151E-08  
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plastic material.  
[0183] The third lens 230 with negative refractive power has a concave object-side surface 231 and 
a concave image-side surface 232, which are both aspheric, and the third lens 230 is made of plastic 
material. 
[0184] The fourth lens 240 with positive refractive power has a convex object-side surface 241 and 
a convex image-side surface 242, which are both aspheric, and the fourth lens 240 is made of plastic 
material. 
[0185] The fifth lens 250 with negative refractive power has a concave object-side surface 251 and 
a convex image-side surface 252, which are both aspheric and the fifth lens 250 is made of plastic 
material. 
[0186] The sixth lens 260 with positive refractive power has a convex object-side surface 261 that 
changes from convex at a paraxial region to concave at a peripheral region, and a convex image-
side surface 262 which are both aspheric, and the sixth lens 260 is made of plastic material. 
[0187] The seventh lens 270 with negative refractive power has a concave object-side surface 271 
and a concave image-side surface 272 that changes from concave at a paraxial region to convex at 
a peripheral region, and both are aspheric, and the seventh lens 270 is made of plastic material. 
Furthermore, the image-side surface 272 of the seventh lens 270 includes inflection points. 
[0188] The IR filter 290 is made of glass and located between the seventh lens 270 and the image 
plane 280, and will not affect the focal length of the optical mage capturing system set. 
[0189] Please refer to Table 3 and Table 4 below. 
[0190]  
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[0191]  

 
 
 
 
 
 
 

[0192]  
 
  

TABLE 3: 2nd Embodiment 

f (focal length)= 4.69 mm. Fno (F-number) = 2.00. HFOV (half of field of view)=39.9 deg. 
Surface 

 

 Curvature 

Radius 

Thickness Material Index Abbe 

# 

Focal 

length 

0 Object Plano Infinity     

1 Lens 1 2.338420 (ASP) 0.661 Plastic 1.544 55.9 5.34 
2  10.750800 (ASP) 0.040     

3 Ape. Plano 0.016     

4 Lens 2 7.445700 (ASP) 0.240 Plastic 1.640 23.3 -17.26 
5  4.391600 (ASP) 0.445     

6 Lens 3 -21.710900 (ASP) 0.381 Plastic 1.544 55.9 -39.74 
7  5361.416200 (ASP) 0.147     

8 Lens 4 5.575000 (ASP) 0.529 Plastic 1.544 55.9 7.69 
9  -16.175800 (ASP) 0.515     

10 Lens 5 -1.284340 (ASP) 0.300 Plastic 1.650 21.4 -8.44 
11  -1.831180 (ASP) 0.035     

12 Lens 6 4.475500 (ASP) 1.150 Plastic 1.544 55.9       2.49 
13  -1.763930 (ASP) 0.325     

14 Lens 7 -3.393300 (ASP) 0.420 Plastic 1.544 55.9 -2.12 
15  1.819780 (ASP) 0.700     

16 IR filter Plano 0.200 Glass 1.517 64.2 —— 
17  Plano 0.272     

18 Image Plane Plano —     

Reference wavelength (d-line) is 587.6 nm 

TABLE 4: Aspheric Coefficients 

Surface  1 2 4 5 6 

k = 9.80773E-01 -1.92188E+01 8.90606E+00 -1.79159E+00 0.00000E+00 
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[0193] In the 2nd embodiment, the equation of the aspheric surface profiles is the same as the 
equation of the 1st embodiment. Also, the definitions of f, Fno, HFOV, V1, V2, CTmin, R13, R14, 
f3, f4, f6, f7, SAG52, CT5, Yc72, Td, FOV, TTL and ImgH are the same as those stated in the 1st 
embodiment, so an explanation in this regard will not be provided again. 
[0194] In conjunction with Table 3, the following data can be extrapolated.  
[0195]   
 2nd Embodiment 
 f (mm) 4.69 |f/f6| + |f/f7| 4.10 
 Fno 2.00 f/f7 -2.22 
 HFOV (deg.)   39.9 SAG52 + CT5 (mm) -0.44 
 V1-V2   32.6 Yc72/f     0.40 
 CTmin (mm) 0.240 Td/f     1.11 
 R14/R13 -0.54 FOV (deg.)     79.8 
 R14/f 0.39 TTL/ImgH    1.58 
 |f/f3| + |f/f4| 0.73   
 
[0196] 3rd Embodiment 
[0197] Please refer to FIG. 5 and FIG. 6. FIG. 5 is a schematic view of an optical image capturing 
system set according to the 3rd embodiment of the present utility model. FIG. 6 shows, in order 
from left to right, spherical aberration curves, astigmatic field curves and a distortion curve of the 
optical image capturing system set according to the 3rd embodiment. Based on FIG. 5, it can be  
  

A4 = -2.18593E-03 -6.46057E-02 -1.10653E-01 -4.86404E-02 -3.93493E-02 
A6 = -1.54070E-02 7.63918E-02 1.13450E-01 5.13025E-02 -1.80331E-02 
A8 = 3.05338E-02 -4.29638E-02 -6.80130E-02 -3.24642E-02 4.67850E-03 

A10 = -3.36226E-02 -2.10201E-03 8.54602E-03 1.32076E-02 -9.93176E-03 
A12 = 1.79152E-02 1.22516E-02 1.21194E-02 -2.83179E-03  
A14 = -4.00474E-03 -3.93519E-03 -4.15964E-03 1.09867E-03  

Surface  7 8 9 10 11 

k = 0.00000E+00 -5.00000E+01 -1.99836E+01 -2.35110E+00 -5.56653E+00 

A4 = -9.08185E-02 -4.85174E-02 -2.66060E-02 1.14859E-01 2.33258E-02 
A6 = 1.74613E-02 -1.31630E-02 -3.07938E-02 -1.72783E-01 -5.37931E-02 
A8 = -1.60883E-02 5.98634E-03 6.93109E-03 9.45890E-02 2.74189E-02 

A10 = 1.15200E-03 -1.00384E-03 7.89597E-04 -4.12706E-02 -1.10956E-02 
A12 =  -1.22616E-03 -3.12044E-04 1.37733E-02 2.94183E-03 
A14 =  5.23056E-04 1.91696E-05 -1.93858E-03 -2.89735E-04 

Surface  12 13 14 15  

k = 1.11152E-01 -5.90226E+00 -3.47383E+00 -9.89411E+00  

A4 = -6.66847E-02 -2.36853E-02 -5.03202E-02 -2.43023E-02  
A6 = 2.67368E-02 -4.13868E-03 7.31438E-03 4.35401E-02  
A8 = -7.42114E-03 9.41497E-03 -1.79551E-04 -6.10939E-04  

A10 = 5.58018E-04 -3.69867E-03 3.41602E-06 5.28792E-05  
A12 = -1.77933E-05 5.80183E-04 1.46128E-06 -2.74531E-06  
A14 = 5.57785E-06 -3.25579E-05 -3.73207E-07 6.39095E-08  
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known that the optical image capturing system set includes, in order from an object side to an image 
side, an aperture 300, a first lens 310, a second lens 320, a third lens 330, a fourth lens 340, a fifth 
lens 350, a sixth lens 360, a seventh lens 370, an IR filter 390, an image plane 380 and an image 
sensing element 381. 
[0198] The first lens 310 with positive refractive power has a convex object-side surface 311 and 
a concave image-side surface 312, which are both aspheric, and the first lens 310 is made of plastic 
material. 
[0199] The second lens 320 with negative refractive power has a convex object-side surface 321 
and a concave image-side surface 322, which are both aspheric, and the second lens 320 is made of 
plastic material. 
[0200] The third lens 330 with negative refractive power has a convex object-side surface 331 and 
a concave image-side surface 332, which are both aspheric, and the third lens 330 is made of plastic 
material. 
[0201] The fourth lens 340 with positive refractive power has a convex object-side surface 341 and 
a concave image-side surface 342, which are both aspheric, and the fourth lens 340 is made of plastic 
material. 
[0202] The fifth lens 350 with negative refractive power has a concave object-side surface 351 and 
a convex image-side surface 352, which are both aspheric, and the fifth lens 350 is made of plastic 
material. 
[0203] The sixth lens 360 with positive refractive power has a convex object-side surface 361 that 
changes from convex at a paraxial region to concave at a peripheral region, and a convex image-
side surface 362 which are both aspheric. The sixth lens 360 is made of plastic material. 
[0204] The seventh lens 370 with negative refractive power has a convex object-side surface 371 
and a concave image-side surface 372 that changes from concave at a paraxial region to convex at 
a peripheral region, and both are aspheric. The seventh lens 370 is made of plastic material. 
Furthermore, the image-side surface 372 of the seventh lens 370 includes inflection points. 
[0205] The IR filter 390 is made of glass, and located between the seventh lens 370 and the image 
plane 380, and will not affect the focal length of the optical image capturing system set. 
[0206] Please refer to Table 5 and Table 6 below. 
[0207]  

TABLE 5: 3rd Embodiment 

f (focal length)= 5.20 mm. Fno (F-number) = 2.20. HFOV (half of field of view)= 40.3 deg. 

Surface  Curvature Radius Thickness Material Index Abbe # 
Focal 
length 

0 Object Plano Infinity     

1 Ape.  Plano -0.247     
2 Lens 1 2.767090 (ASP) 0.539 Plastic 1.544 55.9 6.38 
3  12.665200 (ASP) 0.099     

 
[0208]  
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4 Lens 2 5.044800 (ASP) 0.270 Plastic 1.634 23.8 -15.43 

5  3.259300 (ASP) 0.368     

6 Lens 3 10.920300 (ASP) 0.462 Plastic 1.544 55.9 -34.51 

7  6.802200 (ASP) 0.085     

8 Lens 4 3.989400 (ASP) 0.419 Plastic 1.544 55.9 7.64 

9  96.088900 (ASP) 0.646     

10 Lens 5 -2.054730 (ASP) 0.350 Plastic 1.634 23.8 -8.46 

11  -3.577300 (ASP) 0.070     

12 Lens 6 10.886400 (ASP) 1.152 Plastic 1.535 56.3 2.85 

13  -1.703910 (ASP) 0.097     

14 Lens 7 15.384600 (ASP) 0.923 Plastic 1.535 56.3 -2.80 

15  1.336710 (ASP) 0.900     

16 IR filter Plano 0.300 Glass 1.517 64.2 — 
17  Plano 0.422     

18 Image plane Plano —     

Reference wavelength (d-line) is 587.6 nm 

[0209]  
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  Surface  7 8 9 10 11 

k = -6.24200E-01 -1.60325E+01 -2.00000E+01 -1.50067E+00 -8.18413E+00 

A4 = -4.44571E-02 -2.44682E-02 -1.02379E-02 8.48765E-02 2.22208E-02 

A6 = 3.51367E-03 -1.31705E-02 -2.07363E-02 -8.98396E-02 -3.01459E-02 

A8 = -3.87828E-03 3.00348E-03 3.71865E-03 4.18718E-02 1.25384E-02 

A10 = -3.59950E-04 -6.35328E-04 2.26563E-04 -1.47834E-02 -3.88355E-03 

A12 =  -4.41456E-04 -4.60637E-05 3.82222E-03 8.20642E-04 

A14 =  1.91129E-04 5.60135E-05 -4.33119E-04 -6.93937E-05 

  Surface  12 13 14 15 
 

k = -1.55961E+01 -5.41368E+00 -1.00000E+00 -4.99510E+00  

A4 = -3.68193E-02 -2.75200E-02 -5.52252E-02 -2.04338E-02  

A6 = 1.63940E-02 1.17221E-03 8.08138E-03 3.00855E-03  

A8 = -4.13324E-03 4.36791E-03 -2.17936E-04 -3.08074E-04  

A10 = 3.21097E-04 -1.34050E-04 -2.60573E-05 1.95617E-05  

A12 = 1.44523E-05 1.57879E-04 -8.43969E-07 -7.52512E-07  

A14 = -2.23880E-06 -7.06951E-06 1.80932E-07 1.29525E-08  

 
[0210] In the 3rd embodiment, the equation of the aspheric surface profiles is the same as the 
equation of  the 1st embodiment. Also, the definitions of f, Fno, HFOV, V1, V2, CTmin, R13, R14, 
f3, f4, f6, f7, SAG52, CT5, Yc72, Td, FOV, TTL and ImgH are the same as those stated in the 1st 
embodiment, so an explanation in this regard will not be provided again. 
[0211] In conjunction with Table 5, the following data can be extrapolated: 
[0212]   
  

TABLE 6: Aspheric Coefficients 

Surface  2 3 4 5 6 

k = 3.52553E-01 -3.37368E+01 -9.47575E+00 -6.02858E+00 3.00000E+00 

A4 = -1.85103E-03 -4.12408E-02 -8.08093E-02 -4.19419E-02 -9.49326E-03 
A6 = -3.40118E-03 4.54419E-02 6.96078E-02 3.07246E-02 -1.02428E-02 
A8 = 7.83761E-03 -2.38616E-02 -3.13092E-02 -1.31529E-02 1.38652E-03 
A10 = -1.11780E-02 -2.36325E-03 5.29695E-04 2.75455E-03 -1.05695E-03 

A12 = 7.49400E-03 7.59632E-03 5.01418E-03 -1.11157E-03  
A14 = -2.25623E-03 -3.29843E-03 -2.22181E-03 2.12214E-04  
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[0213] 4th Embodiment 
[0214] Please refer to FIG. 7 and FIG. 8. FIG. 7 is a schematic view of an optical image capturing  

system set according to  the 4th embodiment of the present utility model. FIG. 8 shows, in order from 
left to right, spherical aberration curves, astigmatic field curves and a distortion curve of the optical 
image capturing system set of the 4th embodiment. Based on FIG. 7, it can be known that the optical 
image capturing system set includes, in order from an object side to an image side, a first lens 410, 
a second lens 420, an aperture 400, a third lens 430, a fourth lens 440, a fifth lens 450, a sixth lens 
460, a seventh lens 470, an IR filter 490, an image plane 480 and an image sensing element 481. 
[0215] The first lens 410 with positive refractive power has a convex object-side surface 411 and 
a concave image-side surface 412, which are both aspheric, and the first lens 410 is made of plastic 
material. 
[0216] The second lens 420 with negative refractive power has a convex object-side surface 421 
and a concave image-side surface 422, which are both aspheric, and the second lens 420 is made of 
plastic material. 
[0217] The third lens 430 with negative refractive power has a concave object-side surface 431 and 
a convex image-side surface 432, which are both aspheric, and the third lens 430 is made of plastic 
material. 
[0218] The fourth lens 440 with positive refractive power has a convex object-side surface 441 and 
a convex image-side surface 442, which are both aspheric, and the fourth lens 440 is made of plastic 
material. 
[0219] The fifth lens 450 with negative refractive power has a concave object-side surface 451 and 
a convex image-side surface 452, which are both aspheric, and the fifth lens 450 is made of plastic 
material. 
[0220] The sixth lens 460 with positive refractive power has a convex object-side surface 461 that 
changes from convex at a paraxial region to concave at a peripheral region and a convex image-side 
surface 462, and both are aspheric. The sixth lens 460 is made of plastic material. 
[0221] The seventh lens 470 with negative refractive power has a concave object-side surface 471 
and a concave image-side surface 472 that changes from concave at a paraxial region to convex at 
a peripheral region, and both are aspheric, and the seventh lens 470 is made of plastic material. 
Furthermore, the image-side surface 472 of the seventh lens 470 includes inflection points. 
[0222] The IR filter 490 is made of glass and located between the seventh lens 470 and the image 
plane 480, and will not affect the focal length of the optical image capturing system set. 
[0223] Please refer to Table 7 and Table 8 below. 
[0224]  
 
  

3rd Embodiment 

f (mm) 5.20 |f/f6| + |f/f7| 3.68 

Fno 2.20 f/f7 -1.85 

HFOV (deg.) 40.3 SAG52 + CT5 (mm) -0.16 

V1-V2 32.1 Yc72/f 0.49 

CTmin (mm) 0.270 Td/f 1.05 

R14/R13 0.09 FOV (deg.)   80.6 

R14/f 0.26 TTL/ImgH 1.56 

|f/f3| + |f/f4| 0.83   
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TABLE 7: 4th Embodiment 

f (focal length)= 4.61 mm. Fno (F-number) = 2.30. HFOV (half of field of view)= 37.5 deg. 

Surface  Curvature Radius Thickness Material Index Abbe # 
Focal 
length 

0 Object Plano Infinity     

1 Lens 1 2.389670 (ASP) 0.633 Plastic 1.544 55.9 4.60 
2  46.838100 (ASP) 0.047     

3 Lens 2 8.712400 (ASP) 0.240 Plastic 1.640 23.3 -15.14 
4  4.537300 (ASP) 0.091     
5 Ape. Plano 0.208     
6 Lens 3 -12.471700 (ASP) 0.237 Plastic 1.640 23.3 -26.34 
7  -48.317500 (ASP) 0.222     
8 Lens 4 6.178900 (ASP) 0.462 Plastic 1.544 55.9     8.37 
9  -16.846700 (ASP) 0.521     
10 Lens 5 -1.097580 (ASP) 0.280 Plastic 1.650 21.4 -8.13 
11  -1.524590 (ASP) 0.035     

12 Lens 6 4.355700 (ASP) 0.802 Plastic 1.544 55.9   3.20 
13  -2.706150 (ASP) 0.504     
14 Lens 7 -4.028200 (ASP) 0.703 Plastic 1.535 56.3 -2.82 
15  2.559930 (ASP) 0.500     
16 IR filter Plano 0.300 Glass 1.517 64.2 — 
17  Plano 0.315     
18 Image plane Plano —     

Reference wavelength (d-line) is 587.6 nm. 

 
[0225]  

TABLE 8: Aspheric Coefficients 

[0226]    
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Surface  1 2 3 4 6 

k = 1.57610E+00 0.00000E+00 2.24432E+01 -9.81610E+00 0.00000E+00 

A4 =    -7.07207E-03 -2.87756E-02 -9.04706E-02 -6.10678E-02 -4.44285E-02 
A6 =    -1.73645E-02 7.01684E-02 1.09158E-01 3.92193E-02 -2.89024E-03 
A8 = 2.79532E-02 -4.79826E-02 -7.54503E-02 -9.10816E-03 3.45020E-03 
A10 =    -3.14039E-02 -9.04108E-04 9.41003E-03 -1.62587E-02 -1.87971E-02 
A12 = 1.74531E-02 1.24907E-02 1.80847E-02 1.36062E-02  
A14 =    -4.70458E-03 -3.66630E-03 -5.00907E-03 1.38208E-03  

Surface  7 8 9 10 11 

k = 0.00000E+00 -2.96150E+01 -2.00000E+01 -2.26652E+00 -4.54917E+00 

A4 =     -6.62324E-02 -7.68638E-02 -5.17014E-02 1.10874E-01 1.52213E-02 
A6 = 2.37827E-02 1.57132E-04 -3.08132E-02 -1.74659E-01 -5.08872E-02 
A8 =    -3.96313E-03 6.90401E-03 6.97349E-03 9.48529E-02 2.77209E-02 
A10 =    -1.35674E-02 -1.61108E-03 1.31243E-03 -4.06977E-02  -1.11489E-02 
A12 =  4.41316E-04 -2.05109E-04 1.37104E-02 2.97559E-03 
A14 =  3.73746E-04 1.46854E-04 -2.37068E-03  -2.24668E-04 

Surface  12 13 14 15  

k = 1.18222E+00 -4.28114E+00 -1.42975E+00 -1.14325E+01  

A4 =    -6.34381E-02 7.42374E-03 -4.49002E-02 -2.28851E-02  
A6 = 2.49561E-02 -8.55673E-03 7.09692E-03 3.88514E-03  
A8 =    -7.40096E-03 8.95202E-03 -3.08539E-04 -6.48704E-04  
A10 = 5.43575E-04 -3.66943E-03 1.94081E-05 5.58332E-05  
A12 =    -2.86123E-05 5.92930E-04 7.86735E-06 -1.82732E-06  
A14 = 1.63381E-05 -2.99776E-05 -6.29814E-07 -9.15485E-09  

  
[0227] In the 4th embodiment, the equation of the aspheric surface profiles is the same as the 
equation of the 1st embodiment. Also, the definitions of f, Fno, HFOV, V1, V2, CTmin, R13, R14, 
f3, f4, f6, f7, SAG52, CT5, Yc72, Td, FOV, TTL and ImgH are the same as those stated in the 1st 
embodiment; so an explanation in this regard will not be provided again. 
[0228] In conjunction with Table 7, the following data can be extrapolated: 
[0229]  

          4th Embodiment 

f (mm) 4.61 |f/f6| + |f/f7| 3.07 

Fno 2.30 f/f7 -1.63 

HFOV (deg.) 37.5 SAG52 + CT5 (mm) -0.32 

VI-V2 32.6 Yc72/f 0.37 

CTmin (mm)      0.237 Td/f 1.08 

R14/R13 -0.64 FOV (deg.) 75.0 

R14/f 0.56 TTL/ImgH 1.67 

|f/f3| + |f/f4| 0.73   

[0230] 5th Embodiment 
[0231] Please refer to FIG. 9 and FIG. 10. FIG. 9 is a schematic view of an optical image capturing 
system set according to the 5th embodiment of the present utility model. FIG. 10 shows, in order 

Page 24 of 129



25  

CN 202886720 U                                                SPECIFICATION             21/39 

from left to right, spherical  aberration curves, astigmatic field curves and a distortion curve of the 
optical image capturing system set according to the 5th embodiment. Based on FIG. 9, it can be 
known that the optical image capturing system set includes, in order from an object side to an image 
side, an aperture 500, a first lens 510, a second lens 520, a third lens 530, a fourth lens 540, a fifth 
lens 550, a sixth lens 560, a seventh lens 570, an IR filter 590, an image plane 580 and an image 
sensing element 581. 
[0232] The first lens 510 with positive refractive power has a convex object-side surface 511 and 
a convex image-side surface 512, which are both aspheric, and the first lens 510 is made of plastic 
material. 
[0233] The second lens 520 with negative refractive power has a convex object-side surface 521 
and a concave image-side surface 522, which are both aspheric, and the second lens 520 is made of 
plastic material. 
[0234] The third lens 530 with positive refractive power has a convex object-side surface 531 and 
a convex image-side surface 532, which are both aspheric, and the third lens 530 is made of plastic 
material. 
[0235] The fourth lens 540 with positive refractive power has a convex object-side surface 541 and 
a concave image-side surface 542, which are both aspheric, and the fourth lens 540 is made of plastic 
material. 
[0236] The fifth lens 550 with negative refractive power has a concave object-side surface 551 and 
a convex image-side surface 552, which are both aspheric, and the fifth lens 550 is made of plastic 
material. 
[0237] The sixth lens 560 with positive refractive power has a convex object-side surface 561 that 
changes from convex at a paraxial region to concave at a peripheral region and a convex image-side 
surface 562, and both are aspheric. The sixth lens 560 is made of plastic material. 
[0238] The seventh lens 570 with negative refractive power has a concave object-side surface 571 
and a concave image-side surface 572 that changes from concave at a paraxial region to convex at 
a peripheral region, and both are aspheric, and the seventh lens 570 is made of plastic material. 
Furthermore, the image-side surface 572 of the seventh lens 570 includes inflection points. 
[0239] The IR filter 590 is made of glass and located between the seventh lens 570 and the image 
plane 580, and will not affect the focal length of the optical image capturing system set. 
[0240] Please refer to Table 9 and Table 10 below. 
 
[0241]  
 
 

TABLE 9: 5th Embodiment 

f (focal length)= 3.74 mm. Fno (F-number) = 2.10. HFOV (half of field of view) = 38.7 deg. 

Surface Curvature Radius Thickness Material Index Abbe # 
Focal 
length 

0   Object Plano infinity     

1 Ape.  Plano -0.200     
 
[0242]   
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2 Lens 1 2.036410 (ASP) 0.498 Plastic 1.544 55.9 3.47 
3  -23.551600 (ASP) 0.030     
4 Lens 2 2.627980 (ASP) 0.220 Plastic 1.650 21.4 -7.14 
5  1.622050 (ASP) 0.426     
6 Lens 3 248.664500 (ASP) 0.508 Plastic 1.544 55.9 69.73 
7  -44.742700 (ASP) 0.132     
8 Lens 4 4.625300 (ASP) 0.365 Plastic 1.544 55.9 10.43 
9  24.281800 (ASP) 0.241     
10 Lens 5 -1.596190 (ASP) 0.250 Plastic 1.650 21.4 -8.74 
11  -2.357310 (ASP) 0.030     
12 Lens 6 3.574000 (ASP) 0.825 Plastic 1.544 55.9 2.53 
13  -2.063240 (ASP) 0.457     
14 Lens 7 -1.894410 (ASP) 0.320 Plastic 1.544 55.9 -2.04 
15  2.837640 (ASP) 0.350     
16 IR filter Plano 0.145 Glass 1.517 64.2 — 
17  Plano 0.204     
18 Image plane Plano —     

Reference wavelength (d-line) is 587.6 nm. 

 
 
[0243]  
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TABLE 10: Aspheric Coefficients 

Surface  2 3 4 5 6 

k = 2.20625E+00 -1.00000E+00 7.37774E-01 -4.60870E+00 -8.50000E+00 

A4 = -1.75513E-02 3.06838E-02 -1.27831E-01 -3.67140E-02 -2.57989E-02 

A6 = -3.96576E-02 5.61015E-02 1.53096E-01 9.14770E-02 -1.55297E-02 

A8 = 8.70611E-02 -1.17110E-01 -1.43188E-01 -1.02582E-01 2.26274E-02 

A10 = -1.76322E-01 9.72894E-02 -1.49053E-02 5.13291E-02 -3.91197E-02 

A12 = 1.67677E-01 -2.38813E-02 1.03153E-01 -1.57919E-02 1.70202E-02 

A14 = -7.01622E-02 -9.74824E-03 -5.68855E-02 3.40552E-03  

Surface  7 8 9 10 11 

k = -1.00000E+00 -1.25015E+01 -1.00000E+00 -3.56188E+00 -1.35942E+01 

A4 = -1.05499E-01 -1.38805E-01 -6.34312E-02 2.42110E-01 8.14332E-02 

A6 = 3.32319E-02 4.14127E-03 -4.60031E-02 -3.21783E-01 -1.10006E-01 

A8 = -1.93231E-02 1.53781E-02 1.16320E-02 2.32868E-01 6.91190E-02 

A10 = -7.07693E-03 -1.01486E-02 -2.46831E-03 -1.42663E-01 -3.64787E-02 

A12 = 2.21073E-03 -9.20265E-03 -8.59666E-04 5.87983E-02 1.28753E-02 

A14 =  4.46565E-03 1.74660E-03 -9.87907E-03 -1.75963E-03 

Surface  12 13 14 15  

k = -3.39853E+00 -4.40903E+00 -2.12503E+00 -2.00964E+01  

A4 = -1.07531E-01 -1.45461E-02 -4.53039E-02 -2.63996E-02  

A6 = 4.54702E-02 -1.61418E-02 1.65877E-02 6.43803E-03  

A8 = -1.84675E-02 2.48627E-02 -8.83767E-04 -1.44751E-03  

A10 = 2.21076E-03 -1.18993E-02 -8.66834E-05 1.61180E-04  

A12 = -2.65924E-04 2.54456E-03 -3.82312E-06 -1.33173E-05  

A14 = 1.12042E-04 -2.06928E-04 1.23641E-06 6.78805E-07  

 
[0244] In the 5th embodiment, the equation of the aspheric surface profiles is the same as the 
equation of the 1st embodiment. Also, the definitions of f, Fno, HFOV, V1, V2, CTmin, R13, 
R14, f3, f4, f6, f7, SAG52, CT5, Yc72, Td, FOV, TTL and ImgH are the same as those stated in 
the 1st embodiment, so an explanation in this regard will not be provided again. 
[0245] In conjunction with Table 9, the following data can be extrapolated:  
[0246]   
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[0247] 6th Embodiment 
[0248] Please refer to FIG. 11 and FIG. 12. FIG. 11 is a schematic view of an optical image 
capturing system set according to the 6th embodiment of the present utility model. FIG. 12 shows, 
in order from left to right, spherical aberration curves, astigmatic field curves and a distortion 
curve of the optical image capturing system set according to the 6th embodiment. Based on FIG. 
11, it can be known that the optical image capturing system set includes, in order from an object 
side to an image side, an aperture 600, a first lens 610, a to second lens 620, a third lens 630, a 
fourth lens 640, a fifth lens 650, a sixth lens 660, a seventh lens 670, an IR filter 690, an image 
plane 680 and an image sensing element 681. 
[0249] The first lens 610 with positive refractive power has a convex object-side surface 611 
and a convex image-side surface 612, which are both aspheric, and the first lens 610 is made of 
plastic material. 
[0250] The second lens 620 with negative refractive power has a convex object-side surface 
621 and a concave image-side surface 622, which are both aspheric, and the second lens 620 is 
made of plastic material. 
[0251] The third lens 630 with negative refractive power has a concave object-side surface 631 
and a concave image-side surface 632, which are both aspheric, and the third lens 630 is made 
of plastic material. 
[0252] The fourth lens 640 with positive refractive power has a convex object-side surface 641 
and a convex image-side surface 642, which are both aspheric, and the fourth lens 640 is made 
of plastic material. 
[0253] The fifth lens 650 with negative refractive power has a concave object-side surface 651 
and a convex image-side surface 652, which are both aspheric, and the fifth lens 650 is made of 
plastic material. 
[0254] The sixth lens 660 with positive refractive power has a concave object-side surface 661 
and a convex image-side surface 662 which are both aspheric, and the sixth lens element 660 is 
made of plastic material.
[0255] The seventh lens 670 with negative refractive power has a convex object-side surface 
671 and a concave image-side surface 672 that changes from concave at a paraxial region to 
convex at a peripheral region, and both are aspheric, and the seventh lens 670 is made of plastic 
material. Furthermore, the image-side surface 672 of the seventh lens 670 includes inflection 
points. 
[0256] The IR filter 690 is made of glass and located between the seventh lens 670 and the image 
plane 680, and will not affect the focal length of the optical image capturing system set. 
[0257] Please refer to Table 11 and Table 12 below. 
[0258]  

  

5th Embodiment 

f (mm) 3.74 |f/f6| + |f/f7|      3.31 

Fno 2.10 f/f7 -1.83 
HFOV (deg.) 38.7 SAG52 + CT5 (mm) -0.05 

V1-V2 34.5 Yc72/f 0.40 

CTmin (mm) 0.220 Td/f 1.15 

R14/R13 -1.50 FOV (deg.)   77.4 

R14/f 0.76 TTL/ImgH 1.62 

|f/f3|+ |f/f4| 0.41   
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[0259]  
 
 

[0260]  
 

 
  

TABLE 11: 6th Embodiment 

f (focal length)= 5.38 mm. Fno (F-number) = 2.20. HFOV(half of field of view)= 39.1 deg. 

Surface  Curvature Radius Thickness Material Index Abbe # 
Focal 
length 

0 Object Plano Infinity     

1     Ape. Plano    -0.240     

2 Lens 1 2.999970 (ASP) 0.606 Plastic 1.544 55.9   5.29 
3  -67.612600 (ASP) 0.072     

4 Lens 2 8.567900 (ASP) 0.273 Plastic 1.634 23.8 -14.38 

5  4.361700 (ASP) 0.509     

6 Lens 3 -26.055100 (ASP) 0.471 Plastic 1.544 55.9 -18.30 

7  16.219900 (ASP) 0.098     

8 Lens 4 4.863200 (ASP) 0.586 Plastic 1.544 55.9   6.92 
9  -15.971000 (ASP) 0.637     

10 Lens 5 -1.609130 (ASP) 0.330 Plastic 1.634 23.8 -8.17 

11  -2.520100 (ASP) 0.070     

12 Lens 6 -25.286300 (ASP) 0.823 Plastic 1.535 56.3   3.27 
13  -1.653350 (ASP) 0.051     

14 Lens 7 28.203800 (ASP) 1.235 Plastic 1.535 56.3 -3.15 

15  1.564750 (ASP) 0.900     

16      IR filter Plano 0.300 Glass 1.517 64.2      - 
17  Plano 0.376     

18 Image plane Plano -     

Reference wavelength (d-line) is 587.6 nm. 
 

Table 12: Aspheric Coefficients 
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Surface  2 3 4 5 6 

k = 4.01544E-01 -5.00000E+01 -8.42402E+00 -9.30597E+00       3.00000E+00 

A4 = -1.56440E-03 -3.80636E-02 -8.19776E-02 -4.68550E-02 -1.24630E-02 
A6 = -2.89629E-03 4.41253E-02 6.66015E-02 2.79083E-02 -7.20040E-03 
A8 = 5.74626E-03 -2.40812E-02 -3.05395E-02 -1.33958E-02 6.99479E-04 
A10 = -9.82788E-03 -1.13343E-03 9.24213E-04 3.07751E-03 -1.24872E-03 
A12 = 7.50285E-03 7.58909E-03 5.01905E-03 -1.11147E-03  
A14 = -2.25574E-03 -3.29879E-03 -2.22159E-03 2.12328E-04  

Surface  7 8 9 10 11 

k = -9.69905E+00 -2.00000E+01 -3.24011E+00 -1.08216E+00 -2.91816E+00 

A4 = -4.82613E-02 -2.98065E-02 -6.80002E-03 8.05669E-02 2.11134E-02 
A6 = 3.37685E-03 -1.29738E-02 -2.28135E-02 -8.91292E-02 -3.01124E-02 
A8 = -2.79449E-03 2.81599E-03 3.46632E-03 4.20982E-02 1.24422E-02 
A10 = -9.37756E-05 -6.72440E-04 2.15464E-07 -1.47389E-02 -3.90392E-03 
A12 =  -4.96332E-04 -1.38855E-04 3.81920E-03 8.23878E-04 
A14 =  1.90099E-04 4.01335E-05 -4.44578E-04 -6.55653E-05 

Surface  12 13 14 15  

k = 5.00000E+00 -3.91428E+00 -1.00000E+00 -5.65225E+00  

A4 = -3.12302E-02 -2.53693E-02 -4.42218E-02 -1.83434E-02  
A6 = 1.47040E-02 1.66451E-03 7.06313E-03 2.88292E-03  
A8 = -4.37468E-03 4.26941E-03 -2.47434E-04 -3.18087E-04  
A10 = 3.12703E-04 -1.35527E-03 2.49118E-05 2.05537E-05  
A12 = 1.96691E-05 1.57833E-04 -5.34985E-07 -7.48457E-07  
A14 = -9.39014E-07 -6.65177E-06 1.89711E-07 1.10386E-08  

 
[0261] In the 6th embodiment, the equation of the aspheric surface profiles is the same as the 
equation of the 1st embodiment. Also, the definitions of f, Fno, HFOV, V1, V2, CTmin, R13, R14, 
f3, f4, f6, f7, SAG52, CT5, Yc72, Td, FOV, TTL and ImgH are the same as those stated in the 1st 
embodiment, so an explanation in this regard will not be provided again. 
[0262] In conjunction with Table 11, the following data can be extrapolated:  
[0263]  
 
 
 
 
 

 
 
 
 
 
 

[0264] 7th Embodiment 
 
[0265] Please refer to FIG. 13 and FIG. 14. FIG. 13 is a schematic view of an optical image 

6th Embodiment 
f (mm) 5.38 |f/f6| + |f/f7| 3.35 

Fno 2.20 f/f7 -1.71 

HFOV (deg.) 39.1 SAG52 + CT5 (mm) -0.41 

V1-V2 32.1 Yc72/f 0.48 

CTmin (mm) 0.273 Td/f 1.07 

R14/R13 0.06 FOV (deg.) 78.2 

R14/f 0.29 TTL/ImgH 1.61 
|f/f3| + |f/f4| 1.07   
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capturing system set according to the 7th embodiment of the present utility model. FIG. 14 shows, 
in order from left to right, spherical  aberration curves, astigmatic field curves and a distortion curve 
of the optical image capturing system set according to the 7th embodiment. Based on FIG. 13, it can 
be known that the optical image capturing system set includes, in order from an object side to an 
image side, a first lens 710, an aperture 700, a second lens 720, a third lens 730, a fourth lens 740, 
a fifth lens 750, a sixth lens 760, a seventh lens 770, an IR filter 790, an image plane 780 and an 
image sensing element 781. 
[0266] The first lens 710 with positive refractive power has a convex object-side surface 711 and 
a convex image-side surface 712, which are both aspheric, and the first lens 710 is made of plastic 
material. 
[0267] The second lens 720 with negative refractive power has a concave object-side surface 721 
and a concave image-side surface 722, which are both aspheric, and the second lens 720 is made of 
plastic material. 
[0268] The third lens 730 with negative refractive power has a concave object-side surface 731 and 
a convex image-side surface 732, which are both aspheric, and the third lens 730 is made of plastic 
material. 
[0269] The fourth lens 740 with positive refractive power has a convex object-side surface 741 and 
a convex image-side surface 742, which are both aspheric, and the fourth lens 740 is made of plastic 
material. 
[0270] The fifth lens 750 with negative refractive power has a concave object-side surface 751 and 
a convex image-side surface 752, which are both aspheric, and the fifth lens 750 is made of plastic 
material. 
[0271] The sixth lens 760 with positive refractive power has a convex object-side surface 761 that 
changes from convex at a paraxial region to concave at a peripheral region and a convex image-side 
surface 762, and both are aspheric. The sixth lens 760 is made of plastic material. 
[0272] The seventh lens 770 with negative refractive power has a concave object-side surface 771 
and a concave image-side surface 772 that changes from concave at a paraxial region to convex at 
a peripheral region, and both are aspheric. The seventh lens 770 is made of plastic material. 
Furthermore, the image-side surface 772 of the seventh lens 770 includes inflection points. 
[0273] The IR filter 790 is made of glass and located between the seventh lens 770 and the image 
plane 780, and will not affect the focal length of the optical image capturing system set. 
[0274] Please refer to Table 13 and Table 14 below. 
[0275]  
 
 
 
 
 
 
 
 
 
 

[0276]  
 
 
 
 

TABLE 13: 7th Embodiment 

f (focal length)= 4.70 mm. Fno (F-number)= 2.05. HFOV (half field of view) = 39.9 deg. 

Surface  Curvature Radius Thickness Material Index 
Abbe 

# Focal length 

0 Object Plano Infinity     

1 Lens 1 2.552000 (ASP) 0.644 Plastic 1.544 55.9 4.51 
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[0277]   
  

2  -59.234700(ASP)   -0.019     

3      Ape.  Plano 0.087     

4 Lens 2 -33.697200 (ASP) 0.271 Plastic 1.650 21.4 -13.48 

5  11.539200 (ASP) 0.443     

6 Lens 3 -9.405600 (ASP) 0.326 Plastic 1.544 55.9 -20.22 

7  -65.634000 (ASP) 0.074     

8 Lens 4 5.508100 (ASP) 0.488 Plastic 1.544 55.9   8.43 

9  -26.548500 (ASP) 0.512     

10 Lens 5 -1.455840 (ASP) 0.300 Plastic 1.650 21.4 -9.21 

11  -2.080300 (ASP) 0.035     

12 Lens 6 5.526900 (ASP) 1.196 Plastic 1.544 55.9   2.63 

13  -1.781640 (ASP) 0.381     

14 Lens 7 -3.779400 (ASP) 0.450 Plastic 1.530 55.8 -2.29 

15  1.864430 (ASP) 0.700     

16 IR filter Plano 0.200 Glass 1.517 64.2 — 

17  Plano 0.316     

18   Image plane Plano 
— 

    

Reference wavelength (d-line) is 587.6 nm. 
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[0278] In the 7th embodiment, the equation of the aspheric surface profiles is the same as the equation of 

the 1st embodiment. Also, the definitions of f, Fno, HFOV, V1, V2, CTmin, R13, R14, f3, f4, f6, f7, SAG52, 
CT5, Yc72, Td, FOV, TTL and ImgH are the same as those stated in the 1st embodiment, so an explanation 
in this regard will not be provided again. 
[0279] In conjunction with Table 13, the following data can be extrapolated:  
[0280]  
  

TABLE 14: Aspheric Coefficients 

Surface  1 2 4 5 6 

k = 1.24996E+00 -5.00000E+01 -5.00000E+01 -5.00000E+01 -1.47280E+01 

A4 = -6.55257E-03 -5.28204E-02 -8.73850E-02 -5.59195E-02 -4.28602E-02 

A6 = -1.77310E-02 7.30552E-02 1.14595E-01 5.56109E-02 -1.89061E-02 

A8 = 3.02431E-02 -4.28443E-02 -6.87772E-02 -3.99650E-02 6.43553E-03 

A10 = -3.30032E-02 -2.94210E-03 4.82093E-03 1.66795E-02 -4.33981E-03 
A12 = 1.72237E-02      1.22346E-02 1.37324E-02 -3.82242E-03 -5.02596E-05 

A14 = -4.03478E-03    -3.93520E-03 -4.15965E-03 1.09866E-03 -4.36603E-09 

Surface 7 8 9 10 11 

k = -5.00000E-01 -5.00000E+01 3.00000E+00 -2.11829E+00 -7.16778E+00 

A4 = -8.75294E-02  -5.93688E-02 -3.06406E-02 1.22411E-01 2.60299E-02 

A6 = 1.95170E-02   -8.93391E-03 -3.18133E-02 -1.71303E-01 -5.34072E-02 
A8 = -1.44992E-02  5.53314E-03 7.75816E-03 9.38898E-02 2.73223E-02 

A10 = 2.16819E-03   -1.19246E-03 1.04262E-03 -4.15955E-02 -1.11730E-02 
A12 = 4.65110E-04   -1.16400E-03 -4.08272E-04 1.36852E-02 2.93311E-03 

A14 = -4.14156E-04 5.27523E-04 -4.78330E-05 -1.99216E-03 -2.75785E-04 

Surface 12 13 14 15 
 

k = 2.13050E+00 -4.68712E+00 -1.92871E+01 -7.18320E+00  

A4 = -5.78245E-02 -1.04836E-02 -5.71189E-02 -2.59797E-02  
A6 = 2.40501E-02   -7.74761E-03    6.98751E-03 4.42064E-03  
A8 = -7.84867E-03 9.20324E-03 -1.87842E-04 -5.99594E-04  

A10 = 5.33907E-04  -3.68429E-03 5.07686E-06 5.25450E-05  
A12 = -1.75044E-05       5.84664E-04 1.90670E-06 -2.78886E-06  
A14 = 1.26961E-05  -3.16505E-05 -2.77147E-07 6.51816E-08  
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7th Embodiment 

f (mm) 4.70 |f/f6| + |f/f7| 3.84 

Fno 2.05 f/f7 -2.05 

HFOV (deg.)  39.9 SAG52 + CT5 (mm) -0.32 

V1-V2  34.5 Yc72/f 0.42 

CTmin (mm) 0.271 Td/f 1.10 

R14/R13 -0.49 FOV (deg.) 79.8 

R14/f 0.40 TTL/ImgH 1.58 

|f/f3| + |f/f4| 0.79   

 

[0281] 8th Embodiment 
[0282] Please refer to FIG. 15 and FIG. 16. FIG. 15 is a schematic view of an optical image capturing 
system set according to the 8th embodiment of the present utility model. FIG. 16 shows, in order from left 
to right, spherical aberration curves, astigmatic field curves and a distortion curve of the optical image 
capturing system set according to the 8th embodiment. Based on FIG. 15, it can be known that, the 
optical image capturing system set includes, in order from an object side to an image side, a first lens 810, 
an aperture 800, a second lens 820, a third lens 830, a fourth lens 840, a fifth lens 850, a sixth lens 860, a 
seventh lens 870, an IR filter 890, an image plane 880 and an image sensing element 881. 
[0283] The first lens 810 with positive refractive power has a convex object-side surface 811 and a 
concave image-side surface 812, which are both aspheric, and the first lens 810 is made of plastic material. 
[0284] The second lens 820 with negative refractive power has a convex object-side surface 821 and a 
concave image-side surface 822, which are both aspheric, and the second lens 820 is made of plastic 
material. 
[0285] The third lens 830 with positive refractive power has a concave object-side surface 831 and a 
convex image-side surface 832, which are both aspheric, and the third lens 830 is made of plastic material. 
[0286] The fourth lens 840 with positive refractive power has a concave object-side surface 841 and a 
convex image-side surface 842, which are both aspheric, and the fourth lens 840 is made of plastic material. 
[0287] The fifth lens 850 with negative refractive power has a concave object-side surface 851 and a 
convex image-side surface 852, which are both aspheric, and the fifth lens 850 is made of plastic material. 
[0288] The sixth lens 860 with positive refractive power has a convex object-side surface 861 that changes 
from convex at a paraxial region to concave at a peripheral region and a convex image-side surface 862, 
and both are aspheric, and the sixth lens 860 is made of plastic material.  
[0289] The seventh lens 870 with negative refractive power has a concave object-side surface 871 and a 
concave image-side surface 872 that changes from concave at a paraxial region to convex at a peripheral 
region, and both are aspheric, and the seventh lens 870 is made of plastic material. Furthermore, the image-
side surface 872 of the seventh lens 870 comprises inflection points. 
[0290] The IR filter 890 is made of glass and located between the seventh lens 870 and the image plane 
880, and will not affect the focal length of the optical image capturing system set. 
[0291] Please refer to Table 15 and Table 16 below. 
[0292]   
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TABLE 15: 8th Embodiment 

f (focal length)= 5.08 mm. Fno (F-number)= 2.20. HFOV (half of field of view) = 37.5 deg. 

Surface  Curvature Radius Thickness Material index Abbe # Focal length 

0    Object Plano Infinity 
    

1 Lens 1 2.106050 (ASP) 0.727 Plastic 1.530 55.8 4.48 

2  16.377300 (ASP) 0.058     

3 Ape. Plano 0.042     

4 Lens 2 9.396400 (ASP) 0.240 Plastic 1.650 21.4 -11.76 

5  4.171200 (ASP) 0.447     

6 Lens 3 -6.904700 (ASP) 0.449 Plastic 1.530 55.8 14.72 

7  -3.745600 (ASP) 0.050     

8 Lens 4 -237.531700 (ASP) 0.364 Plastic 1.530 55.8 279.46 

9  -91.271700 (ASP) 0.476     

10 Lens 5 -1.264930 (ASP) 0.300 Plastic 1.650 21.4 -10.79 

11  -1.687700 (ASP) 0.090     

12 Lens 6 4.716500 (ASP) 0.612 Plastic 1.530 55.8 4.50 

13  -4.604000 (ASP) 0.936     

14 Lens 7 -4.091400 (ASP) 0.460 Plastic 1.530 55.8 -3.60 

15  3.720800 (ASP) 0.500     

16 IR filter Plano 0.200 Glass 1.517 64.2 — 

17  Plano 0.294     

18 Image plane Plano —     

Reference wavelength (d-line) is 587.6 nm. 
 

 
[0293]  
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[0294] In the 8th embodiment, the equation of the aspheric surface profiles is the same as the equation of 

the 1st embodiment. Also, the definitions of f, Fno, HFOV, V1, V2, CTmin, R13, R14, f3, f4, f6, f7, SAG52, 
CT5, Yc72, Td, FOV, TTL and ImgH are the same as those stated in the 1st embodiment, so an explanation 
in this regard will not be provided again. 
[0295] In conjunction with Table 15, the following data can be extrapolated:  
[0296]  

8th Embodiment 
f (mm) 5.08 |f/f6| + |f/f7| 2.54 

Fno      2.20 f/f7 -1.41 

HFOV (deg.) 37.5 SAG52 + CT5 (mm) -0.38 

VI-V2 34.4 Yc72/f 0.30 

CTmin (mm) 0.240 Td/f 1.03 

R14/R13 -0.91 FOV (deg.) 75.0 

R14/f 0.73 TTL/ImgH 1.54 

 
[0297]  

TABLE 16: Aspheric Coefficients 

Surface  1 2 4 5 6 

k = 8.90178E-01 -3.61096E-01 -3.83218E+01 -9.14738E+00 -1.98164E+01 

A4 = -4.95272E-03 -4.57358E-02 -9.83371E-02 -5.31829E-02 -3.94999E-02 
A6 = -1.44552E-02 5.29770E-02 1.11966E-01 6.97942E-02 -1.95451E-02 
A8 = 2.49942E-02 -3.15473E-02 -6.31640E-02 -3.75623E-02 3.72584E-04 
A10 = -2.93336E-02 2.41746E-03 7.64209E-03 1.03095E-02 -8.46446E-03 
A12 = 1.61703E-02 4.39750E-03 1.24249E-02 5.48284E-04 2.58665E-03 
A14 = -4.07081E-03 -1.46693E-03 -4.15965E-03 1.09866E-03 -1.17926E-08 

Surface  7 8 9 10 11 

k =   -2.56555E+00 3.00000E+00 -1.03183E+00 -1.76852E+00 -3.42595E+00 

A4 =   -6.18956E-02 -1.04186E-01 -5.10015E-02 1.55550E-01 3.32805E-02 
A6 = 1.87497E-02 4.15342E-03 -2.98507E-02 -1.66325E-01 -5.00058E-02 
A8 =    -1.53337E-02 8.38758E-03 9.54388E-03 9.12039E-02 2.70150E-02 
A10 = 2.17052E-03 8.77193E-04 1.30623E-03 -4.24285E-02 -1.14852E-02 

A12 = 1.95878E-03     -4.85466E-04      -4.86555E-04 1.37199E-02 2.89303E-03 
A14 =    -4.05129E-04 1.22823E-05 8.10409E-06 -1.81567E-03 -2.38389E-04 

Surface  12 13 14 15  

k=    -6.58821E+00 -1.61451E+01 -2.62115E+00 -2.11643E+01  

A4 =    -6.25392E-02 -8.14410E-03 -4.42315E-02 -2.19259E-02  
A6 = 2.57139E-02 -7.65552E-03 7.71517E-03 3.60828E-03  
A8 =    -7.55747E-03 9.57982E-03     -2.57484E-04 -5.48595E-04  
A10 = 9.90623E-04 -3.64717E-03 -1.43974E-05 5.09581E-05  
A12 =    -1.45805E-04 5.80279E-04 7.50606E-07 -3.19315E-06  
A14 = 1.30850E-05 -3.36611E-05 -2.46540E-08 1.00041E-07  
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    |f/f3| + |f/f4| 0.36   

 
 
[0298] 9th Embodiment 
[0299] Please refer to FIG. 17 and FIG. 18. FIG. 17 is a schematic view of an optical image capturing 
system set according to the 9th embodiment of the present utility model. FIG. 18 shows, in order from left 
to right, spherical aberration curves, astigmatic field curves and a distortion curve of the optical image 
capturing system set according to the 9th embodiment. Based on FIG. 17, it can be known that the optical 
image capturing system set includes, in order from an object side to an image side, a first lens 910, an 
aperture 900, a second lens 920, a third lens 930, a fourth lens 940, a fifth lens 950, a sixth lens 960, a 
seventh lens 970, an IR filter 990, an image plane 980 and an image sensing element 981. 
[0300] The first lens 910 with positive refractive power has a convex object-side surface 911 and a 
concave image-side surface 912, which are both aspheric, and the first lens 910 is made of plastic material. 
[0301] The second lens 920 with negative refractive power has a convex object-side surface 921 and a 
concave image-side surface 922, which are both aspheric, and the second lens 920 is made of plastic 
material. 
[0302] The third lens 930 with positive refractive power has a concave object-side surface 931 and a 
convex image-side surface 932, which are both aspheric, and the third lens 930 is made of plastic material. 
[0303] The fourth lens 940 with negative refractive power has a concave object-side surface 941 and a 
concave image-side surface 942, which are both aspheric, and the fourth lens 940 is made of plastic material. 
[0304] The fifth lens 950 with negative refractive power has a concave object-side surface 951 and a 
convex image-side surface 952, which are both aspheric, and the fifth lens 950 is made of plastic material. 
[0305] The sixth lens 960 with positive refractive power has a convex object-side surface 961 that changes 
from convex at a paraxial region to concave at a peripheral region and a convex image-side surface 962, 
and both are aspheric, and the sixth lens 960 is made of plastic material.  
[0306] The seventh lens 970 with negative refractive power has a concave object-side surface 971 and a 
concave image-side surface 972 that changes from concave at a paraxial region to convex at a peripheral 
region, and both are aspheric, and the seventh lens 970 is made of plastic material. Furthermore, the image-
side surface 972 of the seventh lens 970 includes inflection points. 
[0307] The IR filter 990 is made of glass and located between the seventh lens 970 and the image plane 
980, and will not affect the focal length of the optical image capturing system set. 
[0308] Please refer to Table 17 and Table 18 below. 
[0309]   
 

TABLE 17: 9th Embodiment 

f (focal length)= 5.19 mm. Fno (F-number)= 2.20. HFOV (half field of view)= 36.9 deg. 

Surface  Curvature Radius Thickness Material Index Abbe # 
Focal 
length 

 
[0310]  

 

  

I I I I I I 
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0 Object Plano Infinity 
    

1 Lens 1 2.016660 (ASP) 0.778 Plastic 1.530 55.8  4.30 
2  15.131600 (ASP) 0.073     

3       Ape.   Plano 0.030     

4 Lens 2 6.870700 (ASP) 0.240 Plastic 1.650 21.4 -10.88 
5  3.436500 (ASP) 0.396     

6 Lens 3 -11.287400 (ASP) 0.443 Plastic 1.530 55.8 18.44 
7  -5.309200 (ASP) 0.131     

8 Lens 4 -75.949000 (ASP) 0.275 Plastic 1.614 25.6 -28.98 
9  23.276000 (ASP) 0.512     

10 Lens 5 -1.507460 (ASP) 0.306 Plastic 1.583 30.2 -30.36 
11  -1.770930 (ASP) 0.090     

12 Lens 6 5.383000 (ASP) 0.640 Plastic 1.530 55.8   4.20 
13  -3.638100 (ASP) 0.580     

14 Lens 7 -5.525900 (ASP) 0.460 Plastic 1.514 56.8 -3.47 
15  2.704660 (ASP) 0.500     

16 IR filter Plano 0.200 Glass 1.517 64.2 — 
17  Plano 0.574     

18 Image plane Plano —     

Reference wavelength (d-line) is 587.6 nm. 

  
[0311]  
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TABLE 18: Aspheric Coefficients 

Surface  1 2 4 5 6 

k = 7.06581E-01 1.43308E+00 -1.70988E+01 -6.76507E+00 -5.00000E+01 

A4 =  -5.20571E-03 -4.45093E-02 -9.83870E-02 -5.12300E-02 -2.97615E-02 

A6 = -1.43494E-02 5.06872E-02    1.09598E-01 6.89375E-02 -1.00827E-02 

A8 = 2.44478E-02 -2.98149E-02 -5.98233E-02 -3.70644E-02 -4.95992E-04 

A10 = -2.85733E-02 4.01557E-03 7.18376E-03 1.10013E-02 -1.06053E-02 

A12 = 1.53650E-02 2.22862E-03 1.16900E-02 6.95250E-04 5.81239E-03 

A14 = -3.67572E-03 -7.58506E-04 -4.15965E-03 1.09866E-03 -1.37340E-08 

Surface  7 8 9 10 11 

k = -3.60203E+00 3.00000E+00 6.00756E-01 -1.33044E+00 -1.94664E+00 

A4 = -5.98240E-02 -1.39760E-01 -7.64183E-02 1.60132E-01 1.88715E-02 

A6 = 1.66271E-02 -5.04354E-03 -2.27892E-02 -1.65334E-01 4.82161E-02 

A8 = -1.72316E-02 7.79298E-03 1.09834E-02 8.79958E-02 2.72834E-02 

A10 = 1.09129E-03 1.30186E-03 8.03602E-04 -4.25563E-02 -1.16685E-02 

A12 = 2.17693E-03 -2.58667E-04 -4.59790E-04 1.38851E-02 2.87178E-03 

A14 = -2.13849E-04 3.54222E-04 1.04242E-04 -1.79214E-02 -1.95884E-04 

Surface  12 13 14 15  

k = -3.16527E+01 -1.32837E+01 -2.00000E+01 -1.02392E+01  

A4 = -7.21293E-02 -7.69920E-03 -4.22026E-02 -2.47789E-02  

A6 = 2.94689E-02 -8.05827E-03 -7.35719E-03 3.72634E-03  

A8 = -7.19999E-03 9.55590E-03 -2.91687E-04 -5.55536E-04  

A10 = 8.26684E-04 -3.64828E-03 -1.57467E-05 5.20424E-05  

A12 = -1.98203E-04 5.79269E-04 8.72367E-07 -3.10945E-06  

A14 = 2.72684E-05 -3.34003E-05 1.39566E-08 9.28903E-08  

 
 
[0312] In the 9th embodiment, the equation of the aspheric surface profiles is the same as the equation of 
the 1st embodiment. Also, the definitions of f, Fno, HFOV, V1, V2, CTmin, R13, R14, f3, f4, f6, f7, SAG5, 
CT5, Yc72, Td, FOV, TTL and ImgH are the same as those stated in the 1st embodiment, so an explanation 
in this regard will not be provided again. 
[0313] In conjunction with Table 17, the following data can be extrapolated: 
[0314]    
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[0315] 10th Embodiment 
[0316] Please refer to FIG. 19 and FIG, 20. FIG. 19 is a schematic view of an optical image capturing 
system set according to the 10th embodiment of the present utility model. FIG. 20 shows, in order from 
left to right, spherical aberration curves, astigmatic field curves and a distortion curve of the optical image 
capturing system set according to the 10th embodiment. Based on FIG. 19, it can be known that the optical 
image capturing system set includes, in order from an object side to an image side, an aperture 1000, a first 
lens 1010, a second lens 1020, a third lens 1030, a fourth lens 1040, a fifth lens 1050, a sixth lens 1060, a 
seventh lens 1070, an IR filter 1090, an image plane 1080 and an image sensing element 1081. 
[0317] The first lens 1010 with positive refractive power has a convex object-side surface 1011 and a 
concave image-side surface 1012, which are both aspheric, and the first lens 1010 is made of glass material. 
[0318] The second lens 1020 with negative refractive power has a concave object-side surface 1021 and 
a concave image-side surface 1022, which are both aspheric, and the second lens 1020 is made of plastic 
material. 
[0319] The third lens 1030 with negative refractive power has a convex object-side surface 1031 and a 
concave image-side surface 1032, which are both aspheric, and the third lens 1030 is made of plastic 
material. 
[0320] The fourth lens 1040 with positive refractive power has a convex object-side surface 1041 and a 
concave image-side surface 1042, which are both aspheric, and the fourth lens 1040 is made of plastic 
material. 
[0321] The fifth lens 1050 with negative refractive power has a concave object-side surface 1051 and a 
convex image-side surface 1052, which are both aspheric, and the fifth lens 1050 is made of plastic material. 
[0322] The sixth lens 1060 with positive refractive power has a convex object-side surface 1061 that 
changes from convex at a paraxial region to concave at a peripheral region and a convex image-side surface 
1062, and both are aspheric, and the sixth lens 1060 is made of plastic material. 
[0323] The seventh lens 1070 with negative refractive power has a convex object-side surface 1071 and a 
concave image-side surface 1072 that changes from concave at a paraxial region to convex at a peripheral 
region, and both are aspheric. The seventh lens 1070 is made of plastic material. Furthermore, the image-
side surface 1072 of the seventh lens 1070 includes inflection points. 
[0324] The IR filter 1090 is made of glass and located between the seventh lens 1070 and the image plane 
1080, and will not affect the focal length of the optical image capturing system set. 
[0325] Please refer to Table 19 and Table 20 below.  
[0326]   
  

9th Embodiment 

f (mm) 5.19 
|f/f6| + |f/f7| 

2.73 

Fno 2.20 f/f7 -1.50 

HFOV (deg.) 36.9 SAG52 + CT5 (mm) -0.48 

VI-V2 34.4 Yc72/f 0.32 

CTmin (mm) 0.240 Td/f 0.95 

R14/R13 -0.49 FOV (deg.)   73.8 

R14/f 0.52 TTL/ImgH 1.54 

|f/f3| + |f/f4| 0.46   
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TABLE 19:10th Embodiment 

f (focal length)= 4.88 mm. Fno (F-number)= 2.15. HFOV (half of field of view)= 39.6 deg. 

Surface  Curvature Radius Thickness Material Index Abbe # Focal length 

0 Object Plano Infinity 
    

1      Ape. Plano -0.238     

2 Lens 1 2.545850 (ASP) 0.566 Glass 1.566 61.1    5.15 

3  18.457300 (ASP) 0.254     

4 Lens 2 -67.453600 (ASP) 0.270 Plastic 1.640 23.3 -9.77 

5  6.896600 (ASP) 0.238     

6 Lens 3 14.079200 (ASP) 0.398 Plastic 1.544 55.9 -28.08 

7  7.254400 (ASP) 0.050     

8 Lens 4 3.358300 (ASP) 0.391 Plastic 1.544 55.9     7.12 

9  24.159000 (ASP) 0.620     

10 Lens 5 -2.101660 (ASP) 0.300 Plastic 1.640 23.3 -11.56 

11  -3.099900 (ASP) 0.070     

12 Lens 6 10.558400 (ASP) 0.838 Plastic 1.544 55.9     3.12 

13  -1.967170(ASP) 0.402     

14 Lens 7 100.000000 (ASP) 0.613 Plastic 1.530 55.8 -2.72 

15  1.418470 (ASP) 0.840     

16 IR filter Plano 0.250 Glass 1.517 64.2 — 

17  Plano 0.278     

18              Image plane Plano —     

Reference wavelength (d-line) is 587.6 nm 

 
[0327]    

Page 41 of 129



42  

CN 202886720 U                                                SPECIFICATION             38/39 

 

TABLE 20: Aspheric Coefficients 

Surface  2      3  4 5 6 

k = 2.61987E-01 3.00000E+00 0.00000E+00 -9.20422E+01 -2.83188E+00 

A4 = -3.63978E-03 -2.79071E-02 -7.95060E-02 -5.54800E-02 -2.96051E-02 
A6 = -3.09516E-03 3.95639E-02 9.01905E-02     5.13235E-02 -1.77213E-02 
A8 = 1.03902E-02 -3.70198E-02 -5.81773E-02 -2.76094E-02 7.58927E-03 

A10 = -1.97431E-02 -8.45516E-05 5.72088E-03       7.40557E-03 -6.43235E-04 
A12 = 1.60070E-02 1.62255E-02 1.07101E-02 -2.37428E-03  
A14 = -5.53229E-03 -8.08778E-03 -5.44790E-03       5.20350E-04  

Surface  7      8  9 10 11 

k = 6.22360E-01 -1.95196E+01 -2.00000E+01 -1.44416E+00 -7.00358E+00 

A4 = -5.49905E-02 -3.10114E-02 -2.61120E-02 1.05443 E-01 2.78749E-02 
A6 = 1.85625E-03 -1.91982E-02 -2.68191E-02 -1.26072E-01 -4.36409E-02 
A8 = -6.56285E-03 5.12567E-03 8.18832E-03 6.70012E-02 2.00423E-02 

A10 = 1.09821E-03 -7.72213E-04 2.09360E-04 -2.77086E-02 -7.25670E-03 
A12 =  -1.17845E-03 -3.85316E-04 8.16094E-03 1.75013E-03 
A14 =  4.68650E-04 1.37346E-04 -1.05290E-03 -1.58397E-04 

Surface  12      13  14 15  

k = 2.44764E+00 -7.56032E+00 -1.00000E+00 -5.83393E+00  

A4 = -4.43411E-02 -2.49270E-02 -7.10947E-02 -2.94847E-02  
A6 = 2.32256E-02 1.35465E-03 1.19834E-02        5.04950E-03  
A8 = -6.70400E-03 6.97483E-03 -2.89486E-04 -5.66326E-04  

A10 = 6.22040E-04 -2.49613E-03 -4.57341E-05        3.60309E-05  
A12 = 3.43416E-05 3.37937E-04 -2.10360E-06 -1.42065E-06  
A14 = -8.28303E-06 -1.71240E-05 3.65101E-07         2.88039E-08  

 
[0328] In the 10th embodiment, the equation of the aspheric surface profiles is the same as the equation 
of the 1st embodiment. Also, the definitions of f, Fno, HFOV, V1, V2, CTmin, R13, R14, f3, f4, f6, f7 
SAG52, CT5, Yc72, Td, FOV, TTL and ImgH are the same as those stated in the 1st embodiment, so an 
explanation in this regard will not be provided again. 
[0329] In conjunction with Table 19, the following data can be extrapolated: 
[0330]    

 
10th Embodiment 

f (mm) 4.88 |f/f6| + |f/f7| 3.36 

       Fno 2.15 f/f7 -1.79 

HFOV (deg.) 39.6 SAG52 + CT5 (mm) -0.23 

VI-V2 37.8 Yc72/f 0.43 

CTmin (mm) 0.270 Td/f 1.03 
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[0331]  
R14/R13 0.01 FOV (deg.)    79.2 

R14/f 0.29 TTL/ImgH  1.54 

|f/f3| + |f/f4| 0.86   

 
[0332] Although the present utility model has been disclosed in the above embodiments, it is not intended 
to limit the utility model. Those skilled in the art may make various modifications and variations without 
departing from the spirit and scope of the present utility model. Therefore, the protection scope of the 
present utility model shall be determined by the scope defined by the appended claims. 
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FIG. 3
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FIG. 4
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FIG. 5
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FIG. 6
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FIG. 7
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FIG. 8
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FIG. 10
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FIG. 11
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FIG. 12
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FIG. 14
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FIG. 16
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FIG. 17
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FIG. 19
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FIG. 20
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FIG. 22
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'{ ~oF;.>J-. ''• /2:A·- ,;i;,1c:tr,•1 J+cor,;.i,., ''·-'>:A·rm•=1,:1,, •1 J+coF;.1J-. t1-,..,.,,~ -J ~fff-
lH:1#-»,.n f, *7b-=-J-Utj,_~'.J~W./'J f.3 , m_<,n~JZl t~~'.J~»r. /'J f4, ::f=\.-1lf/gf.L 1' )71 ·/'K· T: 

l f/f3 +l f/£4 1<1.oa 

2 
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11. Hfl1rl+x:t-lJ 'tt:R 2 Jyr:i£R1Yc7-~1tt◊.lfx.*mm, .:t't=¥HifIT T' i!t5B=J2HiR11l 1~~:&mi 
:;kJ M ctri o 

12. HHW tlZ.fiJ_~:~R 11 )yr~ B'-J)'t-+ij~1lt◊ 1fx.*mm, lt:~1if ITT' iiYi'.:'+~ 1tt◊ !{x.*m 
m1l11S1tfi :1/J f, i~~ --tJ!Ht A':11S1tfi ;;kJ f,, Jtim~ r 11J %--14= = 

-.3. 0<f/f7 <-1. 3 o 

1.3. *~ +H+JZ. ;f-iJ'tt ~R 12 Jyr:l£ Bl Yi'.: '+~tit◊ J:{x_* mr11.' .:tt~1if {[ T' ib: ~ .li.ifHl J=llf ffi._ hti 
Hr)J" 

14. HtAf N.11J 'tt:R 12 ,r)r:)£ A"J)'C; 7-~{tt◊ iu*mr11., Jtt9'1iF.tr T' ib::W; -j~iit~ ¼$ -t 
j-fHit rr T>U1r1_1 R1 )!J[Ji~ /J\,b· :;k, CTmi n, Jt1'1m JI r JU :&1lt : 

0. I Omm<C'l'm i n<O. :'IOmm" 

I 5. HH/ci +xtu .'tt -i~ I 2 ?fr kt ITT )'C; 7-~ 1t tc- ij:z ¥ t1E tiL Jtt:HiE {+. T ' lot$ 3:!til ITT 1* imft.: 
ilii :1/J (!!] w.i, H. ~ffi ·.mt.ft R"J~im1J~ U:t.i 1v ,n, L&.L 

16. tRffitX;fiJ~~ 12 J3/TliB"Jn/J:~1w. t-f\'I!RiUJEfJ:i , Jtt~HiE!+.+, ~ffi--[:;j_tifftB"J~fm1J~ 
TTiT JJ p_r] TTiT 0 

17. - f~:;i1t$~1tt# Ifx..~NtfH., Jtt,~''(Jttt+ , l±:ltiafITTtl~i%liITTtlf&fT-'P1··§'- : 
- m-m t5t , . ..RA i iF. Fw tR1J , Jt !fi/J 1mtl ?{ rn J1 ~ rn ; 

'cts - 'fii t;.IL R -:t, F.?. +r; +, 
- -~,;, · J.2. tJ=ti , ,.,. , '"I .J l W :JI I ,J J ; 

- .m -jtHJi;, Jl1i .ml 1Jr tJ ; 
- _m[!J jtH~, .RHml1JrtJ ; 
-_m ·hi~l~' fl{{ml1JrtJ ' Jt4mim11* TTiT.& if/.iWil*fITT ~ ,J,J 4~:EfTTiT ; 
- m;\JtH~, Jl1f@tJrtJ , Jttmtm~* TITT& f1Um~* ffi1 \9' J.14~~rn ; t:J .& 
-m-Lm lJt, Jt-{J" Fwtfi 7J' Jtiifm~?{ TTiT JJ [!__I] fITT' .IlJt4mim~ ?{ fITT.& fi fW~* TTiT ~ ,J,J II :;f*fITT' 

Jt ~ it m-u11 tl u<J fi fm~ * WU=t 1i ~ :J>- &. 11B .r\ ; 
J't ~, itffi - J1HJL3S: i~ ffi-tJtHi JJ --1:A!iA!il \( ll-lH:ii;?J JtHi , it :m-tm:ti 11'J 1mim~ ;& rm 11B 

$ + f?. ,J,J R13, {l {9m.z-Ufil ail $ +f?..J,J Rl 4, it1t~~ f%tl'ir l{xffi. f'.'iti'FI.U':1m~r. Ji) f, mHtm -uiHt 
{Zz fyrn * ffij I -_ ' r-i _SJ j1t t lb H<J 5( ,8 j j-, it {Zz v1rn * ffij 'ff~-ft trtl H<.! - bJ] ffi ' it l;7J ffij _SJ it{~ V1W * 00 ~>_J ­

l;7J ,~, i~ l;7J -~~fttdi ~>j 'if H RP. I~ 7-J Y c72, i~m ~ JJHl H~~m~J!U =RffiJ It: i~m-t JfHl ft>J{j ~J!U:RffiJ 
T YMib I ·_ &'>J ff:fi ~ :1/J T d, ltii JE r §IJ *1lt : 

- .S. O<Rl4/ R13<1. 0; 

0. 1 <Yc72/ f <O. 9; IJ, J}. 

0. fiO <Td/ f <l. :35o 

18. ilHffif txf1J~ :s:ft 17 !Yr~ H'>J )'t 7-:l%1i ~* ~*?1HJl, :t:JJ'9'1iF.{[ T ' ib:Yi'.: 7-:l;HtH{l- IU *m 
ff!. B1~ Jffi :;kJ t, ** :itHi B11Plffl~ «mi± i!t.m ·tifHi 61 fl fm~ « ctri T )U'UJ r -_ 61 Jtri ~ :1/J Td, Jt: 
ii1t:r11J:%:-1lt = 

0. 8fi<Td/f<1. 2fiu 

1 9. tlt fM t.x tiJ t: ,,R 1 8 f!r ~ R1 Yi'.: 7-~ 1f t◊ 4x. *mm' :n: #HiE {[ T ' ii,:$ --u~ ct:~: R1 VlJ ,mu « 
OTI illF¥-¥-1i:1/J Rl :L 1t fm1J:t.: ctri tilJ +--¥-1i:B Rl 4' J:t;;:wj JI r 37Ll:&1lt ; 

-2.0( Rl4/ Rl 3(0. fi " 

20. HH/ci 1X. Jf Ll .Z5 .+( I 8 ?fr~ R1 Yi'.: 7-~ 1~ tc .tlX %-m rJl ' :n: t1HiE ,(+. T ' ~~ Yi'.: 7-~ 1iH◊ ijJ * t1E 
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ffl.1¥.Jii)\J~J'.H 11 rov, Jt~li!: r tiJ*'-14 : 
7'21~ <F0V(95 &o 
21. HHW tlZ. ;f-11_~: ~R 18 J9r ~ B'-J )'t '+ij~ 1l t◊ 1{x_ %UK m ' Jt ~ 1if. tr T ' ii Yt '+ ~ 1f t◊ !{x_ ~UJt 

b n '{ I+- L,lfi -'-I-, f , -·?A----'--- ',,!;:hft,, I+, L,lfi-'-1--, fl! • • ·/ffi J., ~?ii;!,± • 1 I+, l,Jfi-'-1--, f~ 1t ...... n,. ,-;J "-'11-f­rti.H~ ;t;;;Jr ./'J 'l~:,i:,f',Jzz'J;mH'./;t;;;Jl ./'J u, l~71"c>-·l.J,Q2'j;f,l,H'./;t;;;Jl . /'J I' /,?il!Jit: I' :;,I~ T: 

2. 3< f/f6l+lf/f7 <s.oo 

22. HHH+JZ. :f1J~ ~R 18 J~r:l£ Bl Yt '+~1t t{}' J:{x_* mr11.' ~~1if. tr T' ib: ~-tmJl Bl it {Y!~ « 
ctri illJ $4=-1{' 11 R14, ib:Yc'?JitHtfi}!{I( ~mr11.R1 ~~fi 11 f, Jtrm Jt r tU%-i4 = 

0. 1 < R 1 4/ f < 1. 0" 

2:1. Htlkitx.%tl ~:k 17 /1JrizEA1YG7~1it◊ttc~mm, J:t1~til:IT T' it<:% /i j~{itAS~fm1J R 
ctri~iliX~~½-4N~~ctritt~ctrii¥J~~" 

24. HH!ci+x.%U .?J-'k 2:1 Mlti¥J )'G 7~1t:fCl' ijx ¥ t'JEti L J:ttt;,fil {+. T, lot* 1\±!1fta.-1f .1Utll 

tfr jJ' J:t1fr1m1J:rzilii 7'J lnl U:U' Hj~~--btHfi~1f ttmHfr jJ" 
25. tRffitx;fU~.1t 23 J3/TliB"Jn/J:~1tJf\'I!RiUJEfJ:i , J:tt~Htl:!+.+, ~ffi-j1HfiB"J6~;¥-

fJ.J>J v 1, ~tm .JtHtUt-Jt!.ttt*ltJ>J v2, :!tii#JJE i--·Yu*n = 

28<V l-V2( ,12" 

26. tl2ffit:£iiJ~.1t 17 Jifri£D"J76$~ftt#Ifx.*MtrH., Jtt-s¥filtt+, if'fl a- : 

-~•~m~# .tt~~+-~®oo,n~~~•~m~#~~~m~~mm~K~ 
- -'f )>J ImgH, ~~-izH] 01!\mi~!IJ~TITT ~ ~t$; 1~ 00 +1t!fill...t Lt~ Ue ~ }J TTL, JU~iE r·YU *111 

l.OO<TTL/ImgH(l. 70" 

4 
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t~*ffiigx 
[0001] **ffi;j1Jr1l:.%ff *+-H7t'¥~1flt#I[ViU1Etli, A.t1'£1J:.%ff *+-H@ffi +Et! T 
F pi _ta11J, 1l1t7t'¥~1tt# ~ *f-3-dlio 

=lb..§!+± ...J.!. 
~ ,fj?..J.)(../j\,. 

[0002] ifr{jc:*, ~fl~ _,l=f,1d±L~JfJ~GU½ nH~rt; ~ T F ~n LI½~~. 1t-¥*tk LJ{J fffy* Flr.rJrf,T;,~ 0 

- ntJ't:?¥.*f'&LJ{J~JtJGftjc.::fj]--f)l~.ftt/i!i1tx{tj: (Charge Coupled Device, CCD) EX__7_I:tH1 
$\.1t·~~+:~ffjcftj: (Complementary Metal-Oxide Semiconductor Sensor, CMOS Sensor) 

fJJJ' #, H~ff ,D:4:~f*;j;1Jl%tf>!~ 8½l~:ift , 1tf~w.1tJGftj:~fJfit ff R ,J t/J 1J,, i1:i'~:~Uft~i$rii rWJ fi 
iNmt.!'X!ZlR, ~.tit, xJJJx,ff !'11

1
1 Jw&<J¥1* t!:\ Fl iui±~:fJI Io 

[0003J ftm mi:¼ r- PT 1~ A I l! -=r r ,'11'1 1 •. rr~ Yt '+ * m, il11 ~ 1±1 ~ t-1J ~ , , 869, 142 '-J 1Jr ~, 
%1():§ l'-Y Jt ;-,CJfH1Utf ftj 7'J ±, 11:!FR T~ Ff~-=¥TJ1. (Smar t Phone) 1=j PDA (Personal Digi t al 

Assi sfant) ~ 1AJ1.\\l+*l$7h~ _Kf11J&ff, 1f¥7hYt"t ~mtrit~ ~J-ix'.if J1Jvi J •. R'-Jfil~~ft, r=, 

~, 1 a<J * '¥ * mt;TLy.lJm Jt. ~ fA1 F>fr 8<J m~ * m" 
[ 0004 J IR~ Er-J tit~dk ~~z rr , j1g2 K 11 ¥ Er-J it Jt ~ Jffi. ~ m I NJ:it ~ 1¥1.R¾f ~ mL~ft 0, ·t f,m I J, ru 
{t' l*l.tltti-1~isffl T J=ltt;tfl~tlEr-JPTm.i:t rn--f )~Jf I·.' B lltr 1i.:!tt E8 liJt .1:~YCi '+*iJE , ~rT~ EB 
~:flJ~ 8, 000, 030 ',j· )Jr t~ ~ a'-1 lLJt 4;j!Jt Ye'+ *m· Tit JE /AJ 13ftil ~& tiHili11½ ITT FiE)J ::f 
~, J::J.Jtttm IAJ ~ flij R11'1ic.:'i, !flJt A1 h+H.!T)J -5t 1iJ" 1=5 ctd M &i-t ~i-ttixH~~ ~x~~tlH}, -If , l*I rm 
-1~~~f,m T~ wiJmfl'-J /J,_ruf-t!fi ~ " 

~ffiifr~p;j~ 
[0005] ~ Jlt' 4:*m ;Jfr!tl ITT -f:i R1 )Tl {-tJM1:tt -;fcji )'t 7-~{tH◊ ij:z *ttfll. , J:tift ~ rei:-Z.3tt 
1ftfoJ fl~~ faJ, J1 re-&r-~~£1< [H]):Z & ll±! ,,5, A~ feEffi , 1f %Ll r11t lLft'¥~1tcti JtZ *tJtfJiR'-J r'diP1Htc~ 
R ~~ftZ2 , Y□ ~.t: , 1fdt:L TT 11Jl+~Pe! R'-J ,8, KJi pg llifuUJ'tf1AM+ it T!tftJG{'l·R'-J AMYf! 

' - ~ ·11 • - i:i - A J ·,, 11., M ~ " ' = Hf +A n r1 -~ 4-z;; 1,1--1 /J¾. • *JJ,:, l';:.'J PP )91 _/ \ .'.Ii l'L 1--l'J JL 'cf'. JI',; IJ:l[ Jn "t1' *:.JL!cJJ. n 

[0006 J 1:t<Ji2i * ~ ffi +fi 1'! - ~ M!!:1J :it, t't 1+¾ - T-41 76 $: ~ 1~Hit JU* tft flL tH ·titJ i!iHI ¥ it i!i!H& Ff 
{i! @i-m -;tHQ, m m:4:;;, m -:JtHQ, m [II m:4:Q, m ii 5tHQ, m 1\ 5ti ti=Q ~J & m-Gm:4:Q O m - m: 
i:Q~# iTFtlH!r J] , ~4&.li~U~IBJ .J-J i 11 UiL m .jlHQ,13_1:J" ftlHJr 7J " m __ JlHQ,13_1:J)t±l tfr7J u m l}1j 

.i~J~ Jl D fuHJr jJ O m ii JtH§t ft D Fw tfi7J ' :1t 1i i~U ~ TITT 7'J ~ TTiL m /, JtH§t ft D I f-: Fw tfr jJ ' Jt 4&.I 
i~HJ* WiR fj fmtJ *Wi ~ Jrll :Ft TT110 .m -LJz1H~Jt-1f fftlffitfr n ' Jtfj f~Hl * ffiU-J p__rjTITT n. ~ m:76~:$. 
i:!I~ Zf-1+ ~ p__r] TTiH-# ~ fITT i'.t~:'tt1t, Jt ~ m-btHtz 01~Jfm1J* TITT R it fmrJ * TITT ~ J-J ~~l :ftTTiT o m-bfr 
TM [l~;!&.Ji~U~ TTiT ltB $-'r1i: J1 Rl3, ftimU~ TTTT fttl $1'-·f_i: ;.J Rl 1, 7'6$:~1.i tt# Irx* f'dttrt aq~ ~E./-J f, 
~ ' '-k /;'7' 1 B=tlh'/ '6 ~ ,_. '-k/;-M'I B= □h '/ f~ u-,H· o ·i-: -,:;,I k J1l­
!,,(j/\JIT tM Li'h,\--;il't=.,.A] I , '.,,j ;, -C:JITt :W: LJ,J :1,¼ ift=..l'J i , /R,;-ti#.Jf.l..:. ,- 7 U:'.!KTT': 

[0007] -.5. O<Rl 1/ Rl3<1. 0 ; l,.~ _& 

[0008] l. 8( f/f6 I+ I f/f7 ( 6. On 

[ooogJ 11:;zt,: :tm iJT~-:tME111J ~, it ~ /,mtJiu<J fi fY11J * JID J18 JID." 

fi 
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[0010J n:-1-:'¾_'. m ~ru ·'¾_'. !Jttiif1J rr, i~m 1i5zH11¥JqPJfy111 :t ctr:i 7'J [_lJj oriu 
[001 n rr-1-:j_J:g ffiJrru • '.:'2.:!JttZ111J rr, i~Yt-+;it1t:t◊ !:!X*mmB{J~tr 7'J L *$ 1\i~Hi a1~tr. 
f-J f6, w m-ti1Ht 1¥1 ~ 1i:r f-J f7, :ltii R: r Ji!J %dt : 
00012J 2. 3< f/tel+lf/f7 <5.ou 

[0013] rr?t:tJ:l:f fJr.Zl'l-':1.; hilii71J I I 1, ¼:tfiliJ1Hl8½ii1w~~lmr lttA1ft:H}fflit~1Mlb7J, f 
1¥1-fll:;ftb:fi /i{j 7'J SAG52, i!im1i5Etl TYM:w I·. 1¥1 ~&f-J CT5, ;t't~mR: r y1J9fd4 : 
[0014] -0. 7mm(SAGS2+CT5<-0. 1mm" 

[ oo 1 5 J n: -1-: '¾.'. m ffiJr ru -'¾.'. )Jll£ 111J rr , i~ * 1\ 5114'i 1¥J ~ 1m11 :t: cti:i 7'J r1, cti:iu 
[0016] 1[4:4; ffi ffiJr~ '¾.'.Uili#urr, ** 51H~i¥JE~ Jd&f-J V 1, i~%=:itH:it1¥J-e.r\x:~Ulu 
7'J V'2, tt:¥MJE rYIJ~tt·: 
[0017] 28(VI-V2(42. 

[0018] {+.::zls:* JH ;jj/r .7tl-:'km!I{YU 't1, ~r~ ;\j!'rft fl~~fWiJ *Ul.f B:1 ;i5:71';$m ~::ih~H{+. B:1 lnl 1.fij~-# 
C1::a TTTT a~ ~ 11. ., 
[0019J J+.2Js:~m ;JJr:11-~iiil!M r:r, ~~:m-· .ifr'rtz~ ~t.re -Uh:'rft ~ J'-' w:JriM mL n. ~:ft'¥~ 
1tH~ lfx.:#;t1-rJH.o'-J1tieJ'.1 r, ~re- jfr'rJl D'-ltmfm~~ rn~ ~tre -Lm'rQ o"Jf~fm~~ TTTT +1t!fm.-t a"Jae 
1'~)'.I Td, !'fir¼!?:. r·Ju~1+: 
[0020] 0. 50<Td/f<l. 350 

[002n J+::zls:~m tfr:tf'l-~Mf 13/u r:r, ~Jdt '¥~f~lf~ Ifx.*r1tt.tiury:fu~eJ1 r. ~t.re -jfrt~ at~fe 
•1 l' ') ';t;;Mrm'£c!'.,,,.nf.i ik nh'I 1,,1 H>'": O I .. :1;""11a1,1:. /'./ J, ~X')[J ~J&.t.\-llJ'J,,,, il:~ /'./ , .,., 11/J,J / J::. I / ~ ,tq . 

[0022] If/ f3 I+ ur-11 <L Oo 

[0023J ii:2ls:~ ffl &i t:UJ- ~h'ill19u r:r, itre .mtJl a{] it im~* fITT J1 [l__fjfITT" 

[0024 J :a:*~ m i1r t:UJ-~ h'fil 1,u 41, it-:Yt'¥:~f¼z~il-It:z ~f'dUH. i'.t(J :wJe J1 L itm-u.t t~: u(1-f$Je 
'/ •~ LJ·•ll·L.J·f..."7,rlk_tl l /'] t I, .J-l..-1i/ajAL 1 ;;,In.is; T : 

[0025] -3. O<f/f7(-l. 3. 

[002eJ a ;zt,: :tm iJT~-:tMFI1,1J 41, 1:t:mn;iHJUt {I ff.t JmtfiJJ o 

[0021J rr?t:tHi¥Jr~-:thfEf3"1J 1 I 1, ittfi-J1HJE£-it~ -U2Hi 1 I 1r.-Yt~di 1 ·.H<J ~~lt,H\+;·-'ftJ 
CTmin, ;t't1w-Ji.L r §lj~ff : 

[0028] 0. lOmm(CTmin(O. 30mmo 

[0029J rr-1-:::1.;F!=BmM :t!Jtldf1Jrr,, i~1t mJi s'-11-lfY!iJ:t~ rni f-J 1u1 ctri, Ji i~1t=5Eti B'-14PlfY!IJ 
«rm-'ftJArm" 
[0030J rrA-:·:1.; m iJrM-::i~ffttZ1f1J rr, i~m-t~tlR{J1PJ1Y111* ctct 7'J [_lJj mi o 

[0031 J UdW:;t;: ':'l;J-H ~ru½ • ·4;hfu }i"it, t~ftt ·1rf1 Yt7:~-H~➔◊lt'.*tfLi'Jl, FR ~fY!IJ ~ ftf~!H&: 
ffg tt % ·3:fH:i, * =5~tit, % - uHit, * 1!.115~{:i, % li:itHt, * 1\ :ifH:i ~ &*·t5~i:i D * 
5~4'lJi1f iEhtHfrJJ, ;t'tqPJfYM«ctct 7'J 8 cti:i o ~ = uHi Jilf htHfr JJ D m - 5~4'lJi1f Jr+Hfr JJ o :m 1!.11 
j~{'iJilf h+Hfr)J O m1im4'lJilf htH.fr)J, ;t't4PJ1YN« ori& il{IJ!~::t IID 1§-jJ ~~LR ctrL tfi1\ mtlJi 
1fh+Htr fJ, :tt~1m11:t: rnili1t ffl~:t:mi ~7'J~~JiR mi" :;g ,tJ~iiJ=l1f h+Hff fJ, :n:1t 1m~« rni t-J ['.!] rm, 
1=1.:tttmoi11.t: rm Jx t, ffl1J « rm ~f-J ~~it rni, :tt rr * -Gi!Hi A'-11:, 1m1J «rm Ji1f ~Y • rx. tilJ .~" :;g • 

5-tHn ~5¾--t3li1f.i: 7'J Jui* 1=1. ~~tt◊~1f.i:, :;g.-t;~'tf.i: A~ ~tmiJ« rn:i l±!J 0t~4=-1t7'J R 1 :~ , 1~ 1m1J.t: cti:i l±±l * 
4=-11f-J R 14, YC/7~1tU◊ JtZ ]{tJEr!I. i¥J #;MQ t-J f', $·t5!tit1t fWiJ :ft mi __t , 1;:iz ½ Yt$f1J A~3c .#: >'r, t~ 

fi 
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1YJ1J:t ctii ~I:LYG~1l11¥J ·lJJ mi, ¼lJJ ctii '=5il1YN:t: ctii A{J • l:JJ .~ , i~ l:JJ ,~ '=5)'G~1l1 A{J~J'.L'I'fi ~ A Y c72, 

% ·3-fH:itITT1P.11mt&ctti±$·-GnHis{Jiifmtl:&on T YG4:w I .ITT!t0. ~ A 'I'd, -lttilt. rfrJ~{tj: : 
[0032] -.5. O<Rl4/R13<1. 0; 

[0033] 0. 1 <Yc72/f<O. 9; l:'J)x 
[0034] 050<Td/f( l35. 

[0035] t[Jj( ':JJfBFJT ru 5j • ':JJ1t!iW1J rj7, i~)'G -+Ji!;i®Hfr .t{x* t}Ef'fl. s-(]~Jtfi A f, ¼tB ·jfHi a14PJ 
1y11J:tctii~ ¼tB-t5nifiJ{J{f iY!~:tmi T)U1l1 [ ·j{J)tfi ~ :;lg Td, Jt:mllt. r 51J ~il : 
[0036] 0. 8fi<Td/f(l. 25" 

[0037] 1E4:~ m ffefr~:jj • ~tJilii§u rj7' i~% -t:i!Hi Rltmfm1J:ft1ID WPV-¥1:i:A Rl :L fl fl)!l],;x [ID llli 
,f-¥{f:;kJ R 14, Jtm/;})E rJIJ~{t- : 
[0038] 

[0039] 

3'iJ~1l 

-2. O<Rl4/Rl:1(0. fiu 

!+.*:'km J~-~ :B - :'k lrffI 11u q:i , ~~ ft ·'f. ~ 1~Hil' 1tz ~ m fill A1 m'. * 1!11. JfcJ :;kJ Fov , +t 1'-M JE r 

[0040] 72 Ji <FOV<95 Jin 
[0041] tt*g1;; ffl &i 1W 5'3 - gl;; lrffifliu q:i, ~tft-¥!;-ftH-'r'i iu~r1-rJH o{Jmfilef.r r, ~m/, mt~ oq:fu 
Gef.r f6, itm-tJtii~Ht~mfileJJ f7, JUJ!-JJr:. t<vu~14 = 

[0042] 2. 3( f/f6 I+ I f/f7 (5. Oo 

[0043] {+.:$:~ #LTfr:tf'lYJ-~ lrffifliu q:i' ~~m -btHJUB fti fY!ll* ITII f#l f- -'r1£J,J Rl1' ~~76'¥!;ft 
rrt rrz ~UJtrJi En~ file J, r. .,,HJ·JJL@ 1-· J"u ~f 1- = 

[0044] 0. l <Rl1/ f<L On 

[0045J tt:$:gl;;ffl &r tt!!. 5'J - gl;; :trffif:Ju ~, 1tre /,jttil o{J#'Ji~~* m 1±1 ili ft$i:!J~it1~::rr--a 1±18 TITT 
1t 0.!I TTiT u<J 1-!t 1-t n 

[0046] RJ$:~ JtH1Jr tth' 7) - ~ h~ WN~ ' itm /d!HJtJt 11° iF. FuHJr JJ' !f {i m~ * ITII pj 8 TITT' Jl it 
ffi-tJtHiU=t 1 i ffi. Jw tfr) J " 

[0047J t'E:*:t Jii fJfM _7) -:t fiti:W1J ~, ittB-J1Hi (J{J§. Ml*~ J,.r v1, it~ =J2Hi u<J e Wt¥. 
fx:;kJ v2, Jnl½h': r1i'J ~ ftf: = 

[0048] 28<Vl -V2<42 o 

[0049] t[:.,fc ·:.t ,l=l=Hij/rru:'h • ·:.t h'&iW1J 111, m~ 8"'.IYt-+Jli::1iH◊ ll(~~f'l!.if {1 ;z : 
[0050] -~ffJ®~W~ JGftf:, ;tt 19:.i: T· ·JJ,~{l ctti, ;tt rr i~:liiHt@rnrn .7G{41f ti/®~W~ ~ tn,tHf(J r& 
* A-(_J • ~ :;lg T mgH, ¼ 5fi • jzHfiJ-(_J ~PJ 0/~ :t mi~ i¾h.ldi rm T YG $111 I -.Fr-J Jtfi ~ :;lg TTL, :1t yf,tg lt. r f rJ 
~1tJ: : 
[0051] 1. 00<TTL/TmgH( l. 70" 

[0052] ~ Rl4/J{D iift l.~~{401, %-t ~tii:ft rn:illli-¥B{Jl£ jl, µJ52 {;)t'+~il1◊lt(* 
m m ;tt-fm ;nil f'l-(_J re .1: l:'J /x. ~ n.J< [Ill s{J ~ ii 1< mi & 1x WJ 12 f'l-(_J & .1:, l:'J ft iE rn1 ~fi'it ~ 1x. ~ 4=w 1i 
i.:' *n 1d i.: ' it~' * pJ IT 1f 1)6! ITT }J, * & IAJ J-k t1J YUJt A ~·J T CQ. -f ~)'C; JG 1l ITT .,\ J,J m & , ~ ffil 
~ w7J J9i.J:3JJ\ ~ {-t,A-(_})'(; 'o/:M;{jt{rlt(~~f'll.u 

[0053] 3 It/ Hi +lt/f7 1 yf,tg]t__l~~14n1, µJ jfi3~]['$;\:i!Hit&'$ -L:i!HiR-(_Jff;J(:IT , [j, 
Mhx ·.tL , ·ihR-(_J~fil (Tclcpholo) t.'.H•iJ, µJ1f~{mtftUG7J?Mtt◊.tR~fJEr£1.,bf, *l~o 

[0054J ~ Yc72/ r· iw.)JE_t~ %-1tn1, µJ ~ 1Ull!.J± fbd i'!'i $tlJ1'-r..l:h A~ YUi Jdt T :li1·HfU~iYrn5Gft 
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I·. 1¥.J W 13[_, it~YGJL1tt:A1Pfi'rlR.3?J)¥t1fr, illmf :I-~}Jlll&1JIThJiR" 
[oo55J ~ Td/f ~Jt: I -~~ftf:n-t, lf 11JJ Tmi~ltYG-+~1tH◊!lX¥fr.1Effl.1¥J iJ, *Ji, {Jtill:tt>J,ru 
f L 

JJ1100ij?Jfl 
[oo56J 1Jfr;J,:·:1.;m if ru1¥J 1-.~:tn;ttfm § s1, i~t,L 1Jc.~ .!::j ':J.;ffi!iW1HJt~ 1J):j M~·ri, m ~H11 oo 
1¥.Jist 1J):j ~rrf = 

[0051J oo 1 r{~~i1<.~JJ,:~m#ifrru:~r ~tttiW1JA1 -f~JVr:~1tt◊.t!X¥mm1¥J~1too • 
[005aJ 00 2 rn:tr: ~:;t"if<ff JJ% ~ti!i11itl F11Jt7W1lt◊.t!X *&'1Effl.A1JJ<i::, 1tdr'iJX:r ill! lilI ~ 
00 ; 
[0059J 00 :1 r-0~f:&~{c(4:~m;Nr~% -*hfilWtl A1 -f~YG7~MiH◊~~tJEtil.i¥J~J!OO, 

[oo6oJ oo ,1 ~ 1r. ~,,f:ii:&rf 1J ffi --* JJill #tl l'l(_J n/r: w1~ra-1Ix ¥mr.B.f't(_Jt:J<~, 1~Hl'k». ~ i ittt t.t 
~; 

[0061] ril 5 t~~t&H~2ls:~ffl ;Nr:lfl.re --~»filMl'.n-#Jt$!;1tfrfl{Vi~t:t.lii'.n~~~ ; 
[0062] ril 6 ~ Li.:.3?:~ d:&ff 10 re --: ~JJ'filiYtl Q(_J 16$~1trrt I{Z*f'fdH.o(_Jf*#., 1fdJ'k&ili. ftll llt! ~ 
~; 

[oo63J ~ 1 r-ft~t&ttn**m #Jr:lfl.m 12.Y *»filWtl o1-f~1t'¥i11tn I{Z *rJcr.lio"J~g~ • 
[0064] !ti 8 ~/1:~~ 1·i:&ff /v re [Q ~.:b'(glYLJ Q(_Jjt$~1tYrt I{Z *f'J-dJi['t(_Jf:}(~, 1~l/'&,& *- ftll llt! ~ 
~; 
[ 0065 J rIJ 9 t~ ~ * H~ * ~ m mr :/fl.re 11: ~ »fil fytl en-# 1t '¥ !; 1t m ItZ * tJtr.tl m 1r, ~ ~ • 

[0066] PI! 10 ~ Li.:.3?:~ dtff Jv re .:ii ~:IIBH9tl Q(_J :Yi:¥ ~f~J~ ItZ* tJdM o·(_Jf:J<#., 1%l~J:&~ f#l f#l 
f&PII, 
[0067] ltl 11 t~?i,,JtJlU*?.k Jtj ffittlm1\ ?.k M!Wtl u<J - f,~ 16$:~H~dit Ilx*¥1tm u<J?i,'.hl ltl ; 
[oo6aJ ltl 12 dJ tc::t:::ti f:&ff Jv ffi ; , ~ hfilWtl u<J _ft~ WiticJir lfx.* f'.':HFl l't(J:f:l<# , f~ /JJ&ili f#l f#l 
tl~, 
[oosgJ ~ 13 ~~~ i:&fl~Jt,: y ffl ffi~ffi --L~ Effi:W1JH<J-:f~ ftq:;i 1:SH& ~%Uftjfl H<J"J~ -~~ ~ ; 
~mJ ~14~ft::ii:;t~~~ffi~~~~~ft~~~M~*~fil~~½,~ti&~®® 
f;:~~; 

[0071] 00 15 f0~ft-~;j,:':).;fflffiMffiJV:l;mti{lftjl¥J -:;f~J't-+~{lte'ltx'.*mm1¥J/Jdi~~oo ; 
[0012J 00 Hi 81 ftit1:i" 11df ~~A~ tt!i f71JF11 Yt 7 W1f tis*-* m HI. A1lf i:: , ft ~ ht;J.l illJ illJ 
0.~00; 
[0013J 11f:l 11 f0 ~ifdffiJt,: ':').;J--ldffiru%:ft':'khilif71JH1-1 -.f~YG7~1tfe-ru~mmw-1~~11f:l ; 
~MJ 001881 ft±:;t~ff~~:ft~~~1¥Jft-+~•Kl'~~mm1¥J~½,~~&~illlilll 
f;:Q: 00 ; 
[0015J oo 19 r0~ w,~;J,:':').; m ffi Mffi +':'kuftitv,J 1¥.J -:f~Yt 7~1tKr 1W..*mm1¥.J1Jdii oo ; 
[0016J oo 20 81 ftit::t 11<ff ~ * + *tt!£f>i1JF11Yt 7 w1itis .t!X.* mmA1.Lft:, 1wz~&x. illl illJ 
~[fil; 

[oonJ oo 21 *t17Git,BJi oo 1 F11* ~JJrnfftl q=i)'c/tW1tH◊ ~ ¥t1Eril. A(]* Tr.i½tifi: A(]S:%'.~ 
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[0079] [ ±_rt JG1'i'71 i;:; i)l 11,1:j] 

[0080 J ft RJi1 : 100, 200, JOO ,400, 500,600,700,800, 900, 1 000 

[0081 J m-.12Hl : 110,210,310,410,510,610,710,810,910, 1010 

[0082] 4m1Wf:&rni : 11 L 21 L31 L 41 L 51 L61 L 71 L81 L 91 L 1011 

[oo83J 1i 1~1f:& rni = 112,212,112,412, s 12,012,712,812,912, 1012 

[0084] $=~!fi: 120,220,:-l20,420,S20,fi20,720,820,920, 1020 

[0085] i:?llfmIJ«IBi :121,221,:-l21 A21,S21,fi21,721,821,921, 1021 

coo86J 1~dm1J« mi = 122,222, :12.2 ,422, s22, 022, 722,822., 922, 1022 

[oo87J * -· m:tfu : 1 :10, 2:-io, :-i:m, 4:10, s:m, fiJO, no, 8:m, 9:10, 1 oJo 

[0088] :J&.lfmIJ*1.hf : !JI ,2:11,:n1 ,!\JI ,S:31,fi]l , 7:1 1 ,8JI ,IHI, l0JI 

[oo89J ft fm11* TITT :132, 232,332,132,532,632,732,832,932, 1032 

[0090] 1:r, [9jt£:1Q :1 ,10, '.HO, 310,1,10, 510,610, HO, 810,910, 1010 

[0091 J 101mq*oo = 1-11, 2,11 ,311,1,11, 511,611,T-11 ,811, 911, 1011 

[0092J ftfmq* TITT : 112,212, 312,112,512,612,712,812,912, 1012 

[0093] 2r, +i:J£~ :150, 250, 350-150, 550,650,750,850,950, 1050 

[0094] :j&./~IJ*TITT :15L 25L35L15L 55L651,75L85L 95L 1051 

[0095J ft fm1J * TITT :152, 252,352,152,552,652,752,852,952, 1052 

[0096] 1:r, /\ j_tfj~ : 160,260,360,160,560 ,660, 760,860,960, 1060 

[0097] :Jmfmq*oo :16L 26L36L16L 56L661,76L86L 961, 1061 

[oo98J t~ fmq*TITT : 162,262, 362-162, 562,662,762,862,962, 1062 

[oo9sJ m-u~t;; = 170,210, 370-170, 570 ,670,770, 870, 970, 1010 

[0100] tm~f?rl'ffi :17L27L37L47L57L67L 77L87L97Ll071 

[01 on 1zz1wq*m = 172,212, ~112,4 72,512,672,772 , 812, 972, 1012 

[0102] nx; fj [fil : 180,280,380,480,580,680,780,880,980, 1080 

[0103J ~1i~im1JJG14- = 1s1,281,381 , 481 ,ss1,681, 7s1,s81,981, 1os1 

[0104] tL5'rt~vtt~iJ,t)'C;)t : 190,290,390,490,590,690,790,890,990, 1090 

[01 o5J f :YG+~1t"hl Jt<.*mt9.Er-J~Jtfi 

[0106] Fno :YC/t~1tt◊ltl*mtJlR1Ytrm!fR 

[ o 1 01 J nrov = ft~~ if 115' JtJ. _f}JE f_g_ rr .lt,l A t'-1: H1 R1-4'.: 
[0108] Vl :% ;!HlH'~~~-*!J& 
co109J v2 =*-=3-tHJtEr-J~m]Ui 

[0110J CTmin :m 3-tHl±m-UJ'HlrrTYG4llJ l·.s1~ntla: 1J,~-
[0111] Rl J :m-b~4JH114m1Wf&rni llli$4c-fr: 
[0112] Rl 4 : %·-lJ~{;~ R11t im~ ft mi tilJ .$4c-11: 
[o ] t ' 'J ,,..,., - '7's;f.,.il.Aft{:l::1,1r. 113 ., : $ ___:.J,n,tm n'..I ,.,,11L'. 

[0114] f'4 ,,..,., 114 ' A,,l:.il.Af, #: 1,1,; : $ V J,n,lfil,n'.J ,.,;Jl'.L'. 

[0115] f'l: ,,..,., ' - ',!;c,l:.il.AfT#: l,lr, u : _$/\J&1Ji1,n'.J,.,,J1:L'. 
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[ ] f7 M,· ~-'*kftM{t:i,Jfi 0116 :%-wJ.!!t.f/..n'.J,.,,n:. 

[0117] SAG52 : ;g }LjfHi ITT {j fmtl «[IDT RcAlf t1J1'.,j~jf J=ijYt4'UJJJ'(-f° B"JEdtlf:fr ~ ( 1± 1PJ1JW 
1J rtJ .A :ftt , 1± 11 iJI!~ 1J rtJ A Tf ) 
[0118] CTf) :~.liJ~il-=f1t$rll IJt<J~!i 
[0119J Yc72 : 1B-tJ1Hli~dPW~lRi I·., ~i ~fc:4'di 8"'.J ~~,sU1r, ti~;!~~ lRi ~11/Hdi 8">J- b,7JJm, i¼ 
l;7J rni ~ft 1»11J:t:DTIITT - -m .¼, ¼ l;7J ,.;;z ~Yttw ITT ~n1r:r Ii% 
[0120] Td : m jfH11'84PJf~rn«ctri~m-t;jfHiR"Jfif~!U:t:ctri TYtt1l1 I·. R'Jltfi~ 
[012n Fov :Yt 7:*1tt◊ 11X*mr:9.Rili*tm~ 
[0122] lmgH =*1l!~iPWJLA41fJ~!~iPWl><:J!lXMflr:I~t'.:R"J ·-'¥ 
[0123J TT1. :% iff1iH111k/1m1J«rni ~:hx;1trni TYtWl...tl'n!t□ fi!i 

~ i* ~ ~~/J :it 
[0124J -r~ 1t··:r:~1~u1t rrvifflJ.ti, ~ -~i~1J ?P.1t 1m1J f&Jf§~ ~ -mift, ffi ·.mift, ffi ~m 
'tfl, _W, Im J!'t_{Z, m +dtHfl,~1\j.i'tQ Ll&.re-Lmfil " Jt:$:~itm ~*mrl:l.:i±§ &3~itt~~~~JG 
fl, ixW+ J5x1~ffilo J{ q:r, f:f, - jfrfQ~W,-li!tQ nJ J-1 -lt~M.t""i'l:iliHi·it (Kon-cemen l ed) m' 
i.W:, hl~lnllHB4r. l'l"JJtHfl * :,/dB 11tft1t, rm· tJtJltfRJ ixW1f ::l:~ fRJ ~e fl w +tif·1t m. ifl aq itlt.1tt1Jt 
;,_ Fl.it:t~1f )ti~ ;l-;',~' tt £U{tj\J} Jti tit oqt:f1t TTTTmrtJtFn 1ti11iJ~ [lq f!tl rn' Ll ft:JE¥UWJ" J1i~t:?1t 
HJ !'try~* it~ , n. {+Jtit l'l"J jj:f!j! q:r , -t±J. n rn1,: [!;11-\ia 111. rm m nx:l~ ~b * it~~{-$ , ~ U[oj r-J ff 1t $: nx: 
it J=b ~ " [2;] ill:: , :;;js: 1t ¥ :i,; it m Ilx * f}tf'Ji ti 1A-1.:.; tz J!h *. n. 4 Hi itm t.il , Ll ~x 1f ti itmf.il J5Jr r 1+. 
m,ui_~n 
[0125] f:f, - j.iftLRAf Tf@ =l'Jf j; ' Jttmfmq* fITTJJ 8 rn' ft fmq*rn nJ)J [l_rJfITT n 1t'iDtnJ~~t)5J~ 
ffl-mm~Tf@~f;~~,~M+~~Jt:$~~m~~~rn~~Km" 
[0126] m=mtJtu<Jtmi~~*Wi nf;~ 8 TTTT, f~{ITT~*TITT nJ;~ r~TTiL 11:t iltfr M+fri iF.16$;"?J1tHt 
Efn ·.;:;_ l ' • :f'>-1 'I ,(-(µ 11:f,­
-'tJUJ'-~ , H. Ll'j J'~,fl..X.o 

[0121J m n JzHJrPJ 1t fr:tt F:TI =tJr.J Jfr f!JJ r fri Tf 1t ~ ~ 1i 1ir Ii£ .~u-1i:rl=l u<i 1:~ #, ~1:f-1J Ji!Htr M 1:i 
i1i'11~ 0 m n.i2HJHr'-14&J~JW:zUfilpJ-jJ [Lil[fil' fj ~J!~7eJm"!JFJ-jJ 8 lfil' pJiJ ~tfri Tf1t$WJ{j 1B' :&R*rlt.m 
8<J1%dl1o 
[0128] 1B 1\ ~tftJ::llf .IEFrlHJr)J ' il.J't4WJ~J!IJ:t°: jjfi lHi iW~ «lRiPf l§-70 8 lfil O f~:.trt, 1f;f1J Tfi 
;-c 'if. ;,>f, 11/J(J, -tA lcf,.I ,;,1a.:;1tn Afro:'..l"(A J.(J, . , . -tHiL-H--h,_71 f(J,) r,f .....,_.,,H ~ 1,7. [';j.(J, n ;-r:- J:;l /,L -'4';"--'-----'* 
lL)LJ-,-~ I~ 1µ -"IA ?.J~ !cJLf :tHl'.J rnJ t-')11-~ 3':, 11E J I ,¾ !LI't--1~ - J ic:A :J;R: 19' R :,cT )J_x. I~ 111 1 _Ill. o 7J 7 J', 7li / \ J.!! 

tiRMWJfY!U« mi FR J.frYC;$1r1 ~JhtJktr IT FR r, ru:i tt' l.!!J !ID 1'87:ft {.t, 1f tl)J Tri j'ef~fjm] ])l t-H M ,~ti 
(Relative Tlluminati on) . 

[0129] $ ·1:.:mtijJ==llf i/UilHJrfJ ' -tt:4PJf~W$: Im & 1i ~!U :«1ffiµJ 15:1/Jl.!:!./Im O m-.trt, lf Jl}J TitYt7 
~ff t◊ 1fX ~HnrR s-tr ± ,1;';i: 1f 1t~ ~ !&{l DTI, lj}Jn iJ!tlt,HliJ:t J5 ~Jr:fr, ill ffiiwJ~y Yt -+:\tfj t{l-1fX 
*#'.JU'Jl}:;), t'.:&, i6tlJ1J,1IHts1 § ti;o :'H3'r, m-tmtt B11i fJ!U «mi FRJ.fr)Uili±JL!t&tr-rr FR [LI [ [ID 
tt r11 ctri ITT 7:ft 1-t, J:L J't Alf Jx illl .¼, fie\' .trt PTlf tttt!!.J+-. mlJ~ $11, tmit1 l'n YUxt AB,J T Jj0 it® 1v111 JL; ft-
' ·j"J m Ji , tx< f:t }ti!. "DJ fl$ Ji /i;'i #1 I I t!X\ Jf1 l'n fl t2 o 

[0130J * -tJ~tii ITT 4??J f~1J « cta illl 1< -'¥ t:t 70 R 1 :1, 1i 1m1J « [HJ illJ )t< -'¥1::~ 70 R 14, :n: 1M Jt. r Yu 1R 
{t· :-5. O< R 14/ R 1 :1< I. O" ftt ilt, % -t~ffi:« !ID ll:!Ft<R"Jjlijcj:, "DJ~◊)C; 7~1£tt◊ itx ~ t1Efr'il.:tt:fth 
~ffi:A<J iiIB:a ~,j.z~Pi ctri f!"J j!ffi:« [H]).z& li!l #, Riix:a, Ll 1lt Jl fclil'id~tl2ffi: fili $flJ1fzZ2, ~□ !!;' Z2 , 
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{t ~. ff PTIT1f llli 1¥1 ,i;{J, tf: ffl'. ~J J+.. m1Uct& AB,J T rt!+ !®Yt JLi1tj= R-J A~,J .:J'.H _ff!., ~fJ/t'. rnr J1 JBiJ=JJJ\ 
ru ft sf,_] Ye'+~ 1l t{l- l{x. * i1E m O w 11 ltk' )'t '+ ;Ii; 1f t{l- l{X * m rll "DJ iWf Ji!: T YU ;f-ftj= :-2. O<lU 4/ 

R13<0. ,'lo 

[ ] ..ili. ,"'. 1,1_, {-0', 1'6. I{,/ :?: /-+-t,n '' 1+-1,1r; -'-I-, f ??,·-'- '21,: left 'I I+- l,ffc; -'-I-, f6 ?A J., '%: ;,:t,. i'tl. l+- 1,JF; -'l-, f" -tr 
0131 Ju T-/•ic::~·1~Jµ ... tx-.>J,~JT.r11H'.JJ;\1J1'1 '/'J , .5FJ/,-Q'z1J,1,H'1J;\1J1'1 './'J , .5FJ·u-Q'ztmn '1J;t;;1ri '-/'1 , , 7"" 

l~Jt. T :9'1J%:-ftj= : 1. 8( I f/f6 +If /f7 I <6. 0 0 ~ ":1"J l'fl'.:'irm1\JtHft&m-tJtHla½~E:fi, QLmjjX­
IE, - ·:ff!. sf,_]~:@ (Telephoto) tuft.!, PT1f t".Z~8tlIYt'+~{tt◊ lfX*mrJl,i;{J, tf:& o tif1lili, Yt'+ 
JT!dltis£0c~mm PJ"WijJ:t T y1J %:-1tj= : 2. 1< I t/rn + I t/t7 I <5. o u 

[0132J % 1i31ltil¥J 1J 1.ITTU#: ctr:i T:liA1fti11·1li: ~Yi'.:~lf ;/( '11· fl{_J-flt;Jrf"i1il :1/v SAG52, * 1i3EI 
ii TY!'.:£tll1J.J'l{_J ~Jin Cl 5, J:tiMJi!: T:YIJ;f-1tf: :-0. 7mm(SAG52+CT5<-0. 1 mm" {g-J}t, ~ rei:JIT:3 
l¥15!FfT.3frffl1il imr!:t: ctii~ik ½ i.tmJ-;· ~J.i, 1f tLl T )JD...l fuUm ½ fil.~ u 

[0133] * -ilHil fl{_) B rlY. %£ '.ti~ :;kl v 1, * ·_min fl~ ~ Wx ¥ Jx :;kl v2, J:t tw.i JE T YU * ft : 
28(\11 - \12(;!2 u {tr Jlt, 1f UJJ-f-:Yt":f:~1tH@-lC(¥kJEt.fi t:'..Z21¥Ji1$ilu 
[0134 J ft '7'.~ tttft IIx * ~t.li a{J #i ~J::i:n r, ~-itHft a~J-~im1J * TTTT?P._ffi--b!tft s{J 1~dm11 * TTTT + 
ft:$Elf J: Q{_J ~e 1-i-'i J-J Td, :!ti~,@ r· JIJ %-1'1 :0. 50( Td/1'< 1. 35 0 ft Di::. 1T !l}J +mi w Jt-!¥:~1ijf;- I{x 

ffi.f'fi:rH.ai,~, l(/.t, fJtittJt: 1J\*iHL !w:1:i±ih, ft$~·ftHitI+x..~f'1trrt nJii!IJJE r·YIJ -~1'1 :0. 86<Td/ 

f(l. 25n 

[0135J ft-¥ Jll; ttH1t ItZ * mm □'1 m&J::i:n f, m -_J£ #t 01 mJF.en n, m im Jti #t o{J mJF.en f1, Jt 
j~JE. r":Ylj Id'!' ; f/f3 I+ If/ [1 <L O" {tr lit, Jr, -jfrf5l&m [IJ J!rQaimfile{f WJ +~ftf.j\';$~ 
it tit Ilx. * f'JtfJ:i EJ·i efJ. !fEi ft" 
[0136J ft-¥~ 1t f-ft 1+:x. * He m o{J fu file J-J r, .m -L jfr ril a1 m file J.1 r7, Jt if¼ JE r· flJ -~ 
fl :-3. o<r/ f7 <-1. 3 n ff:rlit, m-l:J!r;J; oq@t!r jJ {f Il}JfJJt- 5J;f:mf:1i1t$JJ{t'lf-ft I/Xffi.tdt.rtt O{Jfd 
,FF" r:tf,; I" ~~ I Cl I/ -~ it'. ~..A {JI~~ Jb' L)~ n 

[0137] m- militm-tm ii 4' + fttm J: LI½ )1
/ N. * ij\ 1f J.1 CTmin, Jt ;1f¼ }L " r· JU-~ 14: 

0. lOmm<CTmin<O. :30llllno fl J1t, JtHJi)7 ffl:'IYJ ttil.'. W: frf-lj f ii:Jt U;,Jnx~;/JI IT, :ifil'.9c..ct ¥-W U;,J mtliP¾ 
4'J ::f l~ , ~~JJ)( ~ ii Jt LI½ ;t;1J 1'~ -g- t'r't $. o 

[0138] ft $:W,; 1i :Jg Jfx.* t1d'fHf>J ~Rl=i 7'7 f, ~ -tJ2H.l1:i 1M~:zflfil I·_, ~~ l=cJ Jttrtl 8½~,s,: 7]-, 1:ffz~J!~ 
z,z 1m ¥11164:cti 81,_J- l)Jlffi, 1-¾m 1m ~ 1iery1~z,z 1m a1>1-m ,i;';i:, 1-b.: I)] ,i;';i: ~ 164:ru a½ ¥ 1!.Rr 1t 1v Y c 72, -:tt 
~m!t. T YtJ %:-ftf: ;0. 1 <Y c72/ f <O. 9 o fl{ Jlt, PJ"lf ttliliffi ;trJ rt ~:di fffi:lf; lf'JYU~~A~,J- Ti~iit®iWIJ.7Gf4 

I·. r¥J f(1 &, it!®YcJL 1tj=sf,_J~lriJ.r-'v.ti$.t1ft, illmf ±~ JJnJ&{t i1ii'r Ni o 

[0139] )Vr:~11Hfr ~ -~mrRR1:liAt:t#i 7v FOV' Jtrli!J 1t T :!ftJ :%.-ftf: : 72 fl ( FOV(9S fl O f~' 
Jlt, PTmfjiJx)d'X\tmf(J, ~ ~f#JYr ~ J£":1"J!IX fj;TI:~ X PT~NlTI~1:fvf~3tJT; fl{_)~f* , 

[ 01 40] $ -b1141Ht'>J it O!~ ~jffi ct1J $-4=-1 {, 7-J R 1 4' Ye: 'y :§; 1i ti} I!X ~mm H'>J $ m A f, J:t im Ji T 
v1J ;f-1tf: :o. 1 <1n 4/f< 1. o o fltirl:;, %-U~tiHt 1.ITT~ :t: mir¥J illl ¥-, 1f lt!J TYt-+ttHtfii!IX*mm sf,_]± 
;~ (Principal Point) JZtrtJ&1tmi, f~' ~~8tlIYc'+~itH◊lfX~AA:fllst6~*• 1f,f-iJ THt},Hl 
*1¥1/J\~1-L 
[0141] ~1t!@iWIJ.JLi1tf:1fti!@i'J!lj~JtxtfeJM*R{J ·#-:;kl lmgH, $ 31lt#:f'lf,_J4PJimtl:t:ctii3°in.\dl 
ctri T Yttll1..l fl{_)~[I /'!'i A TTI., J:tim Jt. T:YLl ;f-1tf: : 1. 00<TTI j I mgH( 1. 70 ,, ft\' Jlt, "DJ#:fciJ;\7.Yt 7-Jtit 
tc 11£ %-fflJJifl{j .8, "Kli, lJ, NHt-J:t1J\~ 1t, jf[◊}tt#x T$ViW"DJ1~hC:R~ ~-ft"£ J:" 
[0142J 4:~m ;j1fi~Yt7~ftt◊ .ttx:%-mtil ~. ittn f'l~t,j EiwJ n ~JJ~DxrtritL ~m~ fl~,UJ'ai 

11 
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1-J Jt.Jl±~, pJ l;',JJ~)JO)rc'?~;fit◊ £Bl ~MtrJJ.hiHJr )J relf fl{) §i FR ffl'. u :
1¥F:!:i jzHfU~).ITT: :3/;J :P/:JMJ, IJ!ljpJ r;J, 

lf~f 152\:1CC1:t'1&~< 0 J1:l:;9r' DJ TifHift[i!j I·. &Jf ~~:LJ<[i!j' ~~bJ: [i!jDJ l2J'.NJiJffiiJftJ&bR mi tUr fr-} 
%:tft, 1k1~H:it§; Er-Jf.:i£ffi1J:':lN&, ffl IJ. if1 ~ii~' illffif g'j~~nrr~1.tJ:frn1H.lEr-J :1& §' l*IJ1:l:;pJ IJ.~~i 
l'!i?..fa: +•,·•FR:s:z:i-;. -n:rJ..l.f.l.='Y{;µ·IL>.K,, :;;;:,-+-1,n ,, :,..,.1"'...R+ 
)+ L;\i./J~ ¾ m m,1 ±...Ju 7 · ,,.'Jt:;.'V-~ :rµ J..tx,._7J~ ~JC!'°.t:t.H:1 }t:J~ L-\....lY- '.) 

[0143J * ·t.1=tnmm1t~*;1i1&:iu~utm 11,, tf JtHl~ 1m 1-J 8 Jm, ,m1J *~ib:.12Hl?Zim rJ11 
4:w*7'J 8 [Il.i : 6JEil« ru:i1-J JUI [Il.i, WL:t:~i!i;Eil«mi TJ114:w 9./:7'] JUI® o 

[0144] ~<':i;ffl~_ll'l)'C/t~dt1'iJ!U~~m rf1, pJ &Ji~ ~j> ·)'C; J3f-], ::jt:fajf PJ ci:'.i T~ 
:itHiz. lltr, ?r;]H_~;z. l'oJultikJfT -~tiz.JR .l>JDJ, i¾YC: l*J i'l'-J:f~~~nti:f/UC;)'C;J3f-] (GI arc Stop) ~ 

tVYJ)'GJffij (Fi CI d Stop) ~. ffi t;l,~ 1.!>#dliYt' lf WJ Tt~=ft-:\?Mt S1 )vL 
[ 01 45] 4: * m ;jJi ~ )'C; 7 :g; ft t-0 .tfx * f"JEf]. cp , )'G lll DJ W:.i: T t& 111m ½ % ~~ fa] ( HP 7:7 ~u· 
iUC; ~ ) DX~$ 51H.n ½ hX ft ctrifBJ ( HP 7'J cp E'.YC; Ill ) 0 Yt ~?; 7'J ~u·J§: Yi'.:~' DJ 1tYt 7Wfict0 
l[X*f!fJlR{JWM~lI! (f-:xiL Pupi I) 1Jnx.1%liliff=4:£11KFtj]E~~. f~Z.~Bi&1L' (Telecentric) 

:xx~, 1 ,JJ~ tJo~ittti~i~U;c1l cco E!X 010s :tt1&~1t 01,x~ ;f<. ; n A q:r :E'.1t fl, 1f Ef.i+1f *1t''f:~ 
~~~*~ili~~~M.~1t$~~~~*~iliflnrMhl~~~~-
[0146] ;;ts:~_1=1HJi-ttUt$l;it:t# Itt*r:kr,tt_:;fft fU:t Ll f~w. frt if..Lj U.M· J5¾f%z~mto1t-'J,~ nJ ~ 
15 fITTJN ffl + 3D ( -J:/f ) ~fltltmif:z, ~ o/~;B~9L, :f.ti;/Jl,:(fi'., ~ o/-'f t& ~ fg T~lcl*f:"k cp . 
[0147] tQffi _tjf *JmI75· .rt;, lj_ 1-·t~W R.i**imIWu#@L.'.1t rH~ J' lj_ i$m! 1,R,S.,8 n 

[014sJ < m-~JJflliYU > 
[ o 1 49 J i;i;· ~ mu~ 1 & f4l 2 , .,H~ r:p f4l 1 ~~ 7ft f& H(1 * ~ m mr 11 m - ~ iim 1:Ytl a1-:# ft$ :i,; 1~H# 
~*rJtrJ:i111?fsf41, f4l 2 ~ ; l:~ -1 iivuf Jv_m-~~1Yao11r;$1;ft:t#~*r:1trJ:ia1:rt~, 1tA~ 
,&:rg ftlll#!~~. ~ ~ 1 nJOJ;r1, ft$1;fflt# IfVf(t1ti'H. ~ ~imU~·fjd~Uf:tZJf'EL*ft Ill 100 , m- it 
tJt 110,m-.mi1t 120,m--_J2H1t 13o, mll9mt1t 110,m.nmtJt 1so,m/\J2H1t 160, m·tmti 
170,IT5'I,~f,IBJ,if]}t_1t}t (IRFilter) 190,w;f~TTII 180 t;j ,&~f~/®WW7t{4 18L 

[0150] ffi - JtHJ'i ll0 ttfr iF. fuHfr)J, Jt~mfITTf~ ffn 111 ),J 8 ffn, f:~fmU*rffi 112 /J r~rm , # ~ 
J-.J -~r~Jm,Q~-J!tl 110 J1~!rtr-tJf.ro 
[0151] ~=mtt 120 ~~-11-tf:TI=tJT.JJ, Jt4PJf~W*im 1217'J 8 Jm,1:i MU*® 1221-J1ll1ffil,#~ 
1-J ~ ~~Jm, Ji~ = JzHt 120 7'J ~t%tr-t ;tri: o 

[0152] ~- 3E'tl 130 ~lfIEM1fr)J ,A4PJf~H:t:ffil 131 :3/;J 8Jm, ftfWL:t:1m 132 7:7 JllJffiL# ~ 
1-J~nfru:i, 11.~ =-mil 130 7-JfP.MStMJmo 
[0153J ~ V4~il 140 Jl~.iihti fJT)J , ;lt:4PJfY1U:&ctri 14 1 h'di f~1U:t: mi 142 ~1-JfictJ:i,:i+'a'1-J~~ 
~mi,1L~V4mffi 140 7-J~.#~MJ!E:o 
[01 54 J * Ii:3EI41! 1 50 ~B 1ft m; =tfrn , :tt~ f~l~ « Im 151 1-J ~Im, 1i fYrn « Im 1 fi2 7:7 fi ffil , # ~ 
:3/;J~~bJ<[Il:i, J:L.mL:mti 150 7-J*P.Hi t~ Bio 
[0155] ~;\ 3Eil 160 Alf iEh+Hfr)J, =!'t'.4PJiYW « [iij 161 7:7 8 rn:ili FRili/U:w±l!lf:¾(Z-ftCFl=r 8 
ctri tt'~ ctrii'l'-J ~f-t, ::jt'.ffi. 1WU:t: ctri 162 A fi ctri' :i+ 15 7:7 ~~LR rni' Ji~ 1\ m:tl 160 7'J !P[,!Jtx:H)m u 

[O 1 56] $ ··L~ii 1 7 0 Jl~ ih )~ ffrjJ , ;lt 4PJ fmU R ® 1 71 7'J [!!] mi, ff fmfR [ID 1 72 7:J [!!] mi 11. FR J.fr 
Yttir1 ~JJlti{+IT EB l!!l ctii tt' fi ctii i'l'-J ':ftf-t, * ~A ~~t J< 1ID, 1=1_ ;g -L31Hi no 1-J ff.1H~MJBi " ~ !fr, 
'Ti .1~ '£-.LJ,;. I - rl M1rnfmrj .+. ,-tr-i 1 ~2 Ji* i;::; ,1 1, d:i" -~ ·u.Jtltrtt I n'J *'J,. ·.-CX...1-ll-1 f ,.,. , -l =.1/X ll!l; ,,, u 
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u~ wa'.'1,. ;u.!.r' _ 1....'?'..1<,a+A 11-, ~ 4-:t;f-nA' 0-tt. hlfi /~/ 1~J)W ~ ~'ll-t-9:A/~h!':-JL--tl ~nnll: .o 

[0158] I .J£~5~iiB'-J~~£~ctdITT llli~1TT{f..i:t&~-trnr : 

[0159J X(Y}={Y2/R)l(l+sqrtQ-(I+k)x(Y/RJ))+ I:(Ai)x(r) 
I 

[0160] Jti+ : 
[0161J x = -lr:F.f< Wi ...t£t:U~ ft$m Jv Y l'r(J.~, Jt ~ tB tJJ +-lr :F.f<ffi fttm ...t fITT F-i u<J tJJ ffrf u<J tB xHe 

[0162] Y :~~:F.f<@rttl0~ l·.8<J,i.',i;~jt$dJ8½iP,t: 

[0163] R : [tlJ $.+11: ; 
[0164] k :ffumi*~ ;IJJk 
[0165] Ai:% i pf,~~JJ~ctJ:i*1&o 

[0166] ~ -~JYttiif1JA1Yc/r:)i/~ftt◊tU.~mm rr, Yt"?)i/~1ttistU ~mm1¥.Jtt i'r'fi71 f, Yt7=~1t 
t◊.tt1.¥mrJLA'-J)'t~ili (f-numbcr) 1J f<'no, Yt"r=*1ltis.tt(¥*-JEt[ rr:in\tW.fil31¥.J ·¥ 71 HFOV, 

tt~ffit,mr :f=4. 01mm ;Fno=2. 00 :Ll& HH)V=44. :1 Ji" 
[ o 1 67 J * 'y;; JJfil f5ij 1¥J Yt "? :l?J 1tut ~ * m ril. er . * iff m 1 , o A) 1~1Jl't~ 'l& t1 v 1 • * __ j;ff ffl: 
1201¥J8ft¥~7J \12,tl;:~wi!E.""fftl-~ft. :YI - V2=:12. fiu 

[0168] ffi· -~:iftldftlf'l1)'t7~{lt{f.t(x%}JEtllrr,ffi ·rzH:ii 110 $:ffi--t31Hfft 170 rrTYG~IU:. 
f'l)W:11£.HuJ,~:1/g C'l'min,tt1'-MJE r'.VUJdl :CTmin=0. 2:1ommu 

[0169] $ -~iXE1ftlf'l'-J)'t 7W1tt◊ 1fK ¥M.fil. er' $ ··btHn 170 R)'.J&Ji~tJ.& [l!:i 171 illl $¥1:itJ 
Rl :L 1tfWil:.ft[l!:i 172 illl >f-¥1:i:71 Rl 4, )'C;"?*1~H◊l:U %-t'ftf].1¥.Jf;f;JfEtJ f'' tt1m fE r YLliR-{t· : Rl 4/ 

R 1 :1=-0. 0:1 : Llli R 14/ r·=o. 21" 

[0110J ffi-~fiill{§ij F1'-J7t/r~1~Hil' t1:x %~rJl er, 1t"t~1~u~t1x %~f'JlR'-Jmlft:1 71 r, ffi=3tm 
1:-io Ft'-JmJi!l:!j,J r·:-i, .ffiP"Jijz&tft 110 Ft~mJi!l:!j,J r-1,_ffi1\iz&t.ft 100 f'l~mJi!l:!j,J rn,_ffi-Gjz&tft 110 f'l~m 
]E]ijJ n,:!ti~JE. HtU~1'1 :11'/1'3+11'/ 1'111::0.67 ;11'/rnl+ 1'/1'71=,1. 17 :Ll». 1'/1'7=-2.07n 

[011n ~cfi-~ JIB~ 21. *~7Yf:&mt~ 1 o~:m-~JJ'0l:Wu er Jt'¥~1tu1t ~*NrJl:i o'-Jm -h:m 
ii 150 i'.ti #~::,f-:§: ~" w ~ 21 nJJ;r1, fTI .±dtHi 150 ITT 1~fmu ~ fITT 152 +mc;c {J. 1lHf1.fl W l..J 

ft $fil 7]( f LI½ 1fl ft ~e 1141 J-.1 SAG52, fr, ±i. )~ fM 150 + ft $fil ...t U'-J )'/ ffl: /-J CT5, Jf it¼ iC:. r· YU.~ {4' : 

SAG52+CT5=-0. 19rmn" 

[0172] ~ l'fl'.#~H~lt l 22, ~ti7J°'t&Jmltl 1 u<rq;- '.1:fi-O!Wu+%~~1irrt1tx..~ f::Ht:1.u<J~ -lm 
{j 170 Lf'1~~7G -~'. ~ 0 rh ~ 22 PJ J;U, ~-tJJHl 170 1:i-Orn*lm 172 r. ' f,~ ~ ft$!ll LJ<J3(,e, >'I- , 1:i 
f)W ~ mr 1, 2 *.ff.ft tm IY-1-tn rm , i~J:JJ rm~ 1%z P;w ~ WI 1, 2 u½-tn r½: , it-tJJ to=~ 1t too u½ *-ff ~e , ~ 

J-.1 Yc72,ft$:~i~H:l-ltx.*f1t~~-8½~RP)-J f,~-J1Hl 110 8½1o/J i.ITT~*UiJ 111 ?f~-Uttl 170 8½ 
{%t~Jl~~jffi 172 -Fftld!1:J<Jfert t7 Td, Jty~J{ r §Ll * f4 :Yc72/ f=0. 49 :~JJ.x. Td / f=l. IL 

[0173] m - '.1: htfliu (t(J7t~)jl;fj f'ftl fLif:1dl=l +, %~)jl;fjJ:ftlfx*fgcfl=tu<J1il . .A:t!,\I.JIJ J-.1 rov, Jt 
Y~ iC: ""f § lj *ft:f: :fOV=88. 6 /!;f_ o 

[0174] 1B- '.1:hfil JJIJ 8½ ft $:iHi Jir I{x.iUft ~n I I 1' ~ fj ~jlj XAcf: 181 1f ~iwiITT~ IR JE,k:x,J"f (j t~JH~ 
li>J-+ 3/v I mgII, ~ - J:ITtl 110 8½4i1J~J1tlitau 111 ?f /Jxt* ml 180 rft4:di I ·.1l JKJ'i it 7J TTL Jt~mh'.. 
r §rJ~fcf: :TTL/Imgll=l. 43 0 

[ o 1 15 J re-c-~ r,~ ""f ;i, J « Ll & « = o 

I ,, " 
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[0176] 

fC1{§ieJ = 4 . .01 mm, Fnof:Ytlfflm} = 2.00. HFOVFY: tfilfff) = 44..3 [! 
~rm 1ttil45,:f.tz JJ#t ttJJn: ffi~-r~ i3~-~li ~mi 

o wHa~ .iflim :J::!lfi 

2 2.434710 (ASP) 0.432 1.544 55.9 7.09 

3 6, 184400 ( ASP) 0.129 

4 1.640 233 
.5 :2.06755ff(ASP) 0.227 

8. 427200(ASP) 1.544 18.55 

7 50JW7500 (ASP) 0.148 

8 8.616300 (ASP) 0.475 l.544 55.9 8.83 

9 ~I0.657500 (ASP) 0.369 
H) L640 ~5.23 

11 

12 1.544 L92 

13 ~1.-2245HJ(ASP) 0.260 

14 l.544 

15 1.086250 (ASP) 0.800 

16 0.200 1.517 64.2 

17 

[0177] 

14 
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2 3 4 5 6 
8,27120'E-TH 4.62437E+OO -L13 I9IE+Ol O.OOOOOE+OO 

-1.16345&01 -6.3U254E-02 -;3.22408&03 

L66444EA)2 l .[7622E-Ql 

4;2&968E-03 ,..c7,66726E-Q2 4;759l7E-04 

·3JJ7413E~oz 7.44823E-tJ3 6:6.5499:tHH 
Al2= L65731E-Q2 

Al4 = -l .23654E-02 -1.71803.E-03 -l.00255E-fJ2 2.81404£-03 
··········--------

:=t.:Tfil 7 8 9 u 
(tQOOOOE+OO -L41923E+ol 3.00000E+OO -L9ll62E+OO -2JH 7HE+OO 

4Al976E.-02 

-9.79475&03 ~l.56846&01 

-2. 71793E-03 !U5766E-03 4.86057E-03 9.93741&02 2.88045£-02 

.. l.()7348&02 
·······----------·········-------- ········----------·········----------

-259001&03 ~U.l0897&04 2.93622&03 

12 13 14 15 
l5z:786E+O0 4.12826E+Ol 

A6= 2.96152E-02 l.11540&04 6.52054E-03 4. 82354£...03 

-8J}526JE-03 9 .36251 E--03 - I .28046£-04 -6.50633&04 

Al2 = L46l2R£.t)6 

Al4 = -3JfH69E,05 

[0178] * - }J ~ l _?r,- ~Ji'fil1fU 1$~ oqrr;t~.J!trtJl, ,..I{ q='flf! ¥-'r-+£, N-13lR.§£e l't~4L1'1.}J mm, 

ll*TTl10-18 f&ff*,f, LU 1l&Jfm~~ftfm~oq* TTi1 n * Jr?r,-~fffilf!Ju i:p oq1~:ffTTii~tJ2:, K i:p, k * 
II ':ff<TTII f!+l±ih'f.It:rt+ (l(J'fft.Wi*~' Al -Al 1 JJ!IJ*,ft £* TTii?r, 1-11 l))'t 11°:f:l<TTii *~n llt>'I' , l,:J ~­

~~~M*~n~~$~~M ~,r;~ ~~~# f#ltt ~, *~ ~ nffl ~25<.. ~~ffi-~~M 
u<J$:.-&$:.= u<J~Sz.t,~[n], tEllt~1Jll·Jt~n 
[0119J < m= ~fit!Ii!JU > 
[ 01 80] if~ mH~I 3 R 111 1, Jt + 111 3 ?'i ~ ft SITT * ~ m wJr IU m -. ~ }(iff Wu (I( J- # 7i:i'$: ~ ft-Ht 
Ilx. * i1t ~Fl i'./(_j :,f ~ Im , Im 4 1 I I E:..:f 11 {& ff ;,; ~ = ~ bl1V1J 81~ :ft$:~ ft j~ 1lx. * ffi:i'J:1. 8<J BJ<# , it ~1 
&tl?. f#l f#lttl~L LU 111 3 nJtu, _1t'#:JJIHtHf\'It£*mm. w 4mim~~1itm~itff1'.11'@-?r,-J!Hi 210, % 
l!/iil 200,ffi=m.tl 220,ffi-:JlHJ 230,ffiR]JtHJ 24o,_m.nJ1H1 250,ffi1\J2HJ 260,~-tJtHJ 
2,o,tt:9[,t,t1Jt~#;i~_1t:Jt 290,nx:1inru 2so ~:,1_& ~1:iu~~1J:fof1t 2s1o 

[ O 1 81] m - JtHJi 210 ~-ff iF. JITHJi) J , A 1PJ {~!~ $:. ffiI 211 A 8 ffiL iidYrn $:. Tifi 212 n I u I mi , # 13' 
n ~~~mi,H1B- J2Hl 210 n~ftr-tJ!1L 
[0182] 1B=3tHJi 220 ~ lf11tAfl:tfr)J, -lt1PJf~H«mi 22 1 n 8 ffiL1tfY!IJ:t:1m 222 nl"lffiJ,:j:f Ej' 
n~~:SJ<[lii, ..1:Lm=~tt 220 n*P.Mit~J~o 

15 
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[0183] ~ - jzHi 210 Jl.~ ~ hiHJr)J, Jt4PJfY1V:t:mi 211 h'di {~1V « mi 212 ~7'] L11J [fri, ff\§' 7'J ~~ 
.GJ<rni, 11.:m-i~ti 230 7-JfR»~HJvio 
[0184] ~ 111luHl 240 Jl.~ iT.hiHJr)J, Jt4PJ{Y!V::&mi 2411-'<fi{~!V::&mi 242 ~7-J 8 mi, ff\§' 7']~~ 

Li< IBL 1LMH4 J:5:tl 240 7-J !PflJst-r:t J]}L 

[0185J ~nJtHl 250 J::t~~m11JrJJ, -1tqPJfM~rnI 251 7'J1u1ffiI,1tfWJ~@ 2s2 :n8@,1f~ 
7'1~~:SJ<ctii, 11.~Ii:mtfi 250 7-J~P.Mit~J~o 
[0186] ~1\ 32Hfi 260 Jl.~iEJr+Hfr)J,,JPJfYlV«mi 261 7'Jr1ictii1J..Fl=!Jli:Yt4:1l1it½t~Z-rtrFl=rr1 
[ID tt: ['.!) [fill¥J ~f-t, .:tt1t 1mv:t: IBi 202 7'J r1i IBi. ff 13- 7'3 ~~LJ< mi, H* J,;3:5:!fj 200 1g m»5i:-U Jvi" 
[0181J *-b:5:!fj 270 J1.~t!Jt1:11frn,.:tt~1m1J:t:IBi 271 7-J['.!}IBL1tzfm1J:&mi 2n 7']['.!J[Hj 1trnJli: 
>UM ~ill~{+!+ EB['.!) [tJ:jt# r1i cti:f 1¥J~-£t1-t, JHz11 ~~ff [ID, l=l.$ ·t~tffl 270 7'J9ifJJJ~fjJvi" ~ 5'J,, 
:;g--lj~~ 2701¥J1tfmrf:&IBi 272 J3.~&tHL~" 
[0188] il7~~i)gl~it:JtJ-, 290 :1/;]Jffi:I/fj;t,j" ~, -U:B'.r~-U1Hft 270 l:lZ.f&ft lfu 280 zfaJ, ;1=1,:.+ 
sV ' .ill. "' §/ !{f, -ti->. TT,7 -_r,: /Ac- 1,1--1 61--r .ll__· 1;11 ; 
)J~::;UlnJJu 17~ JJ~-l~ln .J.tA . .m~Jt?u P"J JX, .u:t=. o 

[0189] irlf@c~~H~ r"fLl*--t:J&*RJL 
[0190] 

16 
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f(J;trnr.}=4.69 mm, Fno(itlifl) = 2.00, llfOV(:¥-1:BJf-1}= 39.9 Jt 

l T.544 5.34 

2 IH.7SU8lll)(ASP) OJ.}4(1 

3 0.016 

4 0.240 1.640 23.3 -17.26 

6 l.544 

5361 Al6200(ASP) 0.147 

8 LS:44 7.69 

9 -16.175800 (ASP) 0.51.5 

10 ~fli~tti -1.284340 (ASP) 0.300 L6SO 21.4 -8.44 

ll (};035 

12 t,5:44 2049 
13 
14 LS44 -2.12 

0.700 

16 0.200 1.517 64.2 

17 0.272 

[0191] 

~00 I 2 4 5 6 
k = 9.8077~E"Q't ,,i,9~J$8E·HH $;90@6-S±bO ,,t79l:~9E--+-OO O.OOtJQQB+QQ 

[0192] 

17 
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-6.4@57£,..02 -1.I 0653£,..0 l -4.864Q4E..fJ2 

-l.54070E-!J2 7.63918E-tJ2 l J3450E-tH 5. l 3Q2:5E-(l2 -l.8(}3 J1E-(l2 

-'.l24642E-02 4.6785fiE-03 

L32076E4J2 

7 9 10 11 
OJ)QfJOOE+OO -5.QQfJOOE+Ol ~L99836E+01 ~2,351 lQE+OO ~5.56653E+OO 

A4= -4,85 l74E-02 1,14859£..,tJ( 

2>74I89E.;fJ2 

A.JO= 

A12"" l.:37733E.lJ2 

Al4= 5.23056£-04 l .9 I 696E-05 -1.93858E-<J3 -2.89735E4.l4 

12 13 14 
L1Il52EH)l --JA7383E+OO 

A4::::• 

9.41497£...{)3 

Alo= 
-1.77933£-05 5.80183.£.-04 L46128E-06 -2.74531£..(}6 

A.14::: 5..5778,5£,..06 -3.25579&05 -3.73207&07 6.39095£..08 

[0193J m = X m1X 19U ~, II :J,1<TT11 u<J 1ttttl; hfi:rt:*7ft ~w m-xhfil Wu u<JJ15rt;n ll:t >11-, L Fno, 

!!POV, VL V2, CTmin, R13, Rl4, f3, f4, f6, f7, SAG:32, CT5, Ye 72, Td, POV, TTL [;)]k ImgII Q<J 

k >( tj'~m-x hm1-91Jt-~ rn-1, t1:1rt~1111 lJ~~ o 

[0194] ffi:'.~*=-PJflt~:r+rf§rJ~ffl: 
[0195] 

4JO 
2.00 f/f7 

SAG5W+C:T5•(mmJ· 

32.6 Yc72ff OAO 

CTuriu (mm) 0,240 Td/f Ul 

Rl4!R.l3 POV (}.Ji) 79.8 

Rl4if l.58 

ltYf:3i+ifYf4l D,73 

[0196] < m=-:i:EfliW1J > 
[o 1 97 J 1~ $ ~ ~ 5 Ed!fJ 6, Jt ii 1 ~ 5 rt~ ff< -~* 'i: J=!HrJT ~ JfE=-'i: h'tti w,1 ~:J-# 1t ~ ~ 1i ffr 
lti. * ~ m s{_J ~ Aiad:E , 00 6 FR ir.± {:J ff< )'f /'] ti=; - ':.( t'tli 1v1JB{_J Y6 + ~; 1l fil lf(~UJE rll ITT Lf~ ' 1l 1:IJ: 

18 
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&:ffi illJ tilJf:~ !~L FR 00 fi PT ~n, Yt 7:~ilt◊ ltx.~~tfl. Fi=l4P.lfY!~~iifY!~ikJf'8, ~YC: ~ 300, 5B ·5E 
tit :_no, %-=5E4'it 320,% - ~tit :3:_w, * l!Jl3Etit ~l40, %1L3E4':it 350, %1\jEtit :_H:iO, %-bE4':it 
370,t1:1JH0tv.t1;iiJ,1(/Ut 390,JJX:{irni 380 ~.:J,hUMl~~vrn7C;flf .38L 

[0198] ~ - Jz'Hi :110 J'llf iIJH11fr)J' A4PJfY!~~ mi :111 7'J r1, ctIL-tifwJ~ mi :112 7'J l.!!J [Hi,#~ 

7-1 ~~:bi< lm , _§Jft-JfHl 310 :n *r!l trt JJ1L 
[0199J ~ -=3Etl 320 J'llf :tt Jrti.fJTJJ, -lt:4PJfYH« OD 321 7'J 8 OD, itfY!IJ « rni 322 7'J 1u I mi. * ~ 
7-J~FL.Ro'Ii, li~-=jzHi 320 n*RMit~Jm" 
[0200J * 3114n :1:10 J'llf ttJr+i+frn, :tt4Plfm1Jt: mi :n 1 7'J r1i mi, it fWf« mi :1J2 7-1 ~ mi, * ~ 
7-J~PJ<ctri, l=l.* • ~ ti :no :nff!Hit~ m" 
[020n * V4 3~tn :140 J3.W i[Jtl:J :rfrn. :tt~fm11 « mi :341 7'J r1i ctri, 1t 1m11 « mi :142 7'J ~ m:i. JVi'f 
:n~PJ<ctri, l=l.%V4m~ :140 :n~JJxHBi" 
[0202] -~n".miti :150 J3.lf".0'.tJBHfrn,:tt~fNiJ*ilii :351 JJ~ U:1.i,it'lfNl]*i.&.i Jfi2 :n1n11.f1j, Jtfq-
:n~P:ft.TTIT, Ff.~ td~lft 350 71~.nxttmt .. 
[0203] 1:r, /'5frifl 360 fVD .U:::.ll±ltfr .7J, :!t~fm1J * TITT 361 ); 8 fITT n.1±! iliftffll~:ill~{y..{+ l±l 8 
TITT$-# Q_l]ffiTQ{J7.Jt1-t, Jt j~dNLl=RTITT 362 j,J ~ TITT, 1t g. j,J i n:tm, nre ;\3friQ 360 !'1 ~IR:t-t JFiL 
[0204] m-tJtH~ 370 Jl-{J°'ff:t JTIHfr 1J, JttmfITTLl=R ffiT 37 l )'1 8 TITT, -flfITT~* TITT 372 ); Q_i] fITT il L.1J ill 
:Yt;$ili ¥.ill~{{{+ LU Q_i]ffiT$( 8 TTTTD{J~it1-t, # ~7} i n,:ft.TITT, Ff .. ~-1:;J~f§t 370 :n~ijxH JvL 5} >7r, 
re-btHQ 370 D{J1~fm1J=RTTiT 372 ,,,H,:fr&f#1h:n 

[0205J il!lr~ ZtgflJit~# 390 J-., tii:JllJH Jilt, u.ti'. f m·btHQ 370 ffi.f&it TITT 380 z. fnJ, ,,,H.,:::f 
sV ' .>IL. ,"'·.s¥. l-{f, -tb. TTTT ·z;; I.)_,; t,1--1 M .ti.· ne; 
R,; UinJ Ju -=F- JJ',::> 1% J n -'lA m~i;?li IJ'J 'JA-dJ:t'. o 

[0206J i;!;·@c~~ Ha 1--·fu* ii.t:Jffi.* 1\ 0 

[0207] 

[0208] 

19 
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4 

5 
6 

7 
8 

9 

11 

12 

13 

14 

15 

] 6 

[0209] 

,m; ".}lil¥; 5.044800 (ASP) 0.270 

12593()0 (ASP) f.l.3(i8 

-3577300 (ASP) (J.070 

tfI7\j~il¥; 10.886400 (ASP) U52 

iT9Pt~r1£ 
r0;;~~: YGH 

-L7039HJ (ASP) OJ)97 

0.300 

0.422 

20 

l.634 23.& -15.43 

L544 55.9 -34.51 

LS44 7,64 

I.535 56-3 2.85 

L535 

l.5.1 7 64.2 
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3 4 5 6 
k= ~9A7575E+OO 

A4= 

-2,J&616E-02 

5.29695E~04 

7.49400£-03 7.59632:E-03 S.01415°&0:3 

Al4 '"" -3.29843£-03 
----------··········-------

~00 7 8 9 10 11 

3 5 l367E~03 ~ L31705E-02 

3 .00348E..(l3 3. 71865£-03 1.25384£-02 

8.20642E-f.14 

12 13 ! 14 
! -4995toE+OO : ... • , .' . ' 

A4= 

l .63940E-02 
A.8==:: 

T.95617E4J5 

Al4= 

[0210J 1B-::-J~Bf!if71J 1l1,~p~qfil8<JtllJtlHf~:it~1J,:tzuffi~:::)~ hfEfJ1J8<JJT;:it o llt>71', L mo, 

!IrOV, \TL V2, CTmin, R13, Rl4, f3, f4, f6, f7, SAG52, CT5, Ye 72, Td, POV, TTL [j,& ImgII 8½ 
/E )(_ §' ~m ·jJY!!iWt).tld l1 1J, rr.ut+ }Jn [j ~~ o 

[0211J re◊:&li1:iJ" 1tt~r-H T frJfdM : 
[0212] 

2 1 
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f(mm} !t7f6:+!fff7i 3.6S 

r;t, 

40.3 

32.1 Yc72!f: 

CTm.in(mm) 0,270 l'd/f LOS 
RJ4iRl3 OJ}9 FOV(ff) 

R14/f 0.26 TTLr1mgH 1.56 

lf/fil i+!fi'f41 

[0213] < 1;H [9 ':JJ1flii11J > 
[0214] iij~~tfl 7 &~ 8, ~rr tfl 7 rC~~Ud!~t,j-:'j_;J=l:f ~lit];H [9':i;tl!ffJiJEIJ.:) #)'6'+~{ft{)-

!{x'. .. ~ mm A1 ~ .iii 00 , 00 8 FR le± 1i f,& )'f jJ ];H V 4 '::( JJt\d11J A1 )'(j '+ :Ii(; it ID lt( *mm ITT LR½ ' it~ 
)}.~ illI illJ{iOO u FR 00 7 DJ ~n' )'t7~iiH◊tU~mm FR~iW~~ it iYN1-W¥1:LA°'.$ ·Jli{l 410 '* 
=3fHi 420, Yt 111 400, '.$ ~ i!Hi 4:rn, % V4i!Hit 440, '.$ 1T.3~Ji 4f)0, % 1\";i!Hit 460, '.$ -1:_j~{it 
470,tL1/rrxv.tlfi';iJ,g)'tJ-,· 490,t&ftmi 480 U&~1tiR¼~YWJI:tt 481 " 

[0215J * 3l§'th 41 o Jil,:W i[J~ +ri-n, -tt4&Jf_ij!~ -t" mi 41 1 7'J r1i mi, 1t im11 -t" mi 412 7'J [!:!]mi, Ji: 3' 
:tJ~F£fmi, Ji* ·:ilit~ 41 o :tJ.tllHXt~m" 
[0216] ffi=j~1_ti ,,120 Jl:;ij '.ttJlli1TT:7J, .:_tt~f_ij!I]½ mi ·121 7-J lnl mi, fjfml)½ [1J:j ·122 7'J [!:!) mi, )j rq' 

7-J~Ft.f<mi, 1L%=:iliti 420 :tJfRH~t~ Ni" 
[02nJ * 3~tit 4:10 Ji:W :ttJtJ:J+frn, -tt~f_ij!1J« mi 4:11 7'J [!:!]mi, 1i1m11 « mi 4J2 7'J r1i mi,*~ 
7-J~Ftimi, l=l.% • ~~ 4:-:o :tJPRJJ~MNi" 
[021 sJ * V4~~ 440 Jl.:W i[Jlli .Jfi· n, J:t:~fmH :&mi 441 & 1£'z 1m1J:& mi 442 ~ :tJ fi mi, Ji- fq' :tJ ~F 
:l:j Uij., H.ffi V 4 ~ rft ,,1,1 o :tJ ~JJxM )m" 

[0219] ~ tdlHti -'150 Jl.:W '.tt ft±l tfr ,7J , ;tl/l&.Jfm1J ~ ffi1 151 TJ [!!] ffTT, t~ fm1J ~ ffi1 ·152 Tl ~ ffTT , Jt ~ 
J1 intm, n.m +dtHQ 150 JJ ~ ntrtiJJt 0 

[0220J m 1\ m:rJ'l ,160 .flA i" If ft±ltJr tJ , JUMm~ 'Rm ,161 ;;,; 8 m 111±! m::Yt:$Jii~:ill~tr--tt l±l 8 
TTIT~U [I__l]filQ{J7.Jt1-t. K l:i im~'RTITT 162 .JJ ~ TITT, # ~ JJ i ~:F;ftfITT, llm ;\jtifi 160 j-) ~1Rt1 )vlo 
[0221] m -UtJ~ 170 .,t=t-11° )Jt}wffr.JJ, JHmffiU'R TTII 171 JJ [I__l] fITT, Jt:t~i~~'R fITT 172 J~ [I__l]ffllll LU 
m:,ft$aI35:itI~Zi:tE LiJ rnITT $17 ~ TTIHY:17.lt1t, # ~ ;,J·W:tj(TTII, 11m-tJ1HJi; 470 .JJ ~ ij~t-t .min .71 
5'1-, tB -UtHJi; 4 70 (t(Jfi ~WtR rm 47 2 Jt {J & f#l i,i:" 
[0222J tr5'~tt:v!II#Jt:½:;J=t 490 J~:ftzI$JH Jilt, i&tW:f~·UiiiM: 470 &mft rm 4so z fHJ. Jt~ 
F.I' """ -'1,.~ F.V 1cr. IL, HTT ~ 1,).,. '·A u·1 .w. r:ii=; m;"l"J,JLi -,,... J};.;> f0q i:J "!A,:>:R ~JL?' . 'J J<'c; i,I:,', o 

[0223J il!1i~1t~ JITT r·fu 'R-1:::t:Jht~ J\. o 
[0224] 

22 
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-0 

2 

3 

4 

7 

9 

10 

n 
12 
13 

14 

15 

16 

[0225] 

[0226] 

!,n.:=m~ 8.712400 (ASP} j 0.240 

4.537300 (ASP) 1 0.091 

-16.84-6700 (ASP) 0.521 

fJ.504 

ff500 

0,300 

0.315 

2,, 
" 

l.544 4.60 

l.640 23.3 -15.14 

L640 -26.34 

l.544 8.37 

1.650 21.4 -1U3 

L544 

L535 

1.517 64,2 
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1 2 4 6 
l 57610E+OO O ,OOOOOE-HlO 2.24432E-c-!H -9 ,8161 OE-c-00 oonnnoE +oo 

A4= -7J'l7207E'-'03 -2,87756E-fi2 

1.38208£,.(}3 

10 11 

A4= L522.131::HJ2 

AIO= -l,61108£-03 1.3124JE-<)3 -4,06977£..(J2 

Al2= L37104E..(l2 

12 l3 ! 14 

A6= 7J.19692E-<J3 3,885T4E-4J3 

A8= 8,95202E-03 -3,08539E..f)4 -6.48704E-tJ4 

AlO= 5.4357:5£,.(14 -3.fi694JE-D3 l . 9408 l E,-05 5.58332E-05 

[0221] m[g~M[fyuq:,, in':.l< fITTa{]flll ~1Jtirt:~7ft!mm- ~1i'filt9UD·t,~rt:o D-t&r, L Fno, 

HFOV, VL V2, CTmin, R13, Rl1, f3 , f1 , f6, f7 , SAG52, CT5, Ye 72, Td, FOV, TTL !)_JR_ ImgH Q(J 

;tX 1§'1::Jm- ~htWHEI ~ , tE11t7G 1J11 lJ_~;i;£ 0 

[022sJ 11/c?T*·tPHIHf.l±l i--·3'u~ffi : 
[0229] 

f(tlitri) 4J'H 3Al7 

2,30 fifi ~l.63 

HFOV(.~) J7.5 SAG52+CT5 (mtu) 

32.6 Yc72!f 0.37 

CTm:in(mm) Td/f 1.08 

R14/f 056 TIL/ItngH L67 

24 
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[0231] lij@'~lfil 9 &00 10,Jt:rrOO 9 r~~Udf~J!-=~JtHmM1+Lu~JJTu1§1JR'-) ;fitr)V?JitHt:f◊ 

l{,(,¥mrJlB'-J~ ~ 00, 00 10 FR1i:±tr if(J'f ~~ ]L'j;Jltlj{ji)B'-Jjt'+;\tittc-.1&-¥mrJ1B'-JJij(~, {t'/Ji 
&:ill llli lllit-1: 00 0 FR 00 9 "ijJ *U, Y6'+~1ttC-.l&*mm FR4iJJ{Y!U±{tfY!Uik}'f,gl.j't)rc:i~l 500 ,}B -~ 

ti s10, lt=J~ti 520, ~ -~<tl 530, ~V4J~tl 640, ~1iJ~ti 5S0, ~1\J~1l 660, ~--1::J~tl 
570,r1:11·t~iJ.t:~t¥11tftJt 590,J&{.j(rnf 580 1.JEdi~H%U~~~~JL{4 .S81o 

[0232] ~- ·mt:fi 510 Jl1f iEh+if)T)J, ;t't:4P.lfY!U2<:ctri 511 &{t {~!U:«mi 512 §'~ 8 ctl:i, ff§'~~~ 
TJ)- rfri 1----1 -¥.· '"""ft -1 0 -4-. (lln 1-1; - u-;-r­
J.'J, IJJ_j , _tl,7ti "J.li tft ~ /'J · fO:/lX VJ.17l. 0 

[0233J *=3~lit 520 Jl1fttJr+Hfrn,:tt4PJfm1J.ftctri 521 ~r1imi,itfWU«rni :122 ~~ctri.::i+§' 
~~HJ<mi, l=l.*=~t:~ 520 77ff!Hi-t,1 m" 
[0234J * -~Wit f):10 Jl.1f .t.lJlli1frn , :tt~fmH::t<.ctri 5:11 &{tdm,J«ctri 5:12 i"f ~ f1i mi, Ji- i"f ~~~ 

Ji JRi, l=l.$ - • ~til 5 :m 77 IDJJ.tM )vi." 

[0235] -~ V4 m:tti 5,1 () Jl.if .t.l)HJ tfr n' :tt~{Nil* ilii 511 I 77,n, w.i' t~(NI] * i.&.i s,12 77 ~ 1.f1j, 1t fq' 

7'J ~P:ft.TTIT, Fl.~ [9jt§:1ft 510 77~_ntttmt .. 
[0236] :W, +d~til 650 _fl,1T ffi. Jl±l tfl jJ, jt~{Nil* TTi1 651 J-J f1_fl TTikftfN1J * TTi1 562 J-J 8 TTi1, 1t Z:, 

J1in=irn, llffi.±iJ!tQ 550 JJ~_ll5l:r.t mt" 
[0231J :W, /, }tH.W: 560 .,R .. fr iF. .FuHfr 1J, Jt~iNU ?{ TTi1 661 Y.18 TTTT 11 LLl ili:7t$ffi~j1z~Zf-tt L.lJ 8 
rn~u [!_1]fil □1~tt1-t. Jt tt,m,1* TITT so2 77 8 TTTT, * ~ 77 i ~**TITT. Fl.~1\Jt~ 560 77 ~ll'x:MJvL 
[023sJ :W, -b!tQ 570 !i-1JJnJl±l tfi.1J, JHf!Jf!i11J* Wi 67 1 J-J f1_flffi1, Jt1t1.ffl1)?{ TTi1 572 ); [I_l]TTfj n. ~ 
ili:7t$m ~:in~Zf-1'+ 1B ~TTTTl# 8 TTi1 B1:1t1-t, 1t ~ J-J i r:i:=ifITT, n_W,-Ufrf.il 570 J-., ~Wtttmt n Jj 

jrf,. _m-ut1.il 510 o-ry 1t1.1~1J?{TITT 572 Jl11 & ft# h fl 

[0239J trjl~~imf3iitftJt 590 J-.1:liz~H mt, ;&w+m-uttQ 510 &mi~ TTTT 5so z fRJ, Jt~ 
..,_/ r..,--'.IL "',"'-".l<,'., IL,TTTl -?:f,J·/,H '! J¼;-111--; 
;,,1_;; ~1"J J Li¥ B'-.:> 1-=0( J n .qx,_ m f;,t.?c . U:JM1 jJ:t'. o 

[o24oJ ifrJJ~1l-~J!U r·J°U* tLt:J,&~ I· o 

[0241] 

ff~H§") = 3.74 mm. Fno(ft!wlfi§f) = 2J.0. HFOV(3:;lft1) = 38.7 Jl 

0 

[0242] 

25 
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2 0.498 1,544 55,9 3.47 

3 -23551(-it)f)(ASP) tHiJO 
4 0.220 'l .650 2l .4 -7-14 

6 

8 

9 24281800 (ASP) 0,:241 

0.250 L650 21,4 

l ,544 25 3 

0.320 L544 

15 Vl37640 (ASP) 0.350 

1.6 l.:517 

0,204 

[0243] 

26 
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2 3 4 5 6 
22U625E+oiJ -LOOOOOE+OO 7'37774E-Ol ••4,60870E+o0 ,,8.50000E+OO 

3Il6838:E-02 -L27831E~OI 

5JH015E-02 L53096E-Ol 

-1J7llOE~Ol 

AJO= • L76322E;;Ol 9:72894£-02 -L49053'E~02 5,13291E~02 -3.91197E-02 

A12= 1.67677£-01 1.03 J 53E;.o l -L57919E-02 1.70202£-02 

.Al4 '" -7.01622E-02 -9.74824E-03 

7 9 10 11 
~LOOOOOE+OO ,.;356I88E+OO ~L35942E+OI 

-l .93231&02 1.53781&02 1.16:320&02 2.32868&01 6.91190E-02 

AlO= 

Al4 '" 

12 13 14 15 
4A0903Bt{JO. 

A4= 

-l.84675E-02 2.48627£-02 -8.83767£-04 -l.4475lE-03 

L6U80Em4 
A12 -
Al4= 1.12042-E-04 

[0244 J 1B n y ME f91J ~, -lr:F:1< ffiJ u½ BB t~ hff A*7J' :!1W 1B- ;t Mff f-91]00 JI; A o irt>'I' , L mo, 

!!POV, \TL V2, CTmin, R13, Rl4, f3, f4, f6, f7, SAG52, CT5, Y c72, Td, POV, TTL I,').,& ImgII 8½ 
k 51-. ~ 1==j1B - ·v;,&:fuiJ1Jt-U F,iJ, tr.trt::f;1J11 IJ~M: o 

[0245] l'IB ◊:ZV L PT:ttt:~n+n~ 91J1ttffl : 

[0246] 

27 
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f(mm_} 3.74 !t7f6t·Hf!t7i 3.31 

2.lO f{f7 

SAG52+CT5. (mm)• 

345 Yc72!f 

CTmin(mm) 0,220 Td/f l.15 

FOV(Ji) 77.4 

Rl4/f 0.76 TTL/ImgH l .62 
jfJfl j+j£ff41 Q,41 

[0247] < %/\~m!I-!Jtl ) 
[0248] it1#Wdl!I 11 &l!l 12,J:J;q:i[!! 11 ~~1tW\i;zls:*ffi;jJi~fL~/,*mHi?UR"J-f4l76'7:~;fW 
rl't I[Z *~fili ag-;;f-~ ~, ~ 12 1±:1 h-: ¥.A-; 1t1¥7-J .~/\ ~mHWtl ag7t•7:~1ttt1l' rrx *!Jf.rJ:isq:1:f<z::, ft 
f&lk. W f/+f f/+f ~~ o 1±:1 ~ 11 nJ j;1:1, 1t'¥~ 1tH1\' Ilx *i;Ef,Ji1±:1 tm11J!IJ?P.1~tiNIJt&JT-'P1~7t:ll! t oo, m­
fitQ 610,m .;tHQ 620,m-:;tHQ 63o,m[9jfrtil 610,m.±d~tQ 65o,m/,.3tHJ'Z 66o,m -LJ! 

t_;; 670, IT:9~~iIB~iffi1t}t 690, fVt1tffiT 680 t:.J,,&~fj~iUJ~7Gfi 68L 

[0249J m- J!fJi 61 o Jt-{f IEfuHJr fJ, JUPJf9W* TTII 611 & f%z ~HJ* TTII 612 ~ JJ ~ TTII, # ~ J-J 11: 
:ftffi, n.:m-J!tQ 610 /v~/t:tt;tmo 
[0250] m .1Hl 620 .fl fr fftFuHJrtJ, J'f4mfNLl~ fITT 621 /v 8 TTi1, f:tfNtl ~fITT 622 ),J [2!jfITT, # ~ 
J1iPtrn, n.m .3tHQ 620 J.1~n.t:ttmL 
[0251 J m -j.zHQ 630 Jtfr ff:tml tfi 1J, JH&.JfNLl~ WI 631 :& f~t fNLl~ WI 632 ~ J1 [2!] WI , 1t ~ 1-J it: 
:f* TTiT' il m -: }ff ti 6 30 /v -~ Jtx:ttJlft 0 

[0252J m [9J1HJi 610 Jt--{f Tf.Jwtfr.1:J , JlAPJffiLl* Wi 611 :& 1%z {9W* WI 612 ~ JJ ~Im, #~ .1-J I[ : 

:f*ffi, llm [9 JtHJl 640 Jv -~ntttJlft o 

[0253] m n JtHl 650 J=Lfrff:tJITHJr)J, J'ft!JJ{~!U:R Tifi 651 ).11 111 Tifi , 1:ifWJ:RTifi 652 /!} 8 Tifi, # ~ 
7-J ~ ~:tj( Tifi , iim nJ:?Hi 6 50 7-J ~IDH;t )~L 

[0254J m 1\ mtJI 660 ~lf IE.F:TitJr.JJ, -lt4PJf~i1J:R@ 661 7'J 1u1@, 1:~fWJ*TIIT 662 7-J ei afi, * ~ 
7-J~~Li<Tifi, iim1\.i1Hl 660 7-J~f'.l x'tt Jmo 
[0255J m-t.i2Hl 670 Jt.lf :tthiHJTJJ, Jt4PJfYiV:t:mi 671 7'J 8 rnL 1t f~!ft:mi 672 .1/;J 1u I mi J:L !+Ill 
Yt!tll1~Jh0~ZHt FR~ ctn tt' r1i ctn R"-1~1-t, 4 \5-7'1 ~~L.R ctn, 1J.Ji--t±5'il 670 7-J ~;r;tij~ ;j;~J~L :'Pi >'r , 
11-·t±5'ii 670 R"-11f fNV :kctri 672 Jl.ff Jx illl ,<2" 
[0256] tl'.5rf%~~iJ2)'C;J ', 690 7-JJBL~i-.t }m, tzK T'.$··t i5'tl 670 lk/Jx:1.ff[m 680 £fa], +t7G * ~I".) Ye/+* 1t tt JU *mm s"-1 ~ li'IT o 

[0257J 1ijE£◊ $ Jt~ T Ji1J:t:+ l2J, &:t:+ = o 

[0258] 

28 
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-0 

2 1.544 5!:29 

3 •67.612600 (ASP) j 0.072 

4 L634 23.8 -14.38 

L.544 

7 I62]9900(ASP) l 0.098 

L544 

9 - lS.97 moo (ASP) 0.637 

1.634 -8.11 

L.535 .t21 

L535 -3.15 

1.517 64.2 

0.376 

[0259] 

[0260] 

29 
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2 3 4 5 6 
k"' 4.01544E-01 -5J}OOOOE+o1 -8.42402£+00 -9,30597E+OQ 3 ,OOOOOE+OO 

A4= -l56440IMl3 -3. 80636E,-'J2 -Kl9776E-02 -4.68550£-02 -1 ,24610E-02 

6.6601SE-02 

Al2= -J . l l l4i'E-03 

Al4= -2.2557 4E-0:3 -2.22159E-03 2.12328£-04 

7 8 9 10 11 
-l!,240llE+OO -l .08216E+o0 -2.918l6B-H)O 

A4= 

2.81599£-03 S.46632E-(J3 4 .20982£-02 1.24422£-01 
AlO::::: ~9.37756E•OS 

Al2"" 

12 13 
5.00000E+-00 .. J.OOOOOE+oo .. $.6S22SE+OO 

A6= 

AIO= 3. l2703E-04 -l ,35527E,-03 -2.49118E-05 2.05537E-05 

Al2:::::: 

Al4 ~ -6.65177E-:06 L897HE-07 Ll0386E~08 

[0261] ~1\:i fif!df1J I I 1, ~P*lm 8½ ctnt~ Hf~:i1:.~1J,~ll~-:ih:frifJ1J 8-''1 JT;:i1'..o Jlt_)71-, f , mo, 
!IrOV, VL V2, CTmin, R13, Rl4, f3, f4, f 6, f7, SAG52 , CT5 , Ye 72, Td, rov, TTL IJ)k Imgll B{J 

JE 51-. ~ -'=J~- ·'iJJ11d:i;1J:tH 11 iJ, ITJ!t+JJ□ Ll~~ o 

[0262J re◊«+ ·JJH!IJ11trf y1J1&* = 

[0263] 

F:110 2.2D fif] ~L71 

HFOV (J]{} 39.l SAG52+CT5 (mm) -0.41 

v1~v2 32.l Yc72!f 0.48 

CTmin(rnm) 0.213 Td!f L07 

RJ4iR;J3 78;2 

Rl4/f TIL!ImgH L61 

L07 
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[0265] lij@'~oo 13 &oo 14,Jtrroo n r0~1t<~,,j-.:~m~ru5B-t~»ttifJ1J1¥J ·#Yt"t~it 
t◊ .lt(*tJErfl B~~~ 00, 00 14 FR ti:±ti" f&:ff /21 ~ ·t'::i.;Uili jt1JB~Yt+~iit◊ .l&*iJErflB~JiJ:½, ti 
~&:fr. llli lilJ t~ oo D FR oo 13 iif *o, Ye: +:ltft t◊ Jtz*mrn FR 401~1u± 111~1Htd-¥14 rz~ ;l~Ht 710, 

xrm 700,m.=;igi 720,m mtl 73o,mµ4m4Jt 74o,mnJ:5:tl 750,m;,mtt 760,:m--t;:5: 
ti 770,ti::7rt~~r,i~:YGJt ,90,mu.i1m 7so ~R~tt@;.WJ,J.7Gft- 7s1o 

[0266] ~ • ·mtft: 710 Jl1f iEh+if)T)J, Jt4P.lfY!U2<:ctri 711 &ii {~1U « mi 712 §'/218 ctl:i, ff§' /21 ~~ 
rJ ctri, 1i5B -i~Ht 71 o j;J ffl_n::i:t~Jm" 
[0261J *=~ti 120 Jl1f tth+HJTn, :tt:4o/JfmU:&cti:i n 1 &itfmU:&cti:i 122 §'/21 [!!l mi. :4 % /21~~ 
tJ rni, 1=1_:;g .=;l:5:ii no j;J ifl_Hsi:HJvi" 
[026sJ :;g -3~ih 1:m J3.1f JtJili 1frn, ttwfm,1 t". rni 7J 1 /21 [!!l ctI:i, 1t 1m1Jt". mi n2 /21 r1i mi, JVi'f 
/2J~Pirni, l=l.% - • m~ 1:10 j;J~JJxHm" 
[0269] ~ µ4;lttft 7·10 J3_1f lL /HJ tfi· jJ, :tt:wfm!J*Lfti 7 ;J I & ifl 1m1J* Lfu 7'12 ~ /21 lnl i.&.i, TT~ /21 ~~ 
:tfTfiT, Fl.~[9J.irft HO 7'J~H1t;f)gr., 
[0210 J m +i:J.i'til 150 ,.,R .. ::tr fft Jl±l tn n , Jtw 1m1J * rn1 7 51 J,j [1__f] rn, 1t tm,1 * rn1 152 J.; 8 m, TT z:. 
J1in=irn,llffi.±i31HQ 750 j,J~lt(t;tftL 
[0271] m;, J.tH.W: 760 _,R, fr iF. JuHfr 7J, JtwimU ?{ TTiT 761 J,j 8 TTIT 11 Lllili:7t$ffi~j1z~Zf-tt L.1J 8 
TTiT~U [I_l]fITTQ{]~tt1-t, Jt Jtfm1J* TTiT 762 /218 TTi1, # ~ /21 i ~:f)j(TTIT, Fl .. ~ l-,Jti~ 760 /21 ~ll'x:ttJvL 
[0212J :W, -btHQ 770 !i-1JJnJl±ltfiiJ, JHf!Jfm,J* TTH 771 J-J fl__flffi1, Jt1t1.00J*TTi1 772 J.; [I_l]fffi n. ~ 
ili:x$m~ :in~Zf1+1B~TITTl#8TTi1s1:1Ht, TT~J-.1ir1iTTTT, n.m-Utr.il 770 y._,~w_tttJgro Jj 

:57[,, _ffi-Ufr't.il 770 o-ry 1tdm1J*TTH 772 Jl{ f & ft# h n 

[0213J trjl~~ imf3iitftJt 190 ;;._, :liz~H }gr, ;&w +m-ut1Q 110 &mi~ rn 7so z fRj, Jt~ 
.... / r..,-'.IL "',"'-".l<,'., IL,TTTl "?:f,J·/,H '! J¼;- 111--; ;,,1_;; ~r"J J Li¥ B'-.:> 1-=0( J n .qx,_ m f;,t.?c . U:JM1 jJ:t'. o 

[0214J ifrJJ~1l-~J!U r·J°U:R I· - : l-J&* I ·ll9 o 

[0275] 

ff~Hfi) = 4.70 mm. Fno(ft!wlfi§f) = 2.05. HFOV(3::f;l!ft1) = 39.9 Jl 

0 

L544 451 

[0276] 
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2 n 59 .234700 (ASP) -0.019 

3 
4 0.2'H T.650 21.4 

6 1544 

8 8,43 

9 ~26548500 (ASP) 0512 

~I.455840 {ASP) tUOO 1.650 21.4 

0.035 

12 Ll96 L544 

l.530 55.8 

15 l.864430 (ASP) 0.700 

1.6 0.200 L5l7 642 

0.316 

[0277] 
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1 5 6 
k= L24996E+tJfJ 

-K73850E-02 

-L773lOE-02 

Arn= ~3.3U032EA}2 -2.f}42 l tJ_E .. :(}3 4JtW93'£.s0:3 L66795E-02 ! -4.:.B98r£:..OJ 

Al2= 

Ai4"' -4Jl3478E·03 L09866E-03 j •4.36603E-09 

7 8 10 ll 

A.6 "" 
5 .53314E-03 '.7-75!HuE-03 9.38898£.02 2.73223£.02 

AIO= 

12 13 14 15 

A4= 
Ah"' 
A8= -7.84867E-03 9.20324E-03 -i .87842E-04 -5.99594E-04 

At;f,,, 

[0278] $t~Mtd11Jrj7, ~H;J~ctdf'l1llli~JJTib·.l:;-i<:1J~~n$ -~iftEJJIJA11¥:r-\u Jlt}! r, L Fno, 

Hf-•0\1, \11 , V'2, CTmi n, Rl :1, Rl 4, n, f4, Hi, f7 , S/\G52, CTfi, Yen, Td, f-•OV, TTI. 12). )}. I mgH Fl1 
5E>l ~ ½* -~JJffi-fJ~:tfl leiJ. {+Jlt+ JJ□ l:::J/~l't" 
[0219J res«+ -11JfuJt1:±rf:Vu~idM: 
[0280] 
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f(mm_} 4,70 !t7f6t·Hf!t7i 3.&4 

f{f7 

39.9 SAG52+CT5. (mm)• 

34.5 Yc72!f 

CTmin(mm) 0,271 Td/f LlO 

FOV(Ji) 

Rl4/f 0.40 TTL/ImgH l .58: 

jfifl j+j£ff41 0,79 

[0281] < %J\.~WI1Jtl > 
[0282] it1#Wdl!I IS &l!l lti,J:l;q:i[!! 1s ~~1tW\i;zls:*ffi;jJi~ffiJ\.*mHi?UR".1-f4l76'7:~;fW 
rl't I[Z * m fili ag ,r-~ ~ , ~ 16 1±:1 1r-: ¥. A-; 1t J¥ 7-J -~A~ llill wu ag ft •7'. ~ 1ft 11\' rrx * !Jf.rJ:i sq :1:t< z:: , ft 
tl:iR * f#t f#t ~ ~ 0 1±:1 ~ 15 nJjJJ' 1t'¥~ 1t11\' I{x *i]EfoJi 1±:1 tm11J!IJ?P.1~l iNl]f&JT-§~m-jfHQ 810' 

ftli! 800,m _j.zHQ 820,m -:5tHQ 83o,m[9;tHJ'Z 810 ,m.±d~i:Q 85o , m /,.5tHJ'Z 86o,m-L~ 

tJi 870, IT:9~~iIB~iffi1t}t 890, fVt1tffiT 880 1:J&~f:j~iUJ~7Gfi 88L 

[0283] .m- mt~ 810 Jt{f iEFwtR jJ , Jt4mfNrJ~ TTiT 811 J-J ~ TTiT, fifNrJ ~ WI 812 J-J 11-!lTITT, :tF ~ 
J11n=tTTn, n.m-jtH5i; 810 J,J~Jr.t rtmtfl 
[0284] m .xtHl 820 fl.. fr fft Ful 1Jr 7J , J'f 4m fNtl ~ fITT 82 1 _j,J 8 TTi1, f:tfNtl ~ fITT 822 J-J 11-!l fITT, H ~ 
J11n=irn, n.m .JtHQ 820 J-J~n.t:ttmtfl 
[0285] m- 31HJl 830 JlfrTFFtlltfr1J, J'f4mfNtl ~TTiT 83 1 _;,jl1-!]ffiT,ftfNtl~TTiT 832 .J,j~ffil, -Jtg'r 

J; II ::f:fl_ffiT, nm -:JtHJi 830 ),) ~.ltlt~ fft fl 
[0286] m[9mtJi 810 J=t-frTFFwtfrf7 ,Jcf4m{Ntl:RTT!i 811 J-Jr~ffil,f:ifNtl~TTiT 812 /-J~TITT,:tf~ 
J; -~ r :£:fl. rffi, Q.1B [9 J2£ lYl 840 J-J ~ .ll>lt~ fft fl 
[0287] mnJZHYl 850 J=Lfrff:tJITHJT)J ,J'ft!JJ{~!tl:RTifi 851 ).11'11@,1:ifWl:RTifi 852 /!l8TiiJ,H~ 
7-J ~ ~:£:fl. Tifi , iim nJ:?Hi 8 50 7-J ~IDH~ )~L 

[028sJ m 1\ mtJI 860 ~lf .IEJITHR.JJ, ;t't4PJ1Yttl:R@ 861 ;';; 8 Im H mJ1I1t4=m35J11J)(Z-F:rr m 8 
Im tt' 1u1@ 8''.J ~ ft,, .:tt1t i~!tl?<Im 862 7-J 8 Im,* l's-;';; ~~bi<Im' _§_~ ;\i~Ji 860 7'7 f/l!tx:M Jm 0 

[0289] m-t:i2Hl 870 Jl-1f ff:thiHR)J, ;t't4PJfY!V:t:mi 871 7'7 I u I rnj, Jt:11 ~!ti ?< rnj 872 ;';; I u1 mi Ji I+! 
ili:/t~l,~Jh t&Z-F:rr FR L!!J rn:i #' r1i rn:i A"-1~1-t , ff \'5' ;';; ~n.J< rn:i, Ji~ -·l::;3-!HJt 870 7'7 ~IUS1:¥Uviu ~ 
jb , $ ·-U!H~ 8 7 o A"-11l 1Ntl-ft ctn 872 Jl-lf R llli ,1;'L 

[0290] tl'.5rf%~~iJ2)'C;J 11 890 ;';;Jl)L~i-i }m, tzK T'.$--l::;~1l 870 lk/Jx:1.ff[m 880 £fa], +t7G * ~I".) Ye/+* 1t tt JU* mm s"-1 ~ li'IT o 

[0291] 1ijE£◊$ Jt~T JirJ« + 1i l2J,&:&+ ; \ o 

[0292] 
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L.530 4.48 

3 

4 l.650 21.4 -11.76 

6 1.530 1432 

7 

l..530 

9 -91.271700 (ASP) 0.476 

0.300 L6SO 21.4 

0.000 

4.50 

0.20-0 i.517 64.2 

n fWl 0.294 

[0293] 
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1 2 4 5 6 
,3.61096E-01 ,3.83218Etm ,9J47J8E+OO .:t98164E+OI 

5.29770E-QZ Ll1966E-Ol 

A8= .6.3l640E4J2 

7.64209E-03 ·1.03095E-02 

Al2"" l.6l 703E-02 1.24249£-02 5.48284E·04 258665£-03 
•4Jl708 l E-.03 1.09866E-03 • L 17926£-08 

7 8 11 

l .87497E-02 

-l.53337£-02 8.38758E..03 954388E-03 9. l2039E-02 

2J7052B-<03 837193E-04 l.30623E•03 -4.24285&02 ~1.14852£4)2 

~4.86555£-04 L37l99E~02 2J;;9303E-m 

12 13 14 15 
k"" 

A4= 

A6"' 2.57139£-02 -7.65552£-03 7.71517E-03 3.60828E-03 

A14 "' L30850E~05 <,.3661 IE-05 -:c2A{)540E-OS L00041Ec07 

[0294 J 1B /1.. :t M: 11u ~, 1H:J< rm Q{J f#t rl hf.'t'.Jt*7J°'ftU m-:t fMI Wu IY-1 JT:~ :rt; o JJ:t >11-, L mo, 

IIPOV, VL V2, CTrnin, R13, Rl4, f3 , f4, f6, f7, SAG52, CT5, Ye 72, Td, POV, TTL 1/1,.;& IrngII U~ 
ii::;z ~ EJ1B-:i: h~W1JtU inJ, tc.rJ-t::f1J11 IJ.~~ o 

[0295J re~~ 1 • .nPTttt~ 1-trf 11J~ffl : 
[0296] 

5,08 jf/f6j+(flf7! 254 

fno 2.:W fif7 -1.41 

HFOV (j!t) 37.5 SAG52+CT5 (mm) 

34.4 0.30 

0)240 1m 

RI4!Rl3 75.,0 

Rl4/f' TIL!ImgH 1.54 

[0297] 
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lftf31·J-!£'f41 0.16 

[0298] < ~)L':l.'.J1fli111J > 
[0299] ig ~!ffi ~ 17 & l!fl 18, ;tt 1 I I~ 17 t0~ tc<!ffiJt,;~ J-1,Hl1'L$ fL~hfufJ1j lf',j ·,frf1Yt7~fi 
tt 1v1.*mm s~~'.@:: oo, oo 18 FR tr:±ki fN1+ 7-J $ fL'iM!!11,1 s~>'t~~1tt◊ 11;1.*mms~1iJ<t2, ti 
mJJdR lilJ illJ tit 00 0 FR 00 17 pJ 9in' Ye ~:\tit t◊ Jtz*mm FR 4PJiY!Ll± fl iY!H/dfgiT:ffi :i~Ml 910, 
,r,. l)El 900 1¥,· - •,t;;f,ft 920 ';:a· - '71<:./,ft 99 0 1¥,· Iii I ~f,:tz: 940 ',2 ; T. '?ls:/,ft 9r::o ';:a· ..-L. ',;fs:./,:tz: 960 ,$ ~- '?is: )l..l'l!l"I. ,.ffi~J-lltft' . ,;,r-,........:.X!'.ztft 'd ,.ffiV'1JV.tft'. ,?f-;>.:U. J:n.tn ',J ,;,r-,/,X!'.ztf.'... ,?f->-'uJD. 

i~ 910,£1:5-r~~l~~tYU', 990,nxfJ[fil 980 l:JJ2)#MJ1~1w,1.Jlj1t- 981 0 

[0300] $ -j~,th 91 0 J'l.~ lL )i .Jfrn , :tttm fNi] « ctn 911 7-J r, ctn, 1J fNiJ « raj 91 2 7-J Q!l ctn, Jj i'q' 

7-J~PJrnf, l=l_* -~~ 910 7:7Pf!JJt,t,1Jvi: " 

[o3o1] ffi -~ill; 920 J3.~ ttJi 1ri-n, :tt!½Jfm,1:& ctn 921 7:7 r1i mi, 1t 1m11 « mi 922 7:7 Q!l mj, JJ: rq' 

3/v~Pfilii, A..ffi -JtHti 920 3/v~OxttmL 
[0302J ffi ~m'ifi \:l30 ,,.i;i--ff lliili 1fr f1, :tt!½JfN1J* TITT \:l3 l 7:7 Q!l TT1kt~fN1J * TITT \:l32 3/v ~ TITT , 1t i'q' 

J1in'Jft.TTTT, n_m -j!HQ 930 J-.1~nxttmt" 
[o3o3J m 12]j!HQ MO J!.-1fff.tJlli 1J1 fJ, Jtt&.JfNLl~ TITT 911 JR f%dNLl~ TITT 912 lg' J1 f1_flTITT, 1t lg' J-.1 it: 
:riTITT, ..D.mll9J.fH}l 910 J'.l'W.!t1tt!TiL 
[o3o4J m +dfitQ 950 Jt{fff.t ftiBJr f1, Jt4mfNrJ~ TTH 951 J'.! f1_fl TTiT, 1tfN1J ~TTiT 952 J-.1 ~ TTH, 1t \q' 

J11n=im, ..o.m .±dtHQ 950 J-.1 ~.l&t-t ~ 0 

[0305] fnJ,Jlif~ 960 _fl:frTf .Ful tfr)J,JIAbJfNLl*Trn 961 Y.18ffi..D.ct:!ilift$m.?i~:in~Zf ttd:r8 
TTTT~t[!_l]fITTQ~1t1-t, Jl,:j~(]~l]~TITT 962 /',/ ~ TITT, 1t ~ J-.1 1~:rim, nJr,;\3tHQ 960 /'.I 'W..lt1Mmt" 
[o3o6J m-UtHJi 970 J!.-1fff.t./w1J1 ::tJ, JH&.JfNLl~ TITT 97 1 J'.! D.!lTTiT, Jcf 1:~iNLl~ TITT 972 J-.1 [!_l]fITT ..D. LlJ 
ilifttm.¥jjz~ZftE LU D.!lTTiT !ft~ WI IYF.ft1-t, # ~ )1 l['. tft.TITT, ..o.m-uiH}l 970 J-.1 ~11'1;f;-t JvL _ _'.r; 

:571-, ~ -tmiJl 970 (t(Jft imLl*TTiT 972 Jt fr & lftl ,9:" 
[0301J fI:5'rtQ'.i!Ef5#:it%# 990 J~ ~r1¥H-t ,w:, -W: w. -fjti-Uliiii: 910 &r&ti rm gso 2 rRJ, Jt~ 
;i o!'i) % ~ ~ 1~ Hr Jtx. ~ rJrJFI. IY'.J 1$; Nr. o 

[o3oaJ i'ilrfi'.-8-0ft~T §rJ:zz I ·-tl2J.&:zz I· Ao 
[0309] 

[031 O] 
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0 

l 0.773 1.530 55.8 4.3() 

2 T5.1Jl60U(ASP) 0J}73 

3 0~030 

4 0.240 21A 

5 3.436500(ASP) 

6 l.530 18.44 
7 -5.309200 (ASP) 0.131 

8 0.275 l.614 25.6 -28.98 

23.276000(ASP) 0512 

m 0.306 

n ~1370930 {A.SP) 

12 0.640 1530 5'5:8 4.20 

1.3 -3.638100 (A.SP) 0.580 

14 (t460 L5J4 56,.8 .3.47 

0.500 

0.2:00 1.517 

0574 

[0311] 
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1 2 4 5 6 
L43308E+-OO -L70988E+-Ol -6~76507E+OO 

-9)83870&02 -5,12300£4}2 

~L43494E'-02 

AlO=- ·2.85733£:-02 4J)1557E-03 7.l8376E· 03 l.1tWJI3E~02 • l .06053E~02 

AU= 2.22862£-03 l .16900E--tJ2 6.95250E-04 5.8I239E-03 

Al4 '" .J,6757:rn~o3 -7.58506£-04 
--------··········-------- -- ---- ---- --- -----

JiiHff 7 8 9 10 ll 
6J.ID756E-01 -L33044E+OO -L946ME+{l-0 

-l. 723 l 6&02 7. 79298E..()3 

AlO= 

L38851E--02 2.S7118E--03 

1.04242£.04 

12 l3 14 15 
•-L02392E+Ol 

A4 = -7;2T293E;.oz "'4.22026E,-02 

• 7. l 9999E·{>3 955590£-()3 -2.91687E.f)4 -5 .5 5536E•04 

-'L57467INJ5 5.20424E~05 

50'79269&04 8.72367&07 

A14 "" 

[0312] $ JL~Mtd11Jrj7 , ~H;J~ctdf'l1llli~JJTi b·.l:;-i<:1J~~n$ -~ iftE JJIJA11¥:r.l:;u Jlt.Yr, L Fno , 

Hf-•0\1, \11 , V'2, CTmi n, Rl :1, Rl 4, n, f 4, Hi , f7 , S/\G52, CTfi , Yen , Td, f-•OV, TTI. 12}, )j_ I mgH Fl1 
5E Sl ~ ½ * -~ JJffi{J~ :tfl leiJ. -(+Jlt+ JJ□ l:::J/~~" 
[ 031 3] \'1/c s « + ··G IIJ fYJt tlrf :YU ~!dM : 
[0314] 
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f(mm} 5.19 !fff6t Hfit71 2.73 

foo 2.20 flf7 ..:tso 

SAG5l+CT5(timi) 

0.240 Td!f 

Rl4/RB 73.8 

R14!f 0.52 TTL/ImgH L54 

lf/Bl+!£'f41 0,46 

[0315J < tH I ·'lnflii11J > 
[0316] iij~~~ 19 ,&lli:] 20,,ltrr~ 19 r0~,A~,,js::t;=l=Bm~1B+:tff~W1J1¥J ·# YCi~~{f 
tfr Jt(~ mm A{]~Jiii 00' 00 20 FR ti::±ti f-t</f A 1;H +':l;)Jtl! j11J A{])'C;~ij;{tt◊ l{x.~~ff!A{]T~J(~' if 
f&&:JltilJ tilJ{i!fil o FR 00 19 "DJ~n, )'C;7-~{ft◊.t:U*~rflFR·~fY!IJ~{tMU<lfi1·;'.{)'C;~ 1000, 
;.-,.- -'* l-~ ()1() '::ft - ~,(-~ l()'l() ,"tr-~1c~ l(J'J() -'rrli4'~,(-~ ()4() ':::sT.'~l-~ 1()-() -'tr ·-~le~ !'¾ ;r:znm 1 , _;,p - m. tm "- , ffi ___:_ )zt tm .i , _ffi ~ ;i:znm 1 " , ;,p H m: tm ~ , ffi 1" )~ tm 

1 0o0, %--t~~ 1070, iL5"1,t:JM,t£l~Z?J-8)1U-, 1090, )JX:{t mi 1 080 12),)i ~{t!B?Yrn xtt 108 L 

[0317] % -Jii~ I0IOJlicf.LLhtHfrjJ,.:_tt:!J&Jimt:trni 1011 ::0r1Jmi,{fliJ!~«rni 10127'][!!:][Hj,Jj: 

13-7'J~FL.f<ctri, Ji;P.; ·3:fiti 101 o ::0:VJU~t~JJi" 
[031 sJ ffi =5~t.ti 1020 Jli'l" il!JtiHfr:tJ, -tt:t0fm1I-½ mi 1021 Ji it fm1J-½ mi 1022 ~ ::0 [!!] mi. )1 l°q' 

A~FLJ<ctri,li*=j:fitit 1020 A~AH:H~Ei o 
[0319J * -i!Hi 10:m J'li'l"ilthiHJr:tJ, -tt!lmim11:ftctrj 10:11 Ar1imi,1tfm11:ftctrj 10:12 A[!!]ctri,::J+ 
~7'J~FJ:Jrnj, ~.$ · J~~ I0J() 7J'fi[)IJ5tf~JITT: 0 

[0320 J * v 4 nH~ 1 o4o Jl-W ILJtfJ :rfr n , -tttm 1m1J ::t mi 1 041 ::0 r1i mi , 1il iJ!il ::t mi 1 042 7'J [!!]mi, J 1: 
~A~~ttwi, H.~~4mrf.t 1 (HO A~_IJxi-t~u 
[0321] -~ td§:rf.t 1050 Jil.1'!" ih ml :J'Jr jJ, -tttmin?{ TfiT 1051 7'J [!!]TfiT, iil iNi]:?{ TfiT l 052 7'J ~ TfiT, :Jt 
~ 1,.,1~ttffif, n.m+dtrQ 1oso JJ~_ijxi-tmL 
[0322J m 1\ Jt&iJ'l 1060 g{J Tf ftlHf1 n, JH&.11~~* ffiT 1061 J-J 8 ffif il l±! m:ft$i!J~:ill~if-tt 1:B 

8 rnrt1tQ!JTTIT □"J'.k1t, JUttm~* m 1062 J.., 8m,*lilrJ.11r~m, nm1\J&'iJi 1060 J.., ~JrZt-1 JvL 
[0323] m-tJ!H.W: 1070 tt{fffi- Jw :J'JrjJ,Jttmfm~*® 1071 J.d~fITT,f~M~*TTli 1072 J.1Q!JfITTil 
LU ili1ttai -=f jn~Zf:tE LU r~ m1 t u.~ Wi u<171E:1t, * ~ J.., 1r~rm, ll;l;-tmtt 1070 J.1 ~Jtx:M JITT 0 

JH71- , 1B -tJ2Hi 1070 (l(J fj-OWtRffi 1072 ,,HAi & l+B ,9, o 

[0324J tr>1~ t:%iit~~ftJ=t 1090 J.1flz~1-1 JITT, i&tr5'+ffi--tJ1Hi 1010 ,&~ftrm 10so z. i'HL 
Li· T F,\/ • .ili. ~ F.I' !<A IA B'7 ;;;:: l.)c:, 1'fl , I ~ □i=; fl,· , 1" R;., ~[ii); u =r m;·1cy_ J p '"!J,..?F. f1L! U'J mift'. o 

[0325J il!!i~-ft~ JITT r·fu* 1·11.~&*- - l· o 
[0326] 

40 
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2 

3 

4 

5 

9 

10 

11 

l2 

13 

14 

16 

[0327] 

18.457300 (ASP) 0.254 

0.270 

OJ)50 

24.15'9000 (ASP) 0.620 

0.300 

(t070 

~?¼J~~ l0.5S8400(ASP) 

~L967l70(ASP) 0.402 

0.615 

0.840 

0.250 

11278 

41 

fflltl I.640 23.3 -9.77 

L544 

i.544 7.12. 

1.640 -1156 

1.544 

L5So 

1.517 64.2 
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2 3 4 5 6 
k= 2.6I987E~iJI lJJ)OODlJE+OO ~9.20422E+OI ,2.83]88E+Otl 

-3,70l:9&E-02 .. 5,8l773-E4J2 -276094E-02 • 758927E-03 

5:72088E-03 

L62255E-Q2 L0?lOlE:-02 ~2.37428E.{)3 

Al4 = -5.53229E-03 -5A4790E-03 5.20350£-{)4 

7 8 
k= 

A4"'' 

AlO"" 

12 13 
k"" 

A4= 

Al2 "" 

[032aJ 2B + * 00111u q:,, ~n:i< UiJ R{J II±J ~:lt1J 1~5:t: *~ Y□ ~ - * MI Wu A·~% it" Jlt,&~, r·, Fno, 

HFOV, V L V2, C'l'min, IU:L ~11, 1':L f·L 1'6, 1'7, SAG52, CT5, Ye 72, Td, FOV, TTL l2J,,& lmgH B~ 
;E_>( \q' l.j m-~M!iYutB [Rj, J+.Jlt::f JJ□ l2J,·~l£ 0 

[0329J ~cit~+fLnJ;J#.~/JJ r·Yu~fil; 
[0330] 

f(ntln) 336 

2,15 f/17 ~L79 

HFOV (Ht} SAG52+CT5 (mm) -0.23 

CTmin(mm) Td/f LOJ 

[0331] 

42 
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Rl4/R13 0.01 FOV(P:0 79.2 

Rl4/f 0,29 TTLlmgH 154 

jtZBl+jZ'f 4l. mm 

[0332] ln1'.,(\-1~~m Mi~ E k:J,~JJ(E1.T:r-U~ii~n I--., fBttJf:~~m lJ, l;b! JE~>: ~ffi ;?Jr~ , 1IfnJ~ 
;[~iltH t.t;·, TI>fH}l!i4J--'1>:~ffi #JJ-~1¥Jllf$;fn1ti.~ IAJ, ~ m ft -?r-#1¥J~iJJ ~i1±Jt'rli, 17'1iltJ!-.:~ffi 
ffi~1¥JU~~~~~ID~M~~w~~IDW~M~~~m. 

4,, 
" 
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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 __ CN202886720U _ into English and the English 

translation is a true and accurate translation of the Chinese patent file __ CN202886720U _. 

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_

1;:;J TARGEM 
C TRANSLATIONS 

D 718 384 8040 
D 718 388 3516 
O info@targemtranslat ions.com 
~ TargemTranslations.com 

TARGEM TRANSLATIONS 1;;1 
143 Rodney St reet, Brooklyn, NY 11211 C 
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