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IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND

MOBILE TERMINAL

RELATED APPLICATIONS
This application claims priority to Taiwan Application Serial Number
102139029, filed October 29, 2013, which is incorporated by reference herein in

its entirety.

BACKGROUND
Technical Field
The present disclosure relates to an image capturing lens system. More
particularly, the present disclosure relates to a compact image capturing lens

system applicable to a mobile terminal.

Description of Related Art

In recent years, with the popularity of mobile terminals having camera
functionalities, the demand of miniaturized optical systems has been increasing.
As the advanced semiconductor manufacturing technologies have allowed the
pixel size of sensors to be reduced and compact optical systems have gradually
evolved toward the field of higher megapixels, there is an increasing demand for
compact optical systems featuring better image quality.

A conventional compact optical system in a portable electronic product
typically utilizes a three-element lens structure. Due to the popularity of mobile
products with high-end specifications, such as smart phones, tablet personal

computers, wearable apparatus and other high-end mobile terminals, the

1 HP, Ex. 1002
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requirements for high resolution and image quality of present compact optical
systems increase significantly. However, the conventional optical systems
cannot satisfy these requirements of the compact optical systems.

Another conventional compact optical system provides a four-element
lens structure. However, it is hard to make a good balance between obtaining
a large field of view and a short total track length. Furthermore, it is also not
favorable for the resolving power and illumination in a peripheral region of an
image; therefore, it cannot satisfy the requirements of the compact optical

systems featuring better image quality.

SUMMARY

According to one aspect of the present disclosure, an image capturing
lens system includes, in order from an object side to an image side, a first lens
element, a second lens element, a third lens element and a fourth lens element.
The first lens element has refractive power. The second lens element with
positive refractive power has a convex image-side surface in a paraxial region
thereof. The third lens element with negative refractive power has a concave
object-side surface in a paraxial region thereof and a convex image-side
surface in a paraxial region thereof. The fourth lens element with refractive
power has a concave image-side surface in a paraxial region thereof, wherein
both of an object-side surface and the image-side surface of the fourth lens
element are aspheric, and the image-side surface of the fourth lens element has
at least one convex shape in an off-axis region thereof. The image capturing
lens system has a total of four lens elements with refractive power. When an

axial distance between an object-side surface of the first lens element and the

2 HP, Ex. 1002
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image-side surface of the fourth lens element is Td, half of a maximal field of
view of the image capturing lens system is HFOV, a focal length of the image
capturing lens system is f, a focal length of the fourth lens element is f4, a focal
length of the second lens element is f2, and a focal length of the third lens
element is f3, the following conditions are satisfied:

0.5mm<Td < 3.2 mm;

1.0 mm < Td/tan(HFOV) < 3.75 mm;

[f/f4] < 1.20; and

f2/f3 < -0.65.

According to another aspect of the present disclosure, an image
capturing lens system includes, in order from an object side to an image side, a
first lens element, a second lens element, a third lens element and a fourth lens
element. The first lens element has refractive power. The second lens
element with positive refractive power has a convex image-side surface in a
paraxial region thereof. The third lens element with negative refractive power
has a concave object-side surface in a paraxial region thereof and a convex
image-side surface in a paraxial region thereof. The fourth lens element with
refractive power has a concave image-side surface in a paraxial region thereof,
wherein both of an object-side surface and the image-side surface of the fourth
lens element are aspheric, and the image-side surface of the fourth lens
element has at least one convex shape in an off-axis region thereof. The
image capturing lens system has a total of four lens elements with refractive
power. When an axial distance between an object-side surface of the first lens
element and the image-side surface of the fourth lens element is Td, half of a

maximal field of view of the image capturing lens system is HFOV, a focal
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length of the image capturing lens system is f, a focal length of the fourth lens
element is f4, and a focal length of the third lens element is f3, the following
conditions are satisfied:

0.5mm<Td < 3.2 mm;

1.0 mm < Td/tan(HFOV) < 3.75 mm;

[f/f4] < 1.20; and

-2.0 < f/f3 < -0.95.

According to still another aspect of the present disclosure, an image
capturing lens system includes, in order from an object side to an image side, a
first lens element, a second lens element, a third lens element and a fourth lens
element. The first lens element has refractive power. The second lens
element with positive refractive power has a convex image-side surface in a
paraxial region thereof. The third lens element with negative refractive power
has a concave object-side surface in a paraxial region thereof and a convex
image-side surface in a paraxial region thereof. The fourth lens element with
refractive power has a concave image-side surface in a paraxial region thereof,
wherein both of an object-side surface and the image-side surface of the fourth
lens element are aspheric, and the image-side surface of the fourth lens
element has at least one convex shape in an off-axis region thereof. The
image capturing lens system has a total of four lens elements with refractive
power. When an axial distance between an object-side surface of the first lens
element and the image-side surface of the fourth lens element is Td, half of a
maximal field of view of the image capturing lens system is HFOV, a focal

length of the image capturing lens system is f, a focal length of the fourth lens
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element is f4, and an f-number of the image capturing lens system is Fno, the
following conditions are satisfied:

0.5mm<Td < 3.2 mm;

1.0 mm < Td/tan(HFOV) < 3.75 mm;

[f/f4] < 1.20; and

1.40 < Fno < 2.25.

According to yet another aspect of the present disclosure, an imaging
device includes the image capturing lens system according to the
aforementioned aspect and an image sensor, wherein the image sensor is
located on an image plane of the image capturing lens system.

According to still yet another aspect of the present disclosure, a mobile

terminal includes the imaging device according to the aforementioned aspect.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure can be more fully understood by reading the following
detailed description of the embodiments, with reference made to the
accompanying drawings as follows:

Fig. 1A is a schematic view of an imaging device according to the 1st
embodiment of the present disclosure;

Fig. 1B shows spherical aberration curves, astigmatic field curves and a
distortion curve of the imaging device according to the 1st embodiment;

Fig. 2A is a schematic view of an imaging device according to the 2nd
embodiment of the present disclosure;

Fig. 2B shows spherical aberration curves, astigmatic field curves and a

distortion curve of the imaging device according to the 2nd embodiment;
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Fig. 3A is a schematic view of an imaging device according to the 3rd
embodiment of the present disclosure;

Fig. 3B shows spherical aberration curves, astigmatic field curves and a
distortion curve of the imaging device according to the 3rd embodiment;

Fig. 4A is a schematic view of an imaging device according to the 4th
embodiment of the present disclosure;

Fig. 4B shows spherical aberration curves, astigmatic field curves and a
distortion curve of the imaging device according to the 4th embodiment;

Fig. 5A is a schematic view of an imaging device according to the 5th
embodiment of the present disclosure;

Fig. 5B shows spherical aberration curves, astigmatic field curves and a
distortion curve of the imaging device according to the 5th embodiment;

Fig. 6A is a schematic view of an imaging device according to the 6th
embodiment of the present disclosure;

Fig. 6B shows spherical aberration curves, astigmatic field curves and a
distortion curve of the imaging device according to the 6th embodiment;

Fig. 7A is a schematic view of an imaging device according to the 7th
embodiment of the present disclosure;

Fig. 7B shows spherical aberration curves, astigmatic field curves and a
distortion curve of the imaging device according to the 7th embodiment;

Fig. 8A is a schematic view of an imaging device according to the 8th
embodiment of the present disclosure;

Fig. 8B shows spherical aberration curves, astigmatic field curves and a

distortion curve of the imaging device according to the 8th embodiment;
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Fig. 9A is a schematic view of an imaging device according to the 9th
embodiment of the present disclosure;

Fig. 9B shows spherical aberration curves, astigmatic field curves and a
distortion curve of the imaging device according to the 9th embodiment;

Fig. 10A is a schematic view of an imaging device according to the 10th
embodiment of the present disclosure;

Fig. 10B shows spherical aberration curves, astigmatic field curves and a
distortion curve of the imaging device according to the 10th embodiment;

Fig. 11A shows a smart phone with an imaging device of the present
disclosure installed therein;

Fig. 11B shows a tablet personal computer with an imaging device of the
present disclosure installed therein; and

Fig. 11C shows a wearable device with an imaging device of the present

disclosure installed therein.

DETAILED DESCRIPTION

An image capturing lens system includes, in order from an object side to
an image side, a first lens element, a second lens element, a third lens element
and a fourth lens element. The image capturing lens system has a total of four
lens elements with refractive power.

The first lens element can have positive refractive power, so that it
provides the image capturing lens system with the positive refractive power as it
needs to be so as to reduce the total track length of the image capturing lens

system. The first lens element can have a convex object-side surface in a
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paraxial region thereof, so that it is favorable for further reducing the total track
length.

The second lens element has positive refractive power, so that it is
favorable for the second lens element adjusting the light gathering ability of the
first lens element. The second lens element has a convex image-side surface
in a paraxial region thereof, so that it is favorable for correcting the astigmatism
of the image capturing lens system.

The third lens element has negative refractive power, so that it is
favorable for correcting the aberration of the image capturing lens system. The
third lens element has a concave object-side surface in a paraxial region thereof
and a convex image-side surface in a paraxial region thereof, so that it is
favorable for correcting the astigmatism of the image capturing lens system.

The fourth lens element can have a convex object-side surface in a
paraxial region thereof and has a concave image-side surface in a paraxial
region thereof. Furthermore, the image-side surface of the fourth lens element
has at least one convex shape in an off-axis region thereof. Therefore, it is
favorable for correcting the astigmatism and aberration of the off-axis.

When an axial distance between the object-side surface of the first lens
element and the image-side surface of the fourth lens element is Td, and the
following condition is satisfied: 0.5 mm < Td < 3.2 mm. Therefore, it is
favorable for keeping the image capturing lens system compact. Preferably,
the following condition is satisfied: 0.8 mm < Td < 2.5 mm.

When the axial distance between the object-side surface of the first lens
element and the image-side surface of the fourth lens element is Td, and half of

a maximal field of view of the image capturing lens system is HFOV, the
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following condition is satisfied: 1.0 mm < Td/tan(HFOV) < 3.75 mm. Therefore,
it is favorable for obtaining a large field of view and short total track length for
the image capturing lens system. Preferably, the following condition is
satisfied: 1.2 mm < Td/tan(HFOV) < 2.75 mm.

When a focal length of the image capturing lens system is f, and a focal
length of the fourth lens element is f4, the following condition is satisfied: |f/f4| <
1.20. Therefore, it is favorable for the principal point of the image capturing
lens system being positioned away from the image plane so as to reduce the
total track length and keep the image capturing lens system compact.

When a focal length of the second lens element is f2, and a focal length
of the third lens element is f3, the following condition is satisfied: f2/f3 < -0.65.
Therefore, it is favorable for balancing the refractive powers of the second lens
element and the third lens element so as to correct the aberration and reduce
the photosensitivity. Preferably, the following condition is satisfied: f2/f3 <
-0.75.

When the focal length of the image capturing lens system is f, and the
focal length of the third lens element is f3, the following condition is satisfied:
-2.0 < f/f3 < -0.95. Therefore, the third lens element serves as a correcting
lens for balancing and correcting the aberrations of the image capturing lens
system so as to obtain better image quality.

When an f-number of the image capturing lens system is Fno, and the
following condition is satisfied: 1.40 < Fno <2.25. Therefore, it is favorable for
improving the illumination in a peripheral region of the image capturing lens

system.
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When the focal length of the image capturing lens system is f, and a focal
length of the first lens element is f1, the following condition is satisfied: -0.25 <
f/f1 < 0.75. Therefore, the first lens element will have a more proper refractive
power so as to avoid excess photosensitivity. Preferably, the following
condition is satisfied: 0.25 < f/f1 <0.75.

When a curvature radius of the object-side surface of the second lens
element is R3, and a curvature radius of the image-side surface of the second
lens element is R4, the following condition is satisfied: 0.5 < (R3+R4)/(R3-R4) <
2.5. Therefore, it is favorable for further correcting the aberration of the image
capturing lens system.

When the focal length of the image capturing lens system is f, and the
following condition is satisfied: 0.5 mm < f < 2.0 mm. Therefore, it is favorable
for providing a proper total track length.

When a sum of the central thicknesses of the first lens element, the
second lens element, the third lens element, and the fourth lens element is 2CT,
and the axial distance between the object-side surface of the first lens element
and the image-side surface of the fourth lens element is Td, the following
condition is satisfied: 0.80 < 2ZCT/Td < 0.95. Therefore, it is favorable for
assembling the lens elements of the image capturing lens system so as to
reduce the photosensitivity.

When an Abbe number of the first lens element is V1, and the following
condition is satisfied: 45 < V1. Therefore, it is favorable for correcting the
chromatic aberration of the image capturing lens system.

When a central thickness of the second lens element is CT2, a central

thickness of the first lens element is CT1, a central thickness of the third lens
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element is CT3, and a central thickness of the fourth lens element is CT4, the
following condition is satisfied: 0.65 < CT2/(CT1+CT3+CT4) < 2.0. Therefore,
the thickness of each lens element is favorable for manufacturing and
assembling the lens elements.

When a maximal field of view of the image capturing lens system is FOV,
and the following condition is satisfied: 80 degrees < FOV < 110 degrees.
Therefore, it is favorable for obtaining enough field of view.

According to the image capturing lens system of the present disclosure,
the lens elements thereof can be made of glass or plastic material. When the
lens elements are made of glass material, the distribution of the refractive
power of the image capturing lens system may be more flexible to design.
When the lens elements are made of plastic material, the manufacturing cost
can be effectively reduced. Furthermore, surfaces of each lens element can
be arranged to be aspheric, since the aspheric surface of the lens element is
easy to form a shape other than spherical surface so as to have more
controllable variables for eliminating the aberration thereof, and to further
decrease the required number of the lens elements. Therefore, the total track
length of the image capturing lens system can also be reduced.

According to the image capturing lens system of the present disclosure,
each of an object-side surface in a paraxial region thereof and an image-side
surface has a paraxial region and an off-axis region. The paraxial region refers
to the region of the surface where light rays travel close to the optical axis, and
the off-axis region refers to the region of the surface where light rays travel
away from the optical axis. Particularly, when the lens element has a convex

surface, it indicates that the surface is convex in the paraxial region thereof;
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when the lens element has a concave surface, it indicates that the surface is
concave in the paraxial region thereof.

According to the image capturing lens system of the present disclosure,
the image capturing lens system can include at least one stop, such as an
aperture stop, 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 resolution
thereof.

According to the image capturing lens system of the present disclosure,
an aperture stop can be configured as a front stop or a middle stop. A front
stop disposed between an imaged object and the first lens element can provide
a longer distance between an exit pupil of the image capturing lens system and
the image plane and thereby improves the image-sensing efficiency of an image
sensor. A middle stop disposed between the first lens element and the image
plane is favorable for enlarging the field of view of the image capturing lens
system and thereby provides a wider field of view for the same.

The present image capturing lens system can be optionally applied to
moving focus optical systems. According to the image capturing lens system
of the present disclosure, the image capturing lens system is featured with good
correction ability and high image quality, and can be applied to 3D
(three-dimensional) image capturing applications, in products such as digital
cameras, mobile devices, digital tablets, wearable devices and other mobile
terminals.

According to the present disclosure, an imaging device is provided. The
imaging device includes the image capturing lens system according to the

aforementioned image capturing lens system of the present disclosure, and an
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image sensor, wherein the image sensor is disposed on an image plane of the
aforementioned image capturing lens system. As a result, it is favorable for
reducing the total track length of the image capturing lens system while
obtaining large field of view. Furthermore, it is also favorable for improving the
resolving power and illumination so as to achieve the best image quality.
Preferably, the imaging device can further include a barrel member, a holding
member or a combination thereof.

According to the present disclosure, a mobile terminal is provided,
wherein the mobile terminal includes the aforementioned imaging device. The
imaging device includes the image capturing lens system according to the
aforementioned image capturing lens system of the present disclosure, and the
image sensor, wherein the image sensor is disposed on an image plane of the
aforementioned image capturing lens system. As a result, it is favorable for
reducing the total track length of the image capturing lens system while
obtaining large field of view. Furthermore, it is also favorable for improving the
resolving power and illumination so as to achieve the best image quality.

In Fig. 11A, Fig. 11B and Fig. 11C, an imaging device 1101 may be
installed in but not limited to a mobile terminal, including a smart phone 1110, a
tablet personal computer 1120 or a wearable device 1130. The three
exemplary figures of different kinds of mobile terminal are only exemplary for
showing the imaging device of present disclosure installing in a mobile terminal
and is not limited thereto. Preferably, the mobile terminal can further include
but not limited to display, control unit, random access memory unit (RAM) a

read only memory unit (ROM) or a combination thereof.

13 HP, Ex. 1002
Page 21



10

15

20

25

Attorney Docket No. 14970-94702

According to the above description of the present disclosure, the

following 1st — 10th specific embodiments are provided for further explanation.

1st Embodiment

Fig. 1A is a schematic view of an imaging device according to the 1st
embodiment of the present disclosure. Fig. 1B shows, in order from left to right,
spherical aberration curves, astigmatic field curves and a distortion curve of the
imaging device according to the 1st embodiment.

In Fig. 1A, the imaging device includes the image capturing lens system
(not otherwise herein labeled) of the present disclosure and an image sensor
170. The image capturing lens system includes, in order from an object side to
an image side, a first lens element 110, an aperture stop 100, a second lens
element 120, a third lens element 130, a fourth lens element 140, an IR-cut filter
150 and an image plane 160, wherein the image capturing lens system has a
total of four lens elements (110-140) with refractive power.

The first lens element 110 with positive refractive power has a convex
object-side surface 111 in a paraxial region thereof and a concave image-side
surface 112 in a paraxial region thereof, which are both aspheric, and the first
lens element 110 is made of plastic material.

The second lens element 120 with positive refractive power has a convex
object-side surface 121 in a paraxial region thereof and a convex image-side
surface 122 in a paraxial region thereof, which are both aspheric, and the
second lens element 120 is made of plastic material.

The third lens element 130 with negative refractive power has a concave

object-side surface 131 in a paraxial region thereof and a convex image-side

14 HP, Ex. 1002
Page 22



10

15

20

25

Attorney Docket No. 14970-94702

surface 132 in a paraxial region thereof, which are both aspheric, and the third
lens element 130 is made of plastic material.

The fourth lens element 140 with positive refractive power has a convex
object-side surface 141 in a paraxial region thereof and a concave image-side
surface 142 in a paraxial region thereof, which are both aspheric, and the fourth
lens element 140 is made of plastic material. Furthermore, the image-side
surface 142 of the fourth lens element 140 has at least one convex shape in an
off-axis region thereof.

The IR-cut filter 150 is made of glass and located between the fourth lens
element 140 and the image plane 160, and will not affect the focal length of the
image capturing lens system. The image sensor 170 is disposed on the image
plane 160 of the image capturing lens system.

The equation of the aspheric surface profiles of the aforementioned lens

elements of the 1st embodiment is expressed as follows:

X(Y)=(V*/R)/(1+ sqre(l— 1+ K)x (Y/RY))+ 3 (4i)(Y")

, Where,

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 on the optical axis;

Y is the vertical distance from the point on the aspheric surface to the
optical axis;

R is the curvature radius;

k is the conic coefficient; and

Ai is the i-th aspheric coefficient.
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In the image capturing lens system of the imaging device according to
the 1st embodiment, when a focal length of the image capturing lens system is f,
an f-number of the image capturing lens system is Fno, and half of a maximal
field of view of the image capturing lens system is HFOV, these parameters
have the following values: f = 1.17 mm; Fno = 2.20; and HFOV = 46.7 degrees.

In the image capturing lens system of the imaging device according to
the 1st embodiment, when an Abbe number of the first lens element 110 is V1,
the following condition is satisfied: V1 = 21.4.

In the image capturing lens system according to the 1st embodiment,
when a central thickness of the second lens element 120 is CT2, a central
thickness of the first lens element 110 is CT1, a central thickness of the third
lens element 130 is CT3, and a central thickness of the fourth lens element 140
is CT4, the following condition is satisfied: CT2/(CT1+CT3+CT4) = 0.69.

In the image capturing lens system according to the 1st embodiment,
when a curvature radius of the object-side surface 121 of the second lens
element 120 is R3, and a curvature radius of the image-side surface 122 of the
second lens element 120 is R4, the following condition is satisfied:
(R3+R4)/(R3-R4) = 0.85.

In the image capturing lens system of the imaging device according to
the 1st embodiment, when the focal length of the image capturing lens system
is f, and a focal length of the first lens element 110 is f1, the following condition
is satisfied: f/f1 = 0.12.

In the image capturing lens system of the imaging device according to

the 1st embodiment, when a focal length of the second lens element 120 is f2,
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and a focal length of the third lens element 130 is f3, the following condition is
satisfied: f2/f3 = -0.77.

In the image capturing lens system of the imaging device according to
the 1st embodiment, when the focal length of the image capturing lens system
is f, and a focal length of the fourth lens element 140 is f4, the following
condition is satisfied: |f/f4| = 0.77.

In the image capturing lens system of the imaging device according to
the 1st embodiment, when the focal length of the image capturing lens system
is f, and the focal length of the third lens element 130 is 3, the following
condition is satisfied: f/f3 =-1.10.

In the image capturing lens system according to the 1st embodiment,
when an axial distance between the object-side surface 111 of the first lens
element 110 and the image-side surface 142 of the fourth lens element 140 is
Td, the following condition is satisfied: Td = 1.850 mm.

In the image capturing lens system according to the 1st embodiment,
when a sum of the central thicknesses of the first lens element 110, the second
lens element 120, the third lens element 130, and the fourth lens element 140 is
2CT, and the axial distance between the object-side surface 111 of the first lens
element 110 and the image-side surface 142 of the fourth lens element 140 is
Td, the following condition is satisfied: ZCT/Td = 0.89.

In the image capturing lens system according to the 1st embodiment,
when the axial distance between the object-side surface 111 of the first lens
element 110 and the image-side surface 142 of the fourth lens element 140 is
Td, and half of the maximal field of view of the image capturing lens system is

HFOV, the following condition is satisfied: Td/tan(HFOV) = 1.74 mm.
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In the image capturing lens system of the imaging device according to

the 1st embodiment, when a maximal field of view of the image capturing lens

system is FOV, the following condition is satisfied: FOV = 93.4 degrees.

The detailed optical data of the 1st embodiment are shown in Table 1

and the aspheric surface data are shown in Table 2 below.

TABLE 1
Embodiment 1
f=1.17 mm, Fno = 2.20, HFOV = 46.7 deg.
Surface # Curvature Radius | Thickness | Material | Index | Abbe # LZ?]Z?L
0 Object Plano Infinity
1 Lens 1 1.666 ASP 0.256 Plastic | 1.650 214 9.56
2 2.139 ASP 0.031
3 Ape. Stop Plano 0.019
4 Lens 2 5712 ASP 0.671 Plastic | 1.544 55.9 0.82
5 -0.464 ASP 0.130
6 Lens 3 -0.228 ASP 0.230 Plastic | 1.634 238 -1.06
7 -0.480 ASP 0.030
8 Lens 4 0.679 ASP 0.483 Plastic | 1.535 55.7 1.52
9 3.062 ASP 0.300
10 IR-cut filter Plano 0.145 Glass 1.517 64.2 -
11 Plano 0.204
12 Image Plano -
Note: Reference wavelength is 587.6 nm (d-line).
TABLE 2
Aspheric Coefficients
Surface # 1 2 4 5
= 1.2237E+00 1.7244E+01 9.0000E+01 -6.9311E-01
Ad = 3.1416E-01 1.1703E+00 -4.1498E-01 -6.9345E-01
A6 = -1.0010E+00 -2.0080E+01 3.6416E+00 1.3202E+00
A8 = 4.5872E+01 5.2569E+02 4.3035E+01 1.0955E+01
A10 = -5.9339E+02 -3.0044E+03 -7.4996E+03 -3.8285E+02
A12 = 4.0961E+03 -1.6432E+05 1.3290E+05 3.0040E+03
A14 = -1.4631E+04 3.1882E+06 -1.1481E+06 -1.0680E+04
A16 = 2.0715E+04 -1.7563E+07 3.7732E+06 1.3826E+04
Surface # 6 7 8 9
18 HP, Ex. 1002
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= -9.8477E-01 -3.2669E+00 -6.1619E-01 -1.4636E+01
Ad = 3.5682E+00 -1.8915E+00 -1.2870E+00 1.2883E+00
A6 = -3.7958E+00 8.7075E+00 3.1244E+00 -3.7603E+00
A8 = -1.1135E+02 -3.6761E+01 -9.1933E+00 5.9040E+00
A10 = 1.5862E+03 1.7257E+02 1.7146E+01 -5.8521E+00
A12 = -8.7685E+03 -4.8146E+02 -1.9850E+01 3.5356E+00
A14 = 2.3054E+04 6.7728E+02 1.2752E+01 -1.1759E+00
A16 = -2.3557E+04 -3.6747E+02 -3.5165E+00 1.6169E-01

In Table 1, the curvature radius, the thickness and the focal length are
shown in millimeters (mm). Surface numbers 0-12 represent the surfaces
sequentially arranged from the object-side to the image-side along the optical
axis. In Table 2, k represents the conic coefficient of the equation of the
aspheric surface profiles. A1-A16 represent the aspheric coefficients ranging
from the 1st order to the 16th order. The tables presented below for each
embodiment are the corresponding schematic parameter and aberration curves,
and the definitions of 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.

2nd Embodiment
Fig. 2A is a schematic view of an imaging device according to the 2nd
embodiment of the present disclosure. Fig. 2B shows, in order from left to right,
spherical aberration curves, astigmatic field curves and a distortion curve of the
imaging device according to the 2nd embodiment.
In Fig. 2A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor

270. The image capturing lens system includes, in order from an object side to
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an image side, a first lens element 210, an aperture stop 200, a second lens
element 220, a third lens element 230, a fourth lens element 240, an IR-cut filter
250 and an image plane 260, wherein the image capturing lens system has a
total of four lens elements (210-240) with refractive power.

The first lens element 210 with positive refractive power has a convex
object-side surface 211 in a paraxial region thereof and a concave image-side
surface 212 in a paraxial region thereof, which are both aspheric, and the first
lens element 210 is made of plastic material.

The second lens element 220 with positive refractive power has a convex
object-side surface 221 in a paraxial region thereof and a convex image-side
surface 222 in a paraxial region thereof, which are both aspheric, and the
second lens element 220 is made of plastic material.

The third lens element 230 with negative refractive power has a concave
object-side surface 231 in a paraxial region thereof and a convex image-side
surface 232 in a paraxial region thereof, which are both aspheric, and the third
lens element 230 is made of plastic material.

The fourth lens element 240 with positive refractive power has a convex
object-side surface 241 in a paraxial region thereof and a concave image-side
surface 242 in a paraxial region thereof, which are both aspheric, and the fourth
lens element 240 is made of plastic material. Furthermore, the image-side
surface 242 of the fourth lens element 240 has at least one convex shape in an
off-axis region thereof.

The IR-cut filter 250 is made of glass and located between the fourth lens

element 240 and the image plane 260, and will not affect the focal length of the
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plane 260 of the image capturing lens system.

The detailed optical data of the 2nd embodiment are shown in Table 3

and the aspheric surface data are shown in Table 4 below.

TABLE 3
Embodiment 2
f=1.23 mm, Fno = 2.45, HFOV = 45.6 deg.
Surface # Curvature Radius | Thickness | Material | Index | Abbe # LZ?]Z?L

0 Object Plano Infinity

1 Lens 1 1.728 ASP 0.217 Plastic | 1.640 220 |[1207.16
2 1.647 ASP 0.041

3 Ape. Stop Plano 0.020

4 Lens 2 2.201 ASP 0.685 Plastic | 1.544 55.9 0.78
5 -0.465 ASP 0.138

6 Lens 3 -0.213 ASP 0.222 Plastic | 1.634 238 -0.90
7 -0.479 ASP 0.030

8 Lens 4 0.691 ASP 0.430 Plastic | 1.535 55.7 1.40
9 7.112 ASP 0.300

10 IR-cut filter Plano 0.300 Glass 1.517 64.2 -
11 Plano 0.171

12 Image Plano -

Note: Reference wavelength is 587.6 nm (d-line).
TABLE 4
Aspheric Coefficients
Surface # 1 2 4 5

k= -7.8611E-01 2.2256E+01 4.4287E+01 -6.8249E-01
A4 = 2.7433E-01 3.5449E-01 -1.1581E+00 -5.9944E-01
A6 = -1.5466E+00 -2.9377E+01 8.9406E-01 3.6061E-01
A8 = 4.7455E+01 6.4129E+02 4.1870E+01 1.6896E+01
A10 = -6.0092E+02 -3.8207E+03 -7.3180E+03 -3.8194E+02
A12 = 4.0961E+03 -1.6432E+05 1.3290E+05 3.0043E+03
A14 = -1.4631E+04 3.1882E+06 -1.1481E+06 -1.0680E+04
A16 = 2.0715E+04 -1.7563E+07 3.7732E+06 1.3826E+04

Surface # 6 7 8 9

k= -1.0107E+00 -3.0532E+00 -7.4231E-01 2.2155E+01
Ad = 3.8803E+00 -1.7079E+00 -1.1152E+00 1.6267E+00
A6 = -4.2860E+00 8.7245E+00 2.9613E+00 -4.5228E+00
A8 = -1.1314E+02 -3.7291E+01 -9.2058E+00 6.4630E+00

21 HP, Ex. 1002

Page 29



10

15

Attorney Docket No. 14970-94702

A10 = 1.5859E+03 1.7181E+02 1.7048E+01 -5.8730E+00
A12 = -8.7686E+03 -4.8143E+02 -1.9563E+01 3.4083E+00
A14 = 2.3054E+04 6.7878E+02 1.3110E+01 -1.1920E+00
A16 = -2.3557E+04 -3.6776E+02 -4.1607E+00 1.9105E-01

In the 2nd embodiment, the equation of the aspheric surface profiles of
the aforementioned lens elements is the same as the equation of the 1st
embodiment. Also, the definitions of these parameters shown in the following
table are the same as those stated in the 1st embodiment with corresponding
values for the 2nd embodiment, so an explanation in this regard will not be
provided again.

Moreover, these parameters can be calculated from Table 3 and Table 4

as the following values and satisfy the following conditions:

2nd Embodiment
f [mm] 1.23 f2/f3 -0.87
Fno 2.45 [f/f4] 0.88
HFOV [deg.] 456 i3 -1.37
V1 220 Td [mm] 1.783
CT2/(CT1+CT3+CT4) 0.79 2CT/Td 0.87
(R3+R4)/(R3-R4) 0.65 Td/tan(HFOV) [mm] 1.75
f/f1 0.00 FOV [deg.] 91.2

3rd Embodiment
Fig. 3A is a schematic view of an imaging device according to the 3rd
embodiment of the present disclosure. Fig. 3B shows, in order from left to right,
spherical aberration curves, astigmatic field curves and a distortion curve of the
imaging device according to the 3rd embodiment.
In Fig. 3A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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370. The image capturing lens system includes, in order from an object side to
an image side, a first lens element 310, an aperture stop 300, a second lens
element 320, a third lens element 330, a fourth lens element 340, an IR-cut filter
350 and an image plane 360, wherein the image capturing lens system has a
total of four lens elements (310-340) with refractive power.

The first lens element 310 with positive refractive power has a convex
object-side surface 311 in a paraxial region thereof and a concave image-side
surface 312 in a paraxial region thereof, which are both aspheric, and the first
lens element 310 is made of plastic material.

The second lens element 320 with positive refractive power has a
concave object-side surface 321 in a paraxial region thereof and a convex
image-side surface 322 in a paraxial region thereof, which are both aspheric,
and the second lens element 320 is made of plastic material.

The third lens element 330 with negative refractive power has a concave
object-side surface 331 in a paraxial region thereof and a convex image-side
surface 332 in a paraxial region thereof, which are both aspheric, and the third
lens element 330 is made of plastic material.

The fourth lens element 340 with positive refractive power has a convex
object-side surface 341 in a paraxial region thereof and a concave image-side
surface 342 in a paraxial region thereof, which are both aspheric, and the fourth
lens element 340 is made of plastic material. Furthermore, the image-side
surface 342 of the fourth lens element 340 has at least one convex shape in an
off-axis region thereof.

The IR-cut filter 350 is made of glass and located between the fourth lens

element 340 and the image plane 360, and will not affect the focal length of the
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image capturing lens system. The image sensor 370 is disposed on the image

plane 360 of the image capturing lens system.

The detailed optical data of the 3rd embodiment are shown in Table 5

and the aspheric surface data are shown in Table 6 below.

TABLE 5
Embodiment 3
f=1.66 mm, Fno = 2.15, HFOV = 46.8 deg.
Surface # Curvature Radius | Thickness | Material | Index | Abbe # LZ?]Z?L

0 Object Plano Infinity

1 Lens 1 1.333 ASP 0.286 Plastic | 1.544 55.9 2.50
2 59.851 ASP 0.005

3 Ape. Stop Plano 0.195

4 Lens 2 -1.920 ASP 0.409 Plastic | 1.544 55.9 1.60
5 -0.644 ASP 0.156

6 Lens 3 -0.263 ASP 0.200 Plastic | 1.650 21.4 -1.49
7 -0.470 ASP 0.030

8 Lens 4 0.677 ASP 0.363 Plastic | 1.535 55.7 2.33
9 1.206 ASP 0.400

10 IR-cut filter Plano 0.175 Glass 1.517 64.2 -
11 Plano 0.431

12 Image Plano -

Note: Reference wavelength is 587.6 nm (d-line).
The effective radius of Surface 1 is 0.510 mm.
TABLE 6
Aspheric Coefficients
Surface # 1 2 4 5

k= -2.4704E+00 9.0000E+01 5.8947E+00 -3.7972E-01
Ad = -3.4848E-02 -3.8775E-01 -9.3075E-01 -3.3741E-01
A6 = -4.4471E-01 -2.8417E+00 3.6516E+00 9.2277E-01
A8 = -4,9925E-01 1.8185E+01 -4.0769E+01 -3.9461E+00
A10 = -1.2166E+01 -2.0954E+01 -4 A351E+00 -1.9037E+01
Al12 = 3.9114E+01 -1.4998E+03 1.2130E+03 4.9148E+01
Al14 = -1.7950E+02 1.2389E+04 -4 4615E+03 1.0076E+02
A16 = 3.3572E+02 -2.9058E+04 6.2425E+03 8.0489E+01

Surface # 6 7 8 9
= -1.1491E+00 -2.3808E+00 -1.7649E+00 -1.0689E+01
Ad = 4.2079E+00 2.1562E-01 -6.9591E-01 9.1971E-01
A6 = -2.8310E+01 -4 4239E+00 1.2041E+00 -3.0958E+00
24 HP, Ex. 1002
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A8 = 1.2287E+02 1.8790E+01 -2.9023E+00 4.8713E+00
A10 = -3.9035E+02 -4.1840E+01 4.4195E+00 -4.6279E+00
A12 = 8.5064E+02 5.5883E+01 -3.7857E+00 2.6418E+00
A14 = -9.7331E+02 -4.0255E+01 1.6532E+00 -8.3581E-01
A16 = 4.7213E+02 1.4428E+01 -2.8192E-01 1.1204E-01

In the 3rd embodiment, the equation of the aspheric surface profiles of
the aforementioned lens elements is the same as the equation of the 1st
embodiment. Also, the definitions of these parameters shown in the following
table are the same as those stated in the 1st embodiment with corresponding
values for the 3rd embodiment, so an explanation in this regard will not be
provided again.

Moreover, these parameters can be calculated from Table 5 and Table 6

as the following values and satisfy the following conditions:

3rd Embodiment

f [mm] 1.66 f2/f3 -1.07

Fno 2.15 [f/f4] 0.71

HFOV [deg.] 46.8 i3 -1.11
V1 55.9 Td [mm] 1.644
CT2/(CT1+CT3+CT4) 0.48 2CT/Td 0.77
(R3+R4)/(R3-R4) 2.01 Td/tan(HFOV) [mm] 1.54
f/f1 0.66 FOV [deg.] 93.6

4th Embodiment
Fig. 4A is a schematic view of an imaging device according to the 4th
embodiment of the present disclosure. Fig. 4B shows, in order from left to right,
spherical aberration curves, astigmatic field curves and a distortion curve of the
imaging device according to the 4th embodiment.

In Fig. 4A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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470. The image capturing lens system includes, in order from an object side to
an image side, a first lens element 410, an aperture stop 400, a second lens
element 420, a third lens element 430, a fourth lens element 440, an IR-cut filter
450 and an image plane 460, wherein the image capturing lens system has a
total of four lens elements (410-440) with refractive power.

The first lens element 410 with negative refractive power has a convex
object-side surface 411 in a paraxial region thereof and a concave image-side
surface 412 in a paraxial region thereof, which are both aspheric, and the first
lens element 410 is made of plastic material.

The second lens element 420 with positive refractive power has a convex
object-side surface 421 in a paraxial region thereof and a convex image-side
surface 422 in a paraxial region thereof, which are both aspheric, and the
second lens element 420 is made of plastic material.

The third lens element 430 with negative refractive power has a concave
object-side surface 431 in a paraxial region thereof and a convex image-side
surface 432 in a paraxial region thereof, which are both aspheric, and the third
lens element 430 is made of plastic material.

The fourth lens element 440 with positive refractive power has a convex
object-side surface 441 in a paraxial region thereof and a concave image-side
surface 442 in a paraxial region thereof, which are both aspheric, and the fourth
lens element 440 is made of plastic material. Furthermore, the image-side
surface 442 of the fourth lens element 440 has at least one convex shape in an
off-axis region thereof.

The IR-cut filter 450 is made of glass and located between the fourth lens

element 440 and the image plane 460, and will not affect the focal length of the
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image capturing lens system. The image sensor 470 is disposed on the image

plane 460 of the image capturing lens system.

The detailed optical data of the 4th embodiment are shown in Table 7

and the aspheric surface data are shown in Table 8 below.

TABLE 7
Embodiment 4
f=1.15mm, Fno = 2.22, HFOV = 48.5 deg.
Surface # Curvature Radius | Thickness | Material | Index | Abbe # LZ?]Z?L

0 Object Plano Infinity

1 Lens 1 1.999 ASP 0.200 Plastic | 1.544 55.9 -46.83
2 1.789 ASP 0.021

3 Ape. Stop Plano 0.037

4 Lens 2 1.606 ASP 0.471 Plastic | 1.544 55.9 0.81

5 -0.543 ASP 0.184

6 Lens 3 -0.207 ASP 0.209 Plastic | 1.634 238 -1.22

7 -0.393 ASP 0.030

8 Lens 4 0.747 ASP 0.319 Plastic | 1.535 55.7 1.62
9 4.607 ASP 0.300

10 IR-cut filter Plano 0.300 Glass 1.517 64.2 -
11 Plano 0.130

12 Image Plano -

Note: Reference wavelength is 587.6 nm (d-line).
TABLE 8
Aspheric Coefficients
Surface # 1 2 4 5

k= -2.2996E+01 3.4247E+01 9.8701E+00 -4.2975E-01
A4 = -2.1353E-01 -2.0670E+00 -2.2221E+00 -6.3795E-01
A6 = -3.6880E+00 -3.6063E+01 -8.7081E+00 -6.5092E+00
A8 = 5.2789E+01 6.9201E+02 1.4888E+02 4.6114E+01
A10 = -6.4083E+02 -4.8238E+03 -8.2602E+03 -4.7532E+02
A12 = 4.0983E+03 -1.6432E+05 1.3290E+05 3.0044E+03
A14 = -1.4631E+04 3.1882E+06 -1.1481E+06 -1.0679E+04
A16 = 2.0715E+04 -1.7563E+07 3.7732E+06 1.3828E+04

Surface # 6 7 8 9

k= -1.0439E+00 -2.0056E+00 -6.4024E-01 -3.3636E+00
Ad = 4.2327E+00 -9.7476E-01 -8.3147E-01 1.0958E+00
A6 = -3.4551E+00 1.0236E+01 2.1761E+00 -1.7086E+00
A8 = -1.0303E+02 -3.7610E+01 -4.8336E+00 1.3575E+00
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A10 = 1.5970E+03 1.6620E+02 5.0397E+00 -2.6285E+00
A12 = -8.9315E+03 -4.9093E+02 -4.1411E+00 4.3863E+00
A14 = 2.3054E+04 6.8046E+02 3.4069E+00 -3.3963E+00
A16 = -2.3558E+04 -3.4010E+02 -1.6576E+00 9.5967E-01

In the 4th embodiment, the equation of the aspheric surface profiles of
the aforementioned lens elements is the same as the equation of the 1st
embodiment. Also, the definitions of these parameters shown in the following
table are the same as those stated in the 1st embodiment with corresponding
values for the 4th embodiment, so an explanation in this regard will not be
provided again.

Moreover, these parameters can be calculated from Table 7 and Table 8

as the following values and satisfy the following conditions:

4th Embodiment
f [mm] 1.15 f2/f3 -0.66
Fno 2.22 [f/f4] 0.71
HFOV [deg.] 48.5 i3 -0.94
V1 55.9 Td [mm] 1.471
CT2/(CT1+CT3+CT4) 0.65 2CT/Td 0.82
(R3+R4)/(R3-R4) 0.49 Td/tan(HFOV) [mm] 1.30
f/f1 -0.02 FOV [deg.] 97.0

5th Embodiment
Fig. 5A is a schematic view of an imaging device according to the 5th
embodiment of the present disclosure. Fig. 5B shows, in order from left to right,
spherical aberration curves, astigmatic field curves and a distortion curve of the
imaging device according to the 5th embodiment.
In Fig. 5A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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570. The image capturing lens system includes, in order from an object side to
an image side, a first lens element 510, an aperture stop 500, a second lens
element 520, a third lens element 530, a fourth lens element 540, an IR-cut filter
550 and an image plane 560, wherein the image capturing lens system has a
total of four lens elements (510-540) with refractive power.

The first lens element 510 with negative refractive power has a convex
object-side surface 511 in a paraxial region thereof and a concave image-side
surface 512 in a paraxial region thereof, which are both aspheric, and the first
lens element 510 is made of glass material.

The second lens element 520 with positive refractive power has a convex
object-side surface 521 in a paraxial region thereof and a convex image-side
surface 522 in a paraxial region thereof, which are both aspheric, and the
second lens element 520 is made of glass material.

The third lens element 530 with negative refractive power has a concave
object-side surface 531 in a paraxial region thereof and a convex image-side
surface 532 in a paraxial region thereof, which are both aspheric, and the third
lens element 530 is made of plastic material.

The fourth lens element 540 with positive refractive power has a convex
object-side surface 541 in a paraxial region thereof and a concave image-side
surface 542 in a paraxial region thereof, which are both aspheric, and the fourth
lens element 540 is made of plastic material. Furthermore, the image-side
surface 542 of the fourth lens element 540 has at least one convex shape in an
off-axis region thereof.

The IR-cut filter 550 is made of glass and located between the fourth lens

element 540 and the image plane 560, and will not affect the focal length of the
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image capturing lens system. The image sensor 570 is disposed on the image

plane 560 of the image capturing lens system.

The detailed optical data of the 5th embodiment are shown in Table 9

and the aspheric surface data are shown in Table 10 below.

TABLE 9
Embodiment 5
f=2.24 mm, Fno = 2.51, HFOV = 44.2 deg.
Surface # Curvature Radius | Thickness | Material | Index | Abbe # LZ?]Z?L

0 Object Plano Infinity

1 Lens 1 1.367 ASP 0.300 Glass | 2.144 17.8 -13.68

2 1.110 ASP 0.144

3 Ape. Stop Plano -0.015

4 Lens 2 3.909 ASP 1.483 Glass 1.525 70.3 1.60

5 -0.932 ASP 0.325

6 Lens 3 -0.341 ASP 0.277 Plastic | 1.639 235 -1.72

7 -0.651 ASP 0.030

8 Lens 4 0.897 ASP 0.606 Plastic | 1.565 57.0 2.00

9 3.302 ASP 0.800

10 IR-cut filter Plano 0.300 Glass 1.517 64.2 -
11 Plano 0.342

12 Image Plano -

Note: Reference wavelength is 587.6 nm (d-line).
TABLE 10
Aspheric Coefficients
Surface # 1 2 4 5

k= 1.1992E+00 1.9195E+00 2.1734E+01 -7.2786E-01
Ad = 5.8324E-02 1.2422E-01 -9.9032E-02 -1.2252E-01
A6 = -1.4402E-01 -5.2189E-01 5.9983E+00 5.2990E-01
A8 = 1.0028E+00 4.2713E+00 -1.1966E+02 -3.0301E+00
A10 = -4.0021E+00 1.8016E+01 1.4083E+03 7.9248E+00
A12 = 8.9035E+00 -4.2193E+02 -9.4428E+03 -1.0795E+01
A14 = -9.8479E+00 2.2697E+03 3.3923E+04 6.3429E+00
A16 = 3.0263E+00 -4.1004E+03 -5.0610E+04 -8.0066E-01

Surface # 6 7 8 9

k= -9.8774E-01 -3.1767E+00 -8.3817E-01 -2.4331E+01
Ad = 2.5606E+00 -1.2881E-01 -4.2259E-01 3.5717E-01
A6 = -7.9740E+00 -6.6170E-01 4.3675E-01 -4.5759E-01
A8 = 1.4853E+01 1.1888E+00 -4.6275E-01 2.9937E-01
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A10 = -1.1480E+01 -4.2607E-01 3.1380E-01 -1.1921E-01
A12 = -4.4740E+00 -5.1720E-01 -1.2912E-01 2.8364E-02
A14 = 1.2594E+01 5.0722E-01 2.9275E-02 -3.7104E-03
A16 = -5.4160E+00 -1.2485E-01 -2.8533E-03 2.0238E-04

In the 5th embodiment, the equation of the aspheric surface profiles of
the aforementioned lens elements is the same as the equation of the 1st
embodiment. Also, the definitions of these parameters shown in the following
table are the same as those stated in the 1st embodiment with corresponding
values for the 5th embodiment, so an explanation in this regard will not be
provided again.

Moreover, these parameters can be calculated from Table 9 and Table

10 as the following values and satisfy the following conditions:

5th Embodiment
f [mm] 2.24 f2/f3 -0.93
Fno 2.51 [f/f4] 1.12
HFOV [deg.] 442 i3 -1.30
V1 17.8 Td [mm] 3.150
CT2/(CT1+CT3+CT4) 1.25 2CT/Td 0.85
(R3+R4)/(R3-R4) 0.61 Td/tan(HFOV) [mm] 3.24
f/f1 -0.16 FOV [deg.] 88.4

6th Embodiment
Fig. 6A is a schematic view of an imaging device according to the 6th
embodiment of the present disclosure. Fig. 6B shows, in order from left to right,
spherical aberration curves, astigmatic field curves and a distortion curve of the
imaging device according to the 6th embodiment.
In Fig. 6A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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670. The image capturing lens system includes, in order from an object side to
an image side, a first lens element 610, an aperture stop 600, a second lens
element 620, a third lens element 630, a fourth lens element 640, an IR-cut filter
650 and an image plane 660, wherein the image capturing lens system has a
total of four lens elements (610-640) with refractive power.

The first lens element 610 with positive refractive power has a convex
object-side surface 611 in a paraxial region thereof and a convex image-side
surface 612 in a paraxial region thereof, which are both aspheric, and the first
lens element 610 is made of plastic material.

The second lens element 620 with positive refractive power has a
concave object-side surface 621 in a paraxial region thereof and a convex
image-side surface 622 in a paraxial region thereof, which are both aspheric,
and the second lens element 620 is made of plastic material.

The third lens element 630 with negative refractive power has a concave
object-side surface 631 in a paraxial region thereof and a convex image-side
surface 632 in a paraxial region thereof, which are both aspheric, and the third
lens element 630 is made of plastic material.

The fourth lens element 640 with positive refractive power has a convex
object-side surface 641 in a paraxial region thereof and a concave image-side
surface 642 in a paraxial region thereof, which are both aspheric, and the fourth
lens element 640 is made of plastic material. Furthermore, the image-side
surface 642 of the fourth lens element 640 has at least one convex shape in an
off-axis region thereof.

The IR-cut filter 650 is made of glass and located between the fourth lens

element 640 and the image plane 660, and will not affect the focal length of the
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image capturing lens system. The image sensor 670 is disposed on the image

plane 660 of the image capturing lens system.

The detailed optical data of the 6th embodiment are shown in Table 11

and the aspheric surface data are shown in Table 12 below.

TABLE 11
Embodiment 6
f=1.27 mm, Fno = 2.10, HFOV = 44 .4 deg.
Surface # Curvature Radius | Thickness | Material | Index | Abbe # LZ?]Z?L

0 Object Plano Infinity

1 Lens 1 2.393 ASP 0.280 Plastic | 1.544 55.9 3.85

2 -16.057 | ASP 0.017

3 Ape. Stop Plano 0.044

4 Lens 2 -30.373 | ASP 0.755 Plastic | 1.544 55.9 0.87

5 -0.468 ASP 0.121

6 Lens 3 -0.246 ASP 0.240 Plastic | 1.639 235 -0.90

7 -0.594 ASP 0.030

8 Lens 4 0.639 ASP 0.522 Plastic | 1.530 55.8 1.47

9 2.521 ASP 0.400

10 IR-cut filter Plano 0.175 Glass 1.517 64.2 -
11 Plano 0.073

12 Image Plano -

Note: Reference wavelength is 587.6 nm (d-line).
TABLE 12
Aspheric Coefficients
Surface # 1 2 4 5

k= 1.7241E+00 -8.9754E+01 -9.0000E+01 -7.5923E-01
A4 = 2.1410E-01 1.4516E+00 1.5168E-01 -5.4982E-01
A6 = -2.3810E-01 -1.0826E+01 4.8929E+00 2.0791E+00
A8 = 2.3555E+01 1.9495E+02 -3.2116E+01 8.2787E-01
A10 = -2.5034E+02 -5.1780E+02 -2.6801E+03 -1.4893E+02
A12 = 1.4357E+03 -5.7593E+04 4.6579E+04 1.0534E+03
A14 = -4.2381E+03 9.2351E+05 -3.3256E+05 -3.0936E+03
A16 = 4.9589E+03 -4.2045E+06 9.0327E+05 3.3098E+03

Surface # 6 7 8 9

k= -9.9704E-01 -3.7851E+00 -7.3474E-01 -2.0751E+00
Ad = 2.9255E+00 -1.3600E+00 -1.2133E+00 1.8260E+00
A6 = -2.4852E+00 5.5927E+00 3.0817E+00 -5.9653E+00
A8 = -5.7718E+01 -1.8755E+01 -1.0034E+01 9.6816E+00
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A10 = 6.7135E+02 7.3016E+01 1.9498E+01 -9.2466E+00
A12 = -3.0733E+03 -1.6937E+02 -2.1549E+01 5.1894E+00
A14 = 6.6780E+03 1.9522E+02 1.2590E+01 -1.5760E+00
A16 = -5.6393E+03 -8.6932E+01 -3.0510E+00 1.9769E-01

In the 6th embodiment, the equation of the aspheric surface profiles of
the aforementioned lens elements is the same as the equation of the 1st
embodiment. Also, the definitions of these parameters shown in the following
table are the same as those stated in the 1st embodiment with corresponding
values for the 6th embodiment, so an explanation in this regard will not be
provided again.

Moreover, these parameters can be calculated from Table 11 and Table

12 as the following values and satisfy the following conditions:

6th Embodiment
f [mm] 1.27 f2/f3 -0.97
Fno 2.10 [f/f4] 0.86
HFOV [deg.] 44 4 i3 -1.41
V1 55.9 Td [mm] 2.009
CT2/(CT1+CT3+CT4) 0.72 2CT/Td 0.89
(R3+R4)/(R3-R4) 1.03 Td/tan(HFOV) [mm] 2.05
f/f1 0.33 FOV [deg.] 88.8

7th Embodiment
Fig. 7A is a schematic view of an imaging device according to the 7th
embodiment of the present disclosure. Fig. 7B shows, in order from left to right,
spherical aberration curves, astigmatic field curves and a distortion curve of the
imaging device according to the 7th embodiment.
In Fig. 7A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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770. The image capturing lens system includes, in order from an object side to
an image side, an aperture stop 700, a first lens element 710, a second lens
element 720, a third lens element 730, a fourth lens element 740, an IR-cut filter
750 and an image plane 760, wherein the image capturing lens system has a
total of four lens elements (710-740) with refractive power.

The first lens element 710 with positive refractive power has a convex
object-side surface 711 in a paraxial region thereof and a concave image-side
surface 712 in a paraxial region thereof, which are both aspheric, and the first
lens element 710 is made of plastic material.

The second lens element 720 with positive refractive power has a
concave object-side surface 721 in a paraxial region thereof and a convex
image-side surface 722 in a paraxial region thereof, which are both aspheric,
and the second lens element 720 is made of plastic material.

The third lens element 730 with negative refractive power has a concave
object-side surface 731 in a paraxial region thereof and a convex image-side
surface 732 in a paraxial region thereof, which are both aspheric, and the third
lens element 730 is made of plastic material.

The fourth lens element 740 with positive refractive power has a convex
object-side surface 741 in a paraxial region thereof and a concave image-side
surface 742 in a paraxial region thereof, which are both aspheric, and the fourth
lens element 740 is made of plastic material. Furthermore, the image-side
surface 742 of the fourth lens element 740 has at least one convex shape in an
off-axis region thereof.

The IR-cut filter 750 is made of glass and located between the fourth

lens element 740 and the image plane 760, and will not affect the focal length of
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the image capturing lens system. The image sensor 770 is disposed on the

image plane 760 of the image capturing lens system.

The detailed optical data of the 7th embodiment are shown in Table 13

and the aspheric surface data are shown in Table 14 below.

TABLE 13
Embodiment 7
f=1.57 mm, Fno = 2.05, HFOV = 48.5 deg.
Surface # Curvature Radius | Thickness | Material | Index | Abbe # LZ?]Z?L

0 Object Plano Infinity

1 Ape. Stop Plano -0.052

2 Lens 1 1.142 ASP 0.279 Plastic | 1.544 55.9 2.84
3 4.008 ASP 0.159

4 Lens 2 -4.075 ASP 0.614 Plastic | 1.544 55.9 1.24
5 -0.608 ASP 0.142

6 Lens 3 -0.255 ASP 0.230 Plastic | 1.634 238 -1.37
7 -0.487 ASP 0.030

8 Lens 4 0.636 ASP 0.414 Plastic | 1.535 55.7 2.35
9 0.998 ASP 0.500

10 IR-cut filter Plano 0.175 Glass 1.517 64.2 -
11 Plano 0.141

12 Image Plano -

Note: Reference wavelength is 587.6 nm (d-line).
TABLE 14
Aspheric Coefficients
Surface # 2 3 4 5

k= -5.4318E-01 6.9324E+01 6.0179E+01 -4.8138E-01
Ad = 1.1275E-01 -3.4138E-01 -6.6571E-01 -8.5384E-02
A6 = -1.4350E+00 -2.7321E+00 4.9846E-01 -6.6518E-01
A8 = 6.0529E+00 2.0740E+01 -4.5807E+00 -2.1554E-01
A10 = 4.7148E+01 -7.0776E+01 -1.7027E+02 -7.9977E+00
A12 = -1.4571E+02 -1.4998E+03 1.2130E+03 2.5638E+01
A14 = -3.8164E+03 1.2389E+04 -4.4615E+03 -4.3167E+01
A16 = 1.5882E+04 -2.9058E+04 6.2425E+03 7.2938E+01

Surface # 6 7 8 9

k= -1.1103E+00 -3.0258E+00 -9.3042E-01 -5.1455E+00
Ad = 5.4423E+00 4 5345E-01 -7.7223E-01 7.0200E-01
A6 = -3.5666E+01 -4.9768E+00 9.4468E-01 -1.5850E+00
A8 = 1.3446E+02 1.9752E+01 -1.3669E+00 1.7028E+00
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A10 = -2.5131E+02 -4.2912E+01 1.1409E+00 -1.1082E+00
A12 = -7.3665E+01 5.3544E+01 -5.2307E-01 4.3302E-01

A14 = 1.1117E+03 -3.5702E+01 1.2365E-01 -9.2838E-02
A16 = -1.2600E+03 1.0063E+01 -1.1645E-02 8.3092E-03

In the 7th embodiment, the equation of the aspheric surface profiles of
the aforementioned lens elements is the same as the equation of the 1st
embodiment. Also, the definitions of these parameters shown in the following
table are the same as those stated in the 1st embodiment with corresponding
values for the 7th embodiment, so an explanation in this regard will not be
provided again.

Moreover, these parameters can be calculated from Table 13 and Table

14 as the following values and satisfy the following conditions:

7th Embodiment
f [mm] 1.57 f2/f3 -0.91
Fno 2.05 [f/f4] 0.67
HFOV [deg.] 48.5 i3 -1.15
V1 55.9 Td [mm] 1.868
CT2/(CT1+CT3+CT4) 0.67 2CT/Td 0.82
(R3+R4)/(R3-R4) 1.35 Td/tan(HFOV) [mm] 1.65
f/f1 0.55 FOV [deg.] 97.0

8th Embodiment
Fig. 8A is a schematic view of an imaging device according to the 8th
embodiment of the present disclosure. Fig. 8B shows, in order from left to right,
spherical aberration curves, astigmatic field curves and a distortion curve of the
imaging device according to the 8th embodiment.
In Fig. 8A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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870. The image capturing lens system includes, in order from an object side to
an image side, a first lens element 810, an aperture stop 800, a second lens
element 820, a third lens element 830, a fourth lens element 840, an IR-cut filter
850 and an image plane 860, wherein the image capturing lens system has a
total of four lens elements (810-840) with refractive power.

The first lens element 810 with positive refractive power has a convex
object-side surface 811 in a paraxial region thereof and a concave image-side
surface 812 in a paraxial region thereof, which are both aspheric, and the first
lens element 810 is made of plastic material.

The second lens element 820 with positive refractive power has a
concave object-side surface 821 in a paraxial region thereof and a convex
image-side surface 822 in a paraxial region thereof, which are both aspheric,
and the second lens element 820 is made of plastic material.

The third lens element 830 with negative refractive power has a concave
object-side surface 831 in a paraxial region thereof and a convex image-side
surface 832 in a paraxial region thereof, which are both aspheric, and the third
lens element 830 is made of plastic material.

The fourth lens element 840 with positive refractive power has a convex
object-side surface 841 in a paraxial region thereof and a concave image-side
surface 842 in a paraxial region thereof, which are both aspheric, and the fourth
lens element 840 is made of plastic material. Furthermore, the image-side
surface 842 of the fourth lens element 840 has at least one convex shape in an
off-axis region thereof.

The IR-cut filter 850 is made of glass and located between the fourth

lens element 840 and the image plane 860, and will not affect the focal length of
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the image capturing lens system. The image sensor 870 is disposed on the

image plane 860 of the image capturing lens system.

The detailed optical data of the 8th embodiment are shown in Table 15

and the aspheric surface data are shown in Table 16 below.

TABLE 15

Embodiment 8

f=1.68 mm, Fno = 2.10, HFOV = 46.0 deg.

Surface # Curvature Radius | Thickness | Material | Index | Abbe # LZ?]Z?L

0 Object Plano Infinity

1 Lens 1 1.787 ASP 0.278 Plastic | 1.544 55.9 3.81
2 12.133 | ASP 0.022

3 Ape. Stop Plano 0.145

4 Lens 2 -3.839 ASP 0.668 Plastic | 1.544 55.9 1.38

5 -0.668 ASP 0.194

6 Lens 3 -0.273 ASP 0.230 Plastic | 1.639 235 -1.18

7 -0.569 ASP 0.030

8 Lens 4 0.784 ASP 0.496 Plastic | 1.530 55.8 1.65

9 5.992 ASP 0.400

10 IR-cut filter Plano 0.175 Glass 1.517 64.2 -
11 Plano 0.472

12 Image Plano -

Note: Reference wavelength is 587.6 nm (d-line).
TABLE 16
Aspheric Coefficients
Surface # 1 2 4 5

k= -1.3232E+00 5.3151E+01 5.1693E+01 -5.9308E-01
Ad = 1.6281E-02 -1.2122E-02 -2.5602E-01 -1.1508E-01
A6 = 1.5823E-01 -1.1940E+00 -1.0332E+00 -6.8787E-01
A8 = 5.9941E-01 1.2093E+01 1.0464E+01 -9.7964E-02
A10 = -1.3812E+01 -2.0003E+01 -1.9940E+02 -6.2734E+00
A12 = 4.5317E+01 -1.4998E+03 1.2130E+03 2.8529E+01
A14 = -4.4460E+01 1.2389E+04 -4.4615E+03 -4.4589E+01
A16 = -4.7734E+01 -2.9058E+04 6.2425E+03 2.7908E+01

Surface # 6 7 8 9

k= -1.0578E+00 -3.0032E+00 -8.6121E-01 5.6610E+00
Ad = 4.0391E+00 9.4553E-02 -6.6716E-01 7.7788E-01
A6 = -2.6571E+01 -4.4170E+00 1.1395E+00 -1.2944E+00
A8 = 1.2417E+02 1.9085E+01 -1.7698E+00 1.0967E+00
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A10 = -3.9394E+02 -4.1568E+01 1.6239E+00 -5.7605E-01
A12 = 8.2748E+02 5.5376E+01 -8.6944E-01 1.8609E-01
A14 = -9.7331E+02 -4.1902E+01 2.5418E-01 -3.3617E-02
A16 = 4.7213E+02 1.3653E+01 -3.1838E-02 2.5144E-03

In the 8th embodiment, the equation of the aspheric surface profiles of
the aforementioned lens elements is the same as the equation of the 1st
embodiment. Also, the definitions of these parameters shown in the following
table are the same as those stated in the 1st embodiment with corresponding
values for the 8th embodiment, so an explanation in this regard will not be
provided again.

Moreover, these parameters can be calculated from Table 15 and Table

16 as the following values and satisfy the following conditions:

8th Embodiment

f [mm] 1.68 f2/f3 -1.17

Fno 2.10 [f/f4] 1.02

HFOV [deg.] 46.0 i3 -1.42
V1 55.9 Td [mm] 2.063
CT2/(CT1+CT3+CT4) 0.67 2CT/Td 0.81
(R3+R4)/(R3-R4) 1.42 Td/tan(HFOV) [mm] 1.99
f/f1 0.44 FOV [deg.] 92.0

9th Embodiment
Fig. 9A is a schematic view of an imaging device according to the 9th
embodiment of the present disclosure. Fig. 9B shows, in order from left to right,
spherical aberration curves, astigmatic field curves and a distortion curve of the
imaging device according to the 9th embodiment.
In Fig. 9A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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970. The image capturing lens system includes, in order from an object side to
an image side, a first lens element 910, an aperture stop 900, a second lens
element 920, a third lens element 930, a fourth lens element 940, an IR-cut filter
950 and an image plane 960, wherein the image capturing lens system has a
total of four lens elements (910-940) with refractive power.

The first lens element 910 with positive refractive power has a convex
object-side surface 911 in a paraxial region thereof and a convex image-side
surface 912 in a paraxial region thereof, which are both aspheric, and the first
lens element 910 is made of plastic material.

The second lens element 920 with positive refractive power has a convex
object-side surface 921 in a paraxial region thereof and a convex image-side
surface 922 in a paraxial region thereof, which are both aspheric, and the
second lens element 920 is made of plastic material.

The third lens element 930 with negative refractive power has a concave
object-side surface 931 in a paraxial region thereof and a convex image-side
surface 932 in a paraxial region thereof, which are both aspheric, and the third
lens element 930 is made of plastic material.

The fourth lens element 940 with positive refractive power has a convex
object-side surface 941 in a paraxial region thereof and a concave image-side
surface 942 in a paraxial region thereof, which are both aspheric, and the fourth
lens element 940 is made of plastic material. Furthermore, the image-side
surface 942 of the fourth lens element 940 has at least one convex shape in an
off-axis region thereof.

The IR-cut filter 950 is made of glass and located between the fourth

lens element 940 and the image plane 960, and will not affect the focal length of
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the image capturing lens system. The image sensor 970 is disposed on the

image plane 960 of the image capturing lens system.

The detailed optical data of the 9th embodiment are shown in Table 17

and the aspheric surface data are shown in Table 18 below.

TABLE 17
Embodiment 9
f=0.92 mm, Fno = 2.45, HFOV =43.9 deg.
Surface # Curvature Radius | Thickness | Material | Index | Abbe # LZ?]Z?L

0 Object Plano Infinity

1 Lens 1 100.000| ASP 0.205 Plastic | 1.633 234 13.12
2 -9.046 ASP 0.017

3 Ape. Stop Plano 0.024

4 Lens 2 1.695 ASP 0.475 Plastic | 1.544 55.9 0.54
5 -0.319 ASP 0.100

6 Lens 3 -0.148 ASP 0.160 Plastic | 1.634 238 -0.65
7 -0.329 ASP 0.030

8 Lens 4 0.595 ASP 0.239 Plastic | 1.530 55.8 1.28
9 4109 ASP 0.300

10 IR-cut filter Plano 0.145 Glass 1.517 64.2 -
11 Plano 0.151

12 Image Plano -

Note: Reference wavelength is 587.6 nm (d-line).
TABLE 18
Aspheric Coefficients
Surface # 1 2 4 5

k= -9.0000E+01 9.0000E+01 3.3243E+01 -6.6437E-01
A4 = 2.5656E-01 2.4894E+00 -1.9077E+00 -1.5093E+00
A6 = -1.0613E+00 -9.5530E+01 -1.3506E+01 4.3096E+00
A8 = 1.6769E+02 3.0126E+03 1.0928E+01 1.6065E+02
A10 = -3.7307E+03 -2.3016E+04 -4.4021E+04 -2.9203E+03
A12 = 3.9786E+04 -1.5960E+06 1.2908E+06 2.9181E+04
A14 = -2.1485E+05 4.6819E+07 -1.6860E+07 -1.5683E+05
A16 = 4.5990E+05 -3.8994E+08 8.3772E+07 3.0696E+05

Surface # 6 7 8 9

k= -1.0921E+00 -2.4247E+00 -6.0015E-01 3.3921E+01
Ad = 8.8579E+00 -1.7457E+00 -1.8642E+00 3.4965E+00
A6 = -9.7201E+00 2.7059E+01 4.2816E+00 -1.7965E+01
A8 = -4.6210E+02 -1.6609E+02 -3.6842E+01 3.3243E+01
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A10 = 1.0079E+04 1.0699E+03 9.4802E+01 -3.1178E+01
A12 = -8.5169E+04 -4.7330E+03 -1.9140E+02 1.8452E+01
A14 = 3.3855E+05 1.0605E+04 3.6755E+02 -3.7397E+01
A16 = -5.2300E+05 -7.7191E+03 -9.3365E+02 3.7762E+01

In the 9th embodiment, the equation of the aspheric surface profiles of
the aforementioned lens elements is the same as the equation of the 1st
embodiment. Also, the definitions of these parameters shown in the following
table are the same as those stated in the 1st embodiment with corresponding
values for the 9th embodiment, so an explanation in this regard will not be
provided again.

Moreover, these parameters can be calculated from Table 17 and Table

18 as the following values and satisfy the following conditions:

9th Embodiment

f [mm] 0.92 f2/£3 -0.83
Fno 2.45 If/£4| 0.72

HFOV [deg.] 439 /3 1.42

V1 234 Td [mm] 1.250
CT2/(CT1+CT3+CT4) 0.79 SCT/Td 0.86
(R3+R4)/(R3-R4) 0.68 Td/tan(HFOV) [mm] 1.30
/1 0.07 FOV [deg.] 87.8

10th Embodiment
Fig. 10A is a schematic view of an imaging device according to the 10th
embodiment of the present disclosure. Fig. 10B shows, in order from left to
right, spherical aberration curves, astigmatic field curves and a distortion curve
of the imaging device according to the 10th embodiment.
In Fig. 10A, the imaging device includes the image capturing lens system

(not otherwise herein labeled) of the present disclosure and an image sensor
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1070. The image capturing lens system includes, in order from an object side
to an image side, an aperture stop 1000, a first lens element 1010, a second
lens element 1020, a third lens element 1030, a fourth lens element 1040, an
IR-cut filter 1050 and an image plane 1060, wherein the image capturing lens
system has a total of four lens elements (1010-1040) with refractive power.

The first lens element 1010 with positive refractive power has a convex
object-side surface 1011 in a paraxial region thereof and a concave image-side
surface 1012 in a paraxial region thereof, which are both aspheric, and the first
lens element 1010 is made of plastic material.

The second lens element 1020 with positive refractive power has a
concave object-side surface 1021 in a paraxial region thereof and a convex
image-side surface 1022 in a paraxial region thereof, which are both aspheric,
and the second lens element 1020 is made of plastic material.

The third lens element 1030 with negative refractive power has a
concave object-side surface 1031 in a paraxial region thereof and a convex
image-side surface 1032 in a paraxial region thereof, which are both aspheric,
and the third lens element 1030 is made of plastic material.

The fourth lens element 1040 with positive refractive power has a convex
object-side surface 1041 in a paraxial region thereof and a concave image-side
surface 1042 in a paraxial region thereof, which are both aspheric, and the
fourth lens element 1040 is made of plastic material. Furthermore, the
image-side surface 1042 of the fourth lens element 1040 has at least one
convex shape in an off-axis region thereof.

The IR-cut filter 1050 is made of glass and located between the fourth

lens element 1040 and the image plane 1060, and will not affect the focal length
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of the image capturing lens system. The image sensor 1070 is disposed on

the image plane 1060 of the image capturing lens system.

The detailed optical data of the 10th embodiment are shown in Table 19

and the aspheric surface data are shown in Table 20 below.

TABLE 19
Embodiment 10
f=1.80 mm, Fno = 2.12, HFOV = 47.2 deg.
Surface # Curvature Radius | Thickness | Material | Index | Abbe # LZ?]Z?L

0 Object Plano Infinity

1 Ape. Stop Plano -0.060

2 Lens 1 1.246 ASP 0.289 Plastic | 1.544 55.9 2.97
3 5.018 ASP 0.191

4 Lens 2 -3.749 ASP 0.593 Plastic | 1.544 55.9 1.57

5 -0.733 ASP 0.156

6 Lens 3 -0.288 ASP 0.248 Plastic | 1.634 23.8 -1.33

7 -0.584 ASP 0.030

8 Lens 4 0.704 ASP 0.601 Plastic | 1.535 55.7 2.05
9 1.382 ASP 0.500

10 IR-cut filter Plano 0.210 Glass 1.517 64.2 -
11 Plano 0.198

12 Image Plano -

Note: Reference wavelength is 587.6 nm (d-line).
The effective radius of Surface 9 is 1.676 mm.
TABLE 20
Aspheric Coefficients
Surface # 2 3 4 5

k= -5.0585E-01 9.0000E+01 3.6143E+01 -3.9805E-01
Ad = 8.6099E-02 -2.2970E-01 -4.8540E-01 -1.5034E-01
A6 = -9.1382E-01 -1.8900E+00 2.7508E-01 -5.1276E-01
A8 = 1.9706E+00 1.1233E+01 -2.0152E+00 -1.5742E-01
A10 = 1.9492E+01 -3.0654E+01 -6.3534E+01 -3.0117E+00
Al12 = -3.5519E+01 -4 4967E+02 3.6120E+02 7.3424E+00
Al14 = -8.0910E+02 2.9681E+03 -1.0702E+03 -1.0241E+01
A16 = 2.4600E+03 -5.5960E+03 1.2022E+03 1.7746E+01

Surface # 6 7 8 9
= -1.1070E+00 -2.9894E+00 -9.3316E-01 -5.2865E+00
A3 = -1.4739E-01 5.0831E-01
Ad = 4.3809E+00 4,3352E-01 -3.5412E+00 2.6512E+00
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A5 = 2.4672E-02 1.3099E-01
A6 = -2.6437E+01 -3.7903E+00 1.0303E+01 -3.1255E+01
A7 = 3.7082E-02 2.0652E-01
A8 = 9.1296E+01 1.0965E+01 -3.1616E+01 1.1148E+02
A9 = -2.2687E-03 -9.0797E-01
A10 = -1.5853E+02 -1.4675E+01 6.3626E+01 -2.2327E+02
A11= -2.3794E-03 3.6058E-01
A12 = 8.3141E+00 7.7310E+00 -7.5604E+01 2.6201E+02
A13 = 8.0966E-03 1.7201E-01
A14 = 3.8963E+02 1.2159E+00 4.7652E+01 -1.7041E+02
A15 = -5.5857E-02 1.0396E-01
A16 = -3.9976E+02 -1.8447E+00 -1.2153E+01 4.7523E+01

In the 10th embodiment, the equation of the aspheric surface profiles of

embodiment.

provided again.

the aforementioned lens elements is the same as the equation of the 1st
Also, the definitions of these parameters shown in the following
table are the same as those stated in the 1st embodiment with corresponding

values for the 10th embodiment, so an explanation in this regard will not be

Moreover, these parameters can be calculated from Table 19 and Table

20 as the following values and satisfy the following conditions:

10th Embodiment
f[mm] 1.80 f2/£3 -1.18
Fno 2.12 |f/£4] 0.88
HFOV [deg ] 472 f/f3 -1.35
V1 55.9 Td [mm] 2.108
CT2/(CT1+CT3+CT4) 0.52 ¥CT/Td 0.82
(R3+R4)/(R3-R4) 1.49 Td/tan(HFOV) [mm] 1.95
ff1 0.61 FOV [deg.] 94 4
The foregoing description, for purpose of explanation, has been

described with reference to specific embodiments.
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TABLES 1-20 show different data of the different embodiments; however, the
data of the different embodiments are obtained from experiments. The
embodiments were chosen and described in order to best explain the principles
of the disclosure and its practical applications, to thereby enable others skilled
in the art to best utilize the disclosure and various embodiments with various
modifications as are suited to the particular use contemplated. The
embodiments depicted above and the appended drawings are exemplary and
are not intended to be exhaustive or to limit the scope of the present disclosure
to the precise forms disclosed. Many modifications and variations are possible

in view of the above teachings.
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CLAIMS
WHAT IS CLAIMED IS:

1. An image capturing lens system comprising, in order from an object
side to an image side:

a first lens element having refractive power;

a second lens element with positive refractive power having a convex
image-side surface in a paraxial region thereof;

a third lens element with negative refractive power having a concave
object-side surface in a paraxial region thereof and a convex image-side
surface in a paraxial region thereof; and

a fourth lens element with refractive power having a concave image-side
surface in a paraxial region thereof, wherein both of an object-side surface and
the image-side surface of the fourth lens element are aspheric, and the
image-side surface of the fourth lens element has at least one convex shape in
an off-axis region thereof;

wherein the image capturing lens system has a total of four lens
elements with refractive power, an axial distance between an object-side
surface of the first lens element and the image-side surface of the fourth lens
element is Td, half of a maximal field of view of the image capturing lens system
is HFOV, a focal length of the image capturing lens system is f, a focal length of
the fourth lens element is f4, a focal length of the second lens element is f2, a
focal length of the third lens element is f3, and the following conditions are
satisfied:

0.5mm <Td <3.2mm;

1.0 mm < Td/tan(HFOV) < 3.75 mm;
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[f/f4] < 1.20; and

f2/f3 < -0.65.

2. The image capturing lens system of claim 1, wherein the fourth lens

element has the object-side surface being convex in a paraxial region thereof.

3. The image capturing lens system of claim 2, wherein the focal length
of the image capturing lens system is f, a focal length of the first lens element is
f1, and the following condition is satisfied:

-0.25 <f/f1 <0.75.

4. The image capturing lens system of claim 2, wherein the axial
distance between the object-side surface of the first lens element and the
image-side surface of the fourth lens element is Td, and the following condition
is satisfied:

0.8 mMm<Td < 2.5 mm.

5. The image capturing lens system of claim 2, wherein an f-number of
the image capturing lens system is Fno, and the following condition is satisfied:

1.40 < Fno =2.25.

6. The image capturing lens system of claim 2, wherein a curvature
radius of the object-side surface of the second lens element is R3, a curvature
radius of the image-side surface of the second lens element is R4, and the

following condition is satisfied:
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0.5 < (R3+R4)/(R3-R4) < 2.5,

7. The image capturing lens system of claim 2, wherein the focal length
of the image capturing lens system is f, and the following condition is satisfied:

0.5mm < f<2.0mm.

8. The image capturing lens system of claim 1, wherein the first lens

element has a convex object-side surface in a paraxial region thereof.

9. The image capturing lens system of claim 8, wherein the axial
distance between the object-side surface of the first lens element and the
image-side surface of the fourth lens element is Td, half of the maximal field of
view of the image capturing lens system is HFOV, and the following condition is
satisfied:

1.2 mm < Td/tan(HFOV) < 2.75 mm.

10. The image capturing lens system of claim 8, wherein a sum of the
central thicknesses of the first lens element, the second lens element, the third
lens element, and the fourth lens element is >CT, the axial distance between
the object-side surface of the first lens element and the image-side surface of
the fourth lens element is Td, and the following condition is satisfied:

0.80 < 2CT/Td < 0.95.

11. The image capturing lens system of claim 8, wherein an Abbe

number of the first lens element is V1, and the following condition is satisfied:
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45 < V1.

12. The image capturing lens system of claim 8, wherein a central
thickness of the second lens element is CT2, a central thickness of the first lens
element is CT1, a central thickness of the third lens element is CT3, a central
thickness of the fourth lens element is CT4, and the following condition is
satisfied:

0.65 < CT2/(CT1+CT3+CT4) < 2.0.

13. Animaging device, comprising:
the image capturing lens system of claim 1; and

an image sensor.

14. A mobile terminal, comprising:

the imaging device of claim 13.

15. An image capturing lens system comprising, in order from an object
side to an image side:

a first lens element having refractive power;

a second lens element with positive refractive power having a convex
image-side surface in a paraxial region thereof;

a third lens element with negative refractive power having a concave
object-side surface in a paraxial region thereof and a convex image-side

surface in a paraxial region thereof; and
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a fourth lens element with refractive power having a concave image-side
surface in a paraxial region thereof, wherein both of an object-side surface and
the image-side surface of the fourth lens element are aspheric, and the
image-side surface of the fourth lens element has at least one convex shape in
an off-axis region thereof;

wherein the image capturing lens system has a total of four lens
elements with refractive power, an axial distance between an object-side
surface of the first lens element and the image-side surface of the fourth lens
element is Td, half of a maximal field of view of the image capturing lens system
is HFOV, a focal length of the image capturing lens system is f, a focal length of
the fourth lens element is f4, a focal length of the third lens element is 3, and
the following conditions are satisfied:

0.5mm <Td <3.2mm;

1.0 mm < Td/tan(HFOV) < 3.75 mm;

[f/f4] < 1.20; and

-2.0 < f/f3 <-0.95.

16. The image capturing lens system of claim 15, wherein an Abbe
number of the first lens element is V1, and the following condition is satisfied:

45 < V1.

17. The image capturing lens system of claim 15, wherein the focal
length of the image capturing lens system is f, a focal length of the first lens
element is f1, and the following condition is satisfied:

-0.25 <f/f1 <0.75.
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18. The image capturing lens system of claim 15, wherein a maximal
field of view of the image capturing lens system is FOV, and the following
condition is satisfied:

80 degrees < FOV < 110 degrees.

19. The image capturing lens system of claim 15, wherein the axial
distance between the object-side surface of the first lens element and the
image-side surface of the fourth lens element is Td, and the following condition
is satisfied:

0.8 mMm<Td < 2.5 mm.

20. The image capturing lens system of claim 15, wherein a focal
length of the second lens element is f2, the focal length of the third lens element
is f3, and the following condition is satisfied:

f2/f3 < -0.75.

21. An image capturing lens system comprising, in order from an object
side to an image side:

a first lens element having refractive power;

a second lens element with positive refractive power having a convex
image-side surface in a paraxial region thereof;

a third lens element with negative refractive power having a concave
object-side surface in a paraxial region thereof and a convex image-side

surface in a paraxial region thereof; and
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a fourth lens element with refractive power having a concave image-side
surface in a paraxial region thereof, wherein both of an object-side surface and
the image-side surface of the fourth lens element are aspheric, and the
image-side surface of the fourth lens element has at least one convex shape in
an off-axis region thereof;

wherein the image capturing lens system has a total of four lens
elements with refractive power, an axial distance between the object-side
surface of the first lens element and the image-side surface of the fourth lens
element is Td, half of a maximal field of view of the image capturing lens system
is HFOV, a focal length of the image capturing lens system is f, a focal length of
the fourth lens element is f4, an f-number of the image capturing lens system is
Fno, and the following conditions are satisfied:

0.5mm <Td <3.2mm;

1.0 mm < Td/tan(HFOV) < 3.75 mm;

[f/f4] < 1.20; and

1.40 < Fno = 2.25.

22. The image capturing lens system of claim 21, wherein a focal
length of the second lens element is f2, a focal length of the third lens element
is f3, and the following condition is satisfied:

f2/f3 < -0.65.

23. The image capturing lens system of claim 21, wherein an Abbe
number of the first lens element is V1, and the following condition is satisfied:

45 < V1.

54 HP, Ex. 1002
Page 62



Attorney Docket No. 14970-94702

24. The image capturing lens system of claim 21, wherein the first lens
element has positive refractive power, the focal length of the image capturing
lens system is f, a focal length of the first lens element is f1, and the following
condition is satisfied:

0.25 <f/f1 <0.75.

25. The image capturing lens system of claim 21, wherein a maximal
field of view of the image capturing lens system is FOV, and the following
condition is satisfied:

80 degrees < FOV < 110 degrees.

26. The image capturing lens system of claim 21, wherein a central
thickness of the second lens element is CT2, a central thickness of the first lens
element is CT1, a central thickness of the third lens element is CT3, a central
thickness of the fourth lens element is CT4, and the following condition is
satisfied:

0.65 < CT2/(CT1+CT3+CT4) < 2.0.
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ABSTRACT OF THE DISCLOSURE

An image capturing lens system includes, in order from an object side to
an image side, a first lens element, a second lens element, a third lens element
and a fourth lens element. The first lens element has refractive power. The
second lens element with positive refractive power has a convex image-side
surface in a paraxial region thereof. The third lens element with negative
refractive power has a concave object-side surface in a paraxial region thereof
and a convex image-side surface in a paraxial region thereof. The fourth lens
element with refractive power has a concave image-side surface in a paraxial
region thereof, wherein both of an object-side surface and the image-side
surface thereof are aspheric, and the image-side surface thereof has at least
one convex shape in an off-axis region thereof. The image capturing lens

system has a total of four lens elements with refractive power.
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Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450
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NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
14/105,811 12/13/2013 2872 2080 14970-94702 26 3
CONFIRMATION NO. 5836
24728 FILING RECEIPT
MORRIS MANNING MARTIN LLP
3343 PEACHTREE ROAD, NE RO TR
000000065866426

1600 ATLANTA FINANCIAL CENTER
ATLANTA, GA 30326

Date Mailed: 01/08/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

WEI-YU CHEN, Taichung, TAIWAN;
Applicant(s)

LARGAN PRECISION CO., LTD., Taichung, TAIWAN
Assignment For Published Patent Application

LARGAN PRECISION CO., LTD., Taichung, TAIWAN

Power of Attorney: The patent practitioners associated with Customer Number 24728

Domestic Applications for which benefit is claimed - None.
A proper domestic benefit claim must be provided in an Application Data Sheet in order to constitute a claim for
domestic benefit. See 37 CFR 1.76 and 1.78.

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)
TAIWAN 102139029 10/29/2013

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 01/02/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/105,811

Projected Publication Date: 04/30/2015

Non-Publication Request: No

Early Publication Request: No
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Title

IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL
Preliminary Class

359
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto oV
APPLICATION NUMBER I FILING OR 371(C) DATE I FIRST NAMED APPLICANT I ATTY. DOCKET NO./TITLE |
14/105,811 12/13/2013 WEL-YU CHEN 14970-94702
CONFIRMATION NO. 5836
24728 POA ACCEPTANCE LETTER
MORRIS MANNING MARTIN LLP
3343 PEACHTREE ROAD, NE IR A AR
1600 ATLANTA FINANCIAL CENTER 000000065866449

ATLANTA, GA 30326

Date Mailed: 01/08/2014

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 12/13/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/hnguyen/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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)

(3]

This invention provides an image capturing lens system
comprising from object-side to image-side: a first lens element with
refractive power; a positive second lens element having a convex

5 - image-side surface in a paraxial region; a negative third lens element
having a concave object-side surface in a paraxial region and a convex
image-side surface in a paraxial region; and a fourth lens element
with refractive power having a concave image-side surface in a
paraxial region, both of the object-side and image-side surfaces being

10 aspheric, and the image-side surface has at least a convex shape at an
off-axis region thereof. When particular relations are satisfied with
the aforesaid structure configuration, wide field of view can be
obtained, the total track length can be favorably reduced and the
resolution for peripheral image and illumination can be improved.
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10 ZENESYAEEAMETANT  RERETEMES
ME: BRGAERBHESEES—0NE  BPREEL%KIE
2hU = (Astigmatism) » W HHIEEHEHEE - E

ZE -SRI EEZ SN ESGAER S ENIERA
Td EEERENAGEHABE THME : 0.5 mm < Td < 3.2

15 mm B BRARERRKEN/NEL  BEN - BRETIIMGRS
0.8 mm<Td<2.5mm- '

ZE - BRVAEERENESRAEN M LOERS
Td ZEERNAKERETRARAN— %5 HFOV  ¥&&
BN ALKESRARBZTFIMER : 1.0 mm < Td / tan(HFOV) <

20 375 mmBF > HPNERTERNAKESARBESEAEAR
RN B %2 TR %X 1.2 mm < Td/ tan(HFOV)
<2.75 mm -

UEGRNAKERENWEES - IS NBEENEER
f4> ERBRIENLAGEBEERITIMEGN : If/ 4 < 1.2085 »

25 FFEAENIBTEBRGETE  SARGBEAGOABREY
BAE R SR TEHY /N RUAE -

SE_ESNEEA R UBSEENEEA D SBHER
MAEARBHEFE THGR: 2/3<-0650 RE_EHEM
SEZESNERNRERSTE » TTHBNRZE E NS

S
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@ EwRE: St BRTHMGR  £2/6<-0.75 -
REGRNAKERENEES > UE=BSENKER
3 EPRBMAKBBERD TG : -2.0 <f/£3 <-0.95
B ZE=SESOFEAORRESSE YA TFHREELRSK
S HESMBSEGE ENTELA4BEEENRBILE - |
REGRNARBSENNEES Fro» EREENAKE
HEATBR TSR 1.40 < Fno < 2258 - HHRBA 24K
BiBEE -
REGRENAEERENEER O RS —EHNEEA 1 -
10 EPGENAREHERZ TSGR -0.25<£/f1<0.75 85 »
ZBE-BHEOBRIQLKEE  BENEEER ; SEN - B
THIREHR : 0.25<f/f1 <0.75 -
ZE_ERYAENEEERE R X5 A G AEN
EYETHR R4 EFBBNAHKBEHREME TIRGHN : 0.5 <
15 (R3+R4)/ (R3-R4) <2.5 8% - HEIRMBEENEE -
BEBRENAGERENEER O SR ERNAKEREN
RTFIHR : 0.5mm < £<2.0 mmbE - HHNIZEEE KB
HWRRE - -
| ME—EH REZES UFESEHE REISWESRE
20 WMEZEENESANT RE—ESVNEERENESERA
EHtH EERS Td 2GRN ASKSESENE FTHMG
H 080 <3CT/Td<0958  HRMNZLGIANAKBEHEAN
LR BE - PR BLELE - | ‘
RE—BHRNERGEA VL EEERNAGEBENET
25 FURAMAIN c 45 < VIE » THNEELGEEE -
RECESRAMENEES CT2 BE—-BEN X Ly
BEERCT ZE=BEN XM ENEES CT3 » RBMEHR
e LR CT4 SR GIENMAKBHEAN T TGRS
0.65<CT2/ (CTI+CT3+CT4) <208 » S BB EERESIHE »

6
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EMREHONERELE - N )

MEERNAGESRENGAEAR FOV EZ B M AL
EFREMEE TFIRA - 80 < FOV < 110 8 - RN IS
RIIRIB A

5 ARANERIENAGERED  BEOMETAEIBERE
B EEEAOMEREE TSNS RRNAKEREARE
FHEBENEHE  EESHELREE  WoUERBEEER
Ao S TTREELREFEREASP)  JEREITUS HE
REEUSATHR  BERSHEHBE - HLUNRGE &

10 WHRESCEANHE  ARTUAHBEESENZEIENEALK
EHRENERE - |

EESENEGRIENAGAESHET > TTELRE—%E - OR
’{.‘{j’ﬁ&ﬂ(Aperture Stop) - & )% ¢ B (Glare Stop)sk 18 15 Y B (Field
Stop)% - '

15 ERFEERIENLAEESED  LBERBETLNERPE -
HPpiBXAESHAEREREBYEAS —BER - PEEL
RANBERENFE—ESHEREGEN  NEXEIEE&RNA
&t 3 $81 4H 69 4 59 B (Exit Pupi) B pR (¢ A S R SR » 28
# 3 0> (Telecentric)3 R » S[HYHINE FEE T4 CCD = CMOS

20 BUREEONE PEAXBEINEDRBEAZENGER G828
RONZ2AESHEEERABHEES -

ASAE RN ALESEAY  BUEABIF HOESET
B EEEREAANTEAERRAERNEMER  MRTZES
REREAHMELNT  EESEREGLAVEERREZME
25 BN IRTZASEERNANXBERVE -
ASHNEGENAGESHFIREREARSENX
BLYP R EERREEITARFRESENKRTSHE
FEFRR 3D(Z )M S - B a  THEE &M FIRET
FRARBESTTHERDP - |
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o FRPERG-ARNGEE KOS L BRRNASL
EHENRETBATYE  EPREFEATHREARDY
BRONASABEHENRET RENGEETELD RN
GERENRERS AN GEARANAREE > LEAD

s BEGHIEBE ATEIRERENE - R ZINEET
B] i — 5 B & $5 5 (Barrel Member) - % #& 4 2 (Holder Member)&,
HS - |

HEBE+— ABH B+—BEH -B+—CH ZMEEE
O MM T HEE - H T EFRRN SR FHA110) -

10 PAZBHE(1120) - RET TR H(1130) - BT L BEE R T
MHRAARHA I NGLEBNTIEERAAT  LHFRUEZHS
MigHBEARE - Sl ZTHEETE—SEARME
JT(Control Unit) %T%E(Dlsplay) HEFETT(ROM) - HE#FE
TE(RAM)SREL4H & -

15 ASEHNNEREERE AR NA R ES M GEaNTER
B B B & F7 IS B = T LA s 4B R A -

(BE—FHBI)
AERE—BENPFHSHE— AR S—SHANGEHE

. HHME-BEH- - ERANNGEECANGRNAKES

20 HE-BFEATHEAT0) ZREENAGESETEHMNE A

. BREONESHER  aUEEERKRFES

—EEBIFNNE—EH10) XHERBE - S U
(MD)RENEHE S N ﬁf%{ﬂm(nz)mﬂ;tam@;%m@ =

WHEEHIERHT
25 —RIEEWHNE - EFK(120) - Eﬁgkﬁﬂg K RIE
(2DREXXBHEAOLNEH HEAHO22))NEXHME AT » A
HEAWHEHEAIERT ;
8 .
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—BABFANEZEHN30) RHERBE  HYHE
(BOREABERVE  REAE(32DNEXABEANT - A
HWES SERET : & |

—BEEFNNSIEHE40) KM EAEE  HYHAE

s O(MANRBEABMERNET > HBABEQ2)NEXABRAME » £
MASAERE > BRXGATO2)RBHEERE L —NE

Hb  ZEGRDAGEHESRBEE —HBE000) BN

E—BE(I0EZRE - BHE120)E: BT — T INRIERE L
| 7T #F (IR-cut filter)(150) 8 1> 3% 5 70 i& 45 (140) 88 — 5% {%: & (160)
10 R HHMEAREERREEE -

Hop  ZEBTFEXATHOTINRENZRKLEA60)E -

F-EESEANNBRBOE—FR  EFEREANKBOR
SHR RhHRET EEREENBMAEX - HFOV £3
BRARAEN—E

15
_ ==
(E—EHEED
= Fno=22 OV =467d

=RE # HEREE 128; -5 2E | HE (eRGR| %8
0 #®wEY 2@ SRR
1 F—iBEH 1.666 ASP 0.256 e 1.650 21.4 9.56
2 2.139 ASP 0.031 '
3 KB Em 0.019
4 B|BIRE 5712 ASP 0.671 s 1.544 $5.9 0.82
5 -0.464 ASP 0.130
6 B=iBS -0.228 ASP 0.230 e 1.634 23.8 -1.06
7 -0.480 1 ASP 0.030
8 EUUisS 0.679 ASP 0.483 YARE 1.535 55.7 1.52
9 3.062 ASP 0.300 '
10 [ 4I9MRIBRR EE 0.145 g 1.517 64.2
11 BiR EE 0.204
12 535 i) E

i 2EHEEBD d-line 587.6 nm

9
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® =
SERE IR
RE # 1 2 4 5
k = 1.2237E+00 1.7244E+01 9.0000E+01 -6.9311E-01
Ad= 3.1416E-01 1.1703E+00 -4.1498E-01 <6.9345E-01
A6 = -1.0010E+00 -2.0080E+01 3.6416E+00 1.3202E+00
A8 = 4.5872E+01 5.2569E+02 4.3035E+01 1.0955E+01
AlD= -5.9339E+02 -3.0044E+03 -7.4996E+03 -3.8285E+02
Al2= 4.0961E+03 -1.6432E+05 1.3290E+05 3.0040E+03
Ald= -1.4631E+04 3.1882E+06 -1.1481E+06 -1.0680E+04
Al6= 2.0715E+04 -1.7563E+07 3.7732EH06 1.3826E+04 -
R # 6 7 8 9
k = -9.8477E-01 =3.2669E+00 -6.1619E-01 -1.4636E+01
Ad= 3.5682E+00 -1.8915E+00 -1.2870E+00 1.2883E+00
A6= -3.7958E+00 8.7075E+00 3.1244E+00 -3.7603E+00
. A8= -1.1135E+02 -3.6761 E+01 -9.1933E+00 5.9040E+00
AlQ= 1.5862E+03 L7257E+02 1.7146E+01 -5.8521E+00
Al2= ~8.7685E+03 -4 8146E+02 .1.9850E+01 3.5356E+00
Ald = 2.3054E+04 6. 7728E4+02 1.27525*-Oi -1.1759E+00
. Alé= -2.3557E+04 -3.6747E+02 -3.5165E+00 1.6169E-01 -
EiEVFERE BN T RAETTRAOT
X(Y)=(YY/R)/(I+sqrt(1-(1+k)* (Y/R)?))+ 2. (Ai)*(¥")
. f
Hep
5 X JERE LIEB S YIS  HAUENIERE & L

THE: > U E B9 S 5 5
Y JERRE R AR S E R
R R
k: SETEREK
10 Al B i PEIFRE G -
iGN AGBEANETESR O B I 455 5 4 1 ¢ B
E5 Fno  BRIENAKESH PR ARAN —¥ A HFOV» X
BER : £=1.17 (Z¥) > Fno=2.20 » HFOV = 46.7 () -
ZE-BEONERGHS V1 EHGXS VI=214-

10
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10

15

20

25

BB 0 102139029

ZE_EFR(20N M ENVNEER CT2 ZE—BHAI10)R
‘# ENERER CTI REZEHU30)NK @ LAWEER CT3
ZPOEHOR KB EVEER CT4 HEEHX R © CT2 /
(CT1+CT3+CT4)=0.69 - ’

ZE_ESFYAE2NNHEXER SR - ZE_EHKGAE
(122)Fy IR LK A R4 > HEfH B : (R3+R4)/ (R3-R4) =0.85 -

&%@féﬂy%%iﬁ%%ﬂmﬁﬂéﬁ f» ZE—BHEU10)FIEFE
K fl > HEfaXA - f/fl=0.12-

Eﬁ% ERON20)EEL - ZAB=ZBH(30)NEES 3
HEGR B f2/13=-0.77-

ZEGRNAGESENETER f» R ENES(40)HEE
B 4 HEHKXER - |If/f4/=0.77 -

ZERICNAGRESENEESR - ZEF=ZZFFHU30)NKEIE
B3 ®HE%GXSE  f/3=-1.10-

ZE— ﬁﬁ%fwﬁ(lll)z%%Isﬁfﬁ’@iﬁu&(ln)ﬁ“y‘ciﬂlt
MISEEE & Td - HRE{%A © Td = 1.850(F K) -

ZE—BHE010) - ZE_FEHE(20) - ZE=FEHE(30) k&
FOFREQ4ON I L2 EEMNRESAYCT R E—BHEYHIE
MDEZFUEFSAEAO2)AR L LA9ERS Td - HEHK
B :YCT/Td=0.89- |

ZE—EBESYHENIDZEZEUNESGEAEO42)R @ b

NESRR Td ZAEZERDNAKEREPIEATAN—F5

HFOV » HRBA{%CA : Td/ tan(HFOV) = 1.74(ZZ& ) »
L BN AGBEFEHEANREARA S FOV- Hf% A FOV
= 93.4(f%) -

(ZE=HHESH)
ARHE_EHSIFE2KHE_ AR F_ERFANGEZHER

HZHMBE_BE B_HREVNNERECSEGERDNAKESR

il
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@ HR—BFEATHQCI) ZHRENAGEBATEANA A
EBIFTNNEEEBR WA EGQEKREES
—AERBFNINE—BHEQI0) EHELBE MA@
QINMIEHEHERNEH  RERAEQIDNEXAHEASME B
s WESBIERE |
—AERBHFHNETIBHEQ0) EHELHEE - EYAE
(2R NSRS LT - ﬁ@@ﬁ&ﬂ%ﬁﬁ%ﬁ%&@ B
HWES SHIERE ;
—BAEFNNESIEHEQ0) EHERBE  HUNE
10 DRFEARBEAMNE  REMEQNEXHEESNE - B
HAESBIERE &
—BEEEFNNENESE Q) BN EREBE  EYHE
QANNEHXEERNE > REMNEQIDNEXABELRLUE - &
 WHEEAERE EHGAEQCNBHEAEZE ) —NE
15 Hf ZEgENAKESESRES —%E(200) BRZ
F-BRQIOHEZEZFEHQOM ; SLSF -/ GBEBRE
HITTHQSOBENZ B IUESE(240)8 — R IE E(260)[ » EHE S
B H R EE -
Hb o ZEFEATHQRTORE M KRG EQ60) L -
20 FOEEASHANASHBNREA T RIFRERB0E
POFfSR - Hp @R EEREENEMAEK - HFOV 25
BBRABEEI—E -

nR=
(BEEEsN)
f=1.23 mm, Fno =2.45, HFOV = 45.6 deg,
=i # b 28 =1 :4 L2 ¥ R |eRE| &5
1o WiBY T ®R
] £k 1.728 ASP 0.217 0E 1.640 220 1207.16
2 1.647 ASP 0.041
3 P i | 0.020
12
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4 EBH 2.201 ASP 0.685 i) 1.544 55.9 0.78
S -0.465 ASP 0.138
6 F=iEE 0213 ASP 0.222 HEE | 1634 23.8 -0.90
) 0.479 ASP 0.030 '
8 BUUBH 0.691 ASP 0.430 ]2 1.535 55.7 1.40
9 7.112 ASP 0.300
10 | ETSMRIBER ¥E 0.300 B 1.517 64.2 -
11 b ¥m 0.17
12 15735 i) Fm -
5 8B RE dline 587.6 nm
R
JERE AR
=M # 1 2 4 5
kK = -7.8611E-01 2.2256E+01 4.4287E+01 -6.8249E-01
Ad = 2.7433E-01 3.5449E-01 -1.1581E+00 -5.9944E-01
A6 = -1.5466E+00 -2.9377E+01 8.9406E-01 3.6061E-01
A8 = 4.7455E+01 6.4129E+02 4.1870E+01 1.6896E+01
Al0= -6.0092E+02 -3.8207E+03 -7.3180E+03 -3.8194E+02
Al2= 4.0961E+03 -1.6432E+05 1.3290E+05 3.0043E+03
Ald= -1.4631E+04 3.1882E+06 -1.1481E+06 -1.0680E+04
Al6= 2.071SE+04 -1.7563E+07 3.7732E+06 1.3826E+04
xm| 4 6 7 8 9
k = -1.0107E+00 -3.0532E+00 -7.4231E-0} 2.2155E+01
A4 = 3 8803E+00 -1.7079E+00 -1.1152E+00 1.6267E+00
A6 = -4.2860E+00 8.7245E+00 2.9613E+00 -4,5228E+00
A8 = -1.1314E+02 -3.7291E+01 -9.2058E+00 6.4630E+00
Al0= 1.5859E+03 1.7181E+02 1.7048E+01 -5.8730E+00
Al2= -8.7686E+03 4.8143E+02 -1.9563E+0) 3.4083E+00
Als= 2.3054E+04 6.7878E+02 1.3110E+01 -=1.1920E+00
Al6 = -2.3557E+04 -3.6776E+02 -4.1607E+00 1.9105E-0)

FE_EROFREHG T EANXTOAES —BHHINE
e S BEBGXNSBGORE—BERFIFAMEE 88

5 BAGRANBEGOZRLPARS -

#=A
B _E G
f [mm]} 1.23 £2/f3 -0.87
Fno 245 |f7f4) 0.88
HFOV [deg.] 45.6 73 -1.37
13
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. \"a 220 Td [mm]) 1.783
CT2/(CT1+CT3+CT4) 0.79 ICT/Td 0.87

(R3+R4)/(R3-R4) 065 Tdkan(HFOV) [mm] 175
o 0.00 FOV [deg ] 91.2
(E=F|mHl)

ARG E S Em RSN E S AR S ERAINE SN
FHEHE=BE E-ERONNGEEQ LA NARES
5 HR—BTEATHQGI) ZRERNARESEIEHNL S
BIFNHESER  BWHZERAKFEES
—REBFNINE—BEHQCL) HHBEAYE - RYWEE
GI)FPFE MR AN E - RIEAEGI2)PEXMEAME > B2
WS RIERE |
10 —BAERFHNE-ESEG20) EHEAEE - ZWAE
C2HREABESVE » XEMEG2)RNEXHEANE > 5
HWE S BIERE |
. —RABRRINESSEHEG30) EHEABE  XVAE
G3INREXBEESME > HEMEGIDREXMGERNE > A
15 HWESAERE: B
—AEBFNNSEOBEREG) EHELEE - ZYWAE
CGANRAXWERNE  HEAECORNEXBELSLE » &
MESSERE  BXGUEGCORBHESSE P —NE
Hb  REGRNALKBEESHREE —XE(G00) TR
20 B-BHCGINHEZETEHECN  BESE —LIGEKRIE
HTHECSOERZKEWEHG4I0)H—REEGOE - KME R
WA R AL - |
Hd ZEFEETHEGCIORENZRIEEGE60)L -
BEEBFHENKSHBORAR T LERERBOS
25 LHUR HP#EYE . BEEREENEMY BEK - HFOV £ 5%
ARABAN—¥% -

14
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RN
(B=TEH)
f=1.66 mm, Fno=2.15, HFOV = 46.8 dep.
=@ 4 BB =44 HE | HE |eRkR| KE
(] ®iEY F¥&m SRR
] B—EHR 1.333 ASP 0.286 HEE 1.544 55.9 2.50
2 $9.851 ASP 0.005
3 p ot ] 0.195
4 PR -1.920 ASP 0.409 W 1.544 559 1.60
5 -0.644 ASP 0.156
6 B=iRE -0.263 ASP 0.200 2273 1.650 21.4 -1.49
7 -0.470 ASP 0.030
8 FOES '0.677 ASP 0.363 e 1.535 55.7 233
9 1.206 ASP 0.400
10 | ELSPERaBRR & 0.175 B 1.517 64.2 -
11 B3R i 0.431
12 I5:4¢:47:1] Fi -
g 2E%ER dline 587.6 nm
F1HEREES 0510 mm
=t
JEEGE
=RE # I 2 4 s
k = -2.4704E+00 9.0000E+01 5.8947E+00 -3.7972E-01
Ad= -3.4848E-02 -3.8775E-01 -9.3075E-01 -3.3741E-01
A6= -4.44T1E-01 -2.8417E+00 3.6516E+00 9.2277E-01
A8 = -4.9925E-01 1.8185E+01 -4.0769E+01 -3.9461E+00
Al0= -1.2166E+01 -2.0954E+01 -4.4351E+00 -1.9037E+01
Al2= 3.9114E+01 -1.4998E+03 1.2130E+03 4.9148E+01
Ald= -1.7950E+02 1.2389E+04 -4.4615E+03 1.0076E+02
Al6= 3.3572E+02 -2.9058E+04 6.2425E+03 8.0489E+01
RE # 6 7 8 9
k = -1.1491E+00 -2.3808E+00 -1.7649E+60 -1.0689E+01
Ad= 4.2079E+00 2.1562E-01 -6.9591E-01 9.1971E-01
A6= -2.8310E+01 -4.4239E+00 1.2041E+00 -3.09S8E+00
A8 = 1.2287E+02 1.8790E+0] -2.9023E+00 4.8713E+00
Al0= -3.9035E+02 -4.1840E+01 4.4195E+00 -4.6279E+00
Al2= 8.5064E+02 5.5883E+01 -3.7857E+00 2.6418E+00
Al4= -9.7331E+02 -4.025SE+01 1.6532E+00 -8.3581E-01
Al6= 4.7213E+02 1.4428E+01 -2.8192E-01 1.1204E-01
N
15
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REHBESFREABRFREANR RO E—FEFOE
oo WS FEMGANSBHOFE-—TRFIFRE  £8HE
BE A XA BUEGROR/\PFAFI -

RIN
B=EHH

f [mm] 1.66 £2/63 -1.07.

Fno - 2.15 (£174) } 0.71

" HFOV [deg.) 46.8 TP -111
% . 559 Td [mm} 1.644
CT2/(CT1+CT3+CT4) 0.48 ICT/Td 0.77
(R3+R4)/(R3-R4) 2.01 TdAan(HFOV) [mm] 1.54
11 066 FOV [deg ] 93.6

(ELEREH )
ABAEUEESE SRS A B - 55 U0 6= i 9
FE2HEUBE FEURREANNEEBELASGRNLAKES
HE—BFRTHAT) AR RN AR ES A I ShHIA A
10 BEBHRAVESER > bYHZCAKEES
—RABFNNE—BEHGL0) HHEREE  EWAE
GINPREXBEROE  EEAUE@ IR EABEAVE B
MESBIERT |
—EEBF IS -EEA20) EHELAEE > SYEE
15 (@QDREXBRAONE > HEAE@22)RAELEERNE - B
HWES BIERE
—RARERNNE=ZEFEA30) ENEREE  EWAHE
(A3DPRAXSHERME - HEAEAE)NEAGELSNE - B
HWESAERE: & |
20 —REENNNENER@A40) HHELHBE > EYAE
MDD EXEBEANE  HEAE@ADNEABRANE 0 £
MEEREXRE BHGAEUE2)NEREEREL—0E

16
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Hf ZEGQIENAKEREISRER —XEHA00) BRZ ‘
F—EBH@IOHZFT_EHEU20M . SEEE DB ERE
KT HUSOBERZENES (440 —RKEE@A60)E » HHE A
BEEFEZEEE -

5 HP ZBFEATHFUTORENZKRGE (460) L -

FUERGFANALRHRBAORNAAT  HERDEBEOR
TR RPHMEER - EEREENEMAEXK - HFOV EX
BARABRAN—E - o

T e

R
CGEFHES)
f=1.15mm, Fno=2.22 HFOV = 48.5 deg.
RE # B gE | HE | s |ento| &5
0 ®ixY F@E R |
] E—8% 1.999 ASP 0.200 ok 1.544 55.9 -46.83
2 1.789 ASP 0.021
3 JLER Em 0.037
4 EEH 1.606 ASP 0.471 YAER 1.544 559 0.81
s -0.543 ASP 0.184
6 FE=iEW -0.207 ASP 0.209 bk 1.634 238 122
7 -0.393 ASP 0.030
8 YUt 0.747 ASP 0.319 Bz 1.535 55.7 1.62
9 4.607 ASP 0.300 :
10 | 4LHMRIBER E@| 0.300 824 1.517 642 -
1 BYER ¥\ 0.130
12 [5-d5:ii1] ¥mH -
i 2FERE dline 587.6 nm -
10
x+
FEERERE
RE # 1 2 4 5
k = -2.2996E+01 3.4247E+01 9.8701E+00 -4.2975E-01
Ad = -2.1353E-01 -2.0670E+00 -2.2221E+00 -6.3795E-01
Ab6= -3.6880E+00 -3.6063E+01 -8.708 1E+00 -6.5092E+00
A8 = 5.2789E+01 6.9201E+02 1.4888E+02 4.6114E+01 '
Al0= -6.4083E+02 -4.8238E+03 -8.2602E+03 -4.7532E+02
Al2= 4.0983E+03 -1.6432E+05 1.3290E+05 3.0044E+03
17
¢
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. Al4= -1.463 1 E+04 3.1882E+06 -1.1481E+06 -1.0679E+04
Al6= 2.0715E+04 -1.7563E+07 3.7732E+06 1.3828E+04
R*E # 6 ' 7 8 9

k = -1.0439E+00 -2.0056E+00 -6.4024E-01 -3.3636E+00
Ad= 4.2327E+00 -9.7476E-01 -8.3147E-01 1.09S8E+00
| A6= -3.4551E+00 1.0236E+01 2.1761E+00 -1.7086E+00
A8 = -1.0303E+02 -3.7610E+01 -4.8336E+00 1.3575E+00
Al0= 1.5970E+03 1.6620E+02 5.0397E+00 -2.6285E+00
Al2= -8.9315E+03 -4.9093E+02 -4.1411E+00 4.3863E+00
Al4= 2.3054E+04 6.8046E+02 3.4069E+00 -3.3963E+00
Al6= -2.3558E+04 -3.4010E+02 -1.6576E+00 9.5967E-01

FUHEPIFREOMRSEBANRTORE —HEOILIE
N oo WA SEMGANSBGUEE-ERGIFRE > 5 E
BGRANBERORT — P -

T4—
EIE G
f [mm] 1.15 /13 - -0.66
Fno 2.22 164 _ 0.71
HFOV {deg.] 48.5 713 0.94
Vi1 55.9 Td [mm] 1.471
CT2/(CT1+CT3+CT4) 0.65 TCT/Td 0.82
(R3+R4)/(R3-R4) 0.49 Td/tan(HFOV) {mm] 1.30
ofl -0.02 FOV [deg.] 97.0
5
(ELEHH)

ARPERERIFZSHELABR EREBINGEHR
HEHELBE -FHAERANNGEBERESZEEENAKE
R — BT RATH(S70) KGR ALK EREIERDNA

10 BEFRDNESEBN  AYAUZE€AKFESE

—RAREFHINE-EHGI0) EHAELAKE  HYfla
GINPREXHEROE  HEAEGI2)NEAHERME  BXE
WS RIEKE

—HBIERRNDOE ZFEH(520) - EME’%IEZ?E Eyfl@E

15 (G2)REXMERNE @ HEAEG2)RAXMEAGE * B
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HRES ARG ~ ®
| —HEENAINE=ZEHG30) ENELREE  EywAE
G3IDREXMERVE » REAEG2)NAASBERLE B
ERESRIERE: B |
s —AEERNNEWNEHG0) KM ELEE - AYWAIE
G4NREXMELNE - REAEG2NAXBEAMNE - &
MESAFENRE  BRHGAEGIORBGEEREL—NE
Heb  ZEGRNAKESESRERE —HEBEG00) BR
F—BBEGINAZE _BEGN REaE —4/SERE
10 RTHEGSOBERZBIUAZGI0)E—RIEHEGOE - BEHES
WA T SEE -
Hf  ZEFERATHEGIORBERZREE(S60) L -
BRAERGANNASRBOEtT —Fr HIEREHBO
RT=ZF4R > HPMBER - EEREEAEN BHEK » HFOV
15 EEABRKBERA—F

- #+=
CERERES)
f=224 mm,Fno=2.51 HFOV =44 2 deg.
=R # HEER =44 L% 5= R ek %26
0 ®inY ¥H R
] BER 1.367 ASP 0.300 32 ] 2.144 17.8 -13.68
2 1.110 ASP 0.144
3 HHR TEh -0.015
4 BE® © 3.909 ASP 1.483 3] 1.525 70.3 1.60
5 0.932 ASP 0.325
6 B=ER -0.341 ASP 0.277 ez 1.639 23.5 -1.72
7 -0.651 ASP 0.030
8 FEOES 0.897 ASP 0.606 we 1.565 57.0 2.00
9 3.302 ASP 0.800
10 | £IoMRIBEx Em 0.300 582 1.517 64.2
1 BIR THE 0.342
12 Bi&®E FHE -
g 2%FERA dline 587.6 nm
~ 19
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#+=
FEERE (8

=i # _ 1 2 4. 5

k = 1.1992E+00 1.9195E+00 2.1734E+01 -7.2786E-01

Ad = 5.8324E-02 1.2422E-01 -9.9032E-02 -1.2252E-01

A6 = -1.4402E-01 -5.2189E-01 5.9983E+00 5.2990E-01

A8 = 1.0028E+00 4.2713E+00 -1.1966E+02 -3.0301E+00
Al0= -4.0021E+00 1.8016E+01 1 4083E+03 7.9248E+00
Al2= 8.903SE+(0 4.2193E+02 -9.4428E+03 -1.0795E+01
Al4= -9.8479E+00 2.2697E+03 3.3923E+04 6.3429E+00
Al6= 3.0263E+00 -4.1004E+03 -5.0610E+04 -8.0066E-01
BE # , 6 7 8 9

k = -9.8774E-01 -3.1767E+00 -8.3817E-01 -2.4331E+01
‘Ad = 2.5606E+00 -1.2881E-01 -4.2259E-01 3.5717E-01
A6 = ~7.9740E+00 -6.6170E-01 4.3675E-01 -4.5759E-01
A8 = 1.4853E+01 1.1888E+00 -4.6275E-01 2.9937E-01
Al = -1.1480E+01 -4.2607E-01 3.1380E-01 -1.1921E-01
Al2= -4.4740E+00 -5.1720E-01 -1.2912E-01 2.8364E-02
Al4 = 1.2594E+01 5.0722E-01 2.9275E-02 -3.7104E-03
Al6= -5.4160E+00 -1.2485E-01 -2.8533E-03 2.0238E-04

FPLERGIFREHETEANRROEAE—TROANE

R - B4 SEMGROSRIHOEE —FHAFME > HEE
B % XAV BB RO R+ O P FF -

=+
SLEES

f [mm]) 224 £2/£3 -0.93
Fno 2.51 1764 1.12
HFOV [deg ] 442 o3 -1.30
V1 17.8 Td [mm] 3.150
CT2/(CT1+CT3+CTa4) 1.25 £CT/Td 0.85
(R3+R4)/(R3-R4) 0.61 TdAan(HFOV) [mm] 3.24
ofl -0.16 FOV [deg] - 88.4

(EBAREHER)

ARPARANEREPIF2HES AR SATHOINGEEHE
HEHBEANBE FEAERANNGEECEYRIENAKES
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BR—BTFEATHET) ZREEDAGEHRAIZENLR @
BN NNESER  APRZRAKEES
 —AEBFHNE—BEHEG10) ENEABE  HYAE
GINRERBERNE  REAEGI2)RAXBEANE B
s WESAIERE
—BEEHFANE B 620) M EREE  KYHE
(2R EHRBEANET + HEUEG2DNREXHMERNE B
HWES BIERE |
—BERFTANEZBHG30) KM EREE  EPWAE
10 (G3REXMWMBERME  HEAEG2NREXBERNE - B
HWE S BIERET S & o
—BEBHNNENEF(640) KM BEREE  XWAE
(AN N MR NE  HEAEE2)REXBELSME + &
MESHERET > BHGATEGCIONBHEREEL—OE
15 Hhb  ZEGRRNAGBERESRERE —HEB(600) BN
B BEGINHER S BEG0E: BRSE—IHERERE
SETT A4 (650)F 1 3% B TU K S8 (640) 8 — R B E (660) - HME B
HEAFSEEE - '
Hob o BEFEATHEGIORBENZ KB E(660) L -
20  BAERSANASHBNRTERT  RHERERELD
FHAFR HPHRER EEREENHENBEkK » HFOV
EERRAKBER/O—F -

®+E
(BAHIES)
f=1.27 mm, Fno =2.10, HFOV =44 4 deg.
=i # HhR ¥R BB HE | HE SREE| KRE

o | wEwm F& =R |

1 E—EH 2.393 ASP 0.280 HHEE 1.544 55.9 3.85

2 -16.057 ASP 0.017

3 ¢E ] 0.044

21
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4 EIiES -30.373 ASP 0.755 W 1.544 55.9 0.87
5 -0.468 ASP 0.121
6 B=iE® -0.246 ASP 0.240 YIEE 1.639 23.5 -0.90
7 : -0.594 ASP 0.030
8 BILES 0.639 ASP 0.522 B 1.530 558 1.47
9 2.52} ASP 0.400
10 |4IHMRIBER @\ 0.175 bi-32 1.517 64.2 -
11 BHR i 0.073 '
12 BRI E R i) -
& 2HERR dline 587.6 nm
e AY
JERE R
RME # 1 2 4 5
k = 1.7241E+00 -8.9754E+01 -9.0000E+01 -7.5923E-01
Ad= 2.1410E-01 1.4516E+00 1.5168E-01 -5.4982E-01
A6 = -2.3810E-01 -1.0826E+01 4.8929E+00 2.0791E+00
Ag= 2.3555E+01 1.9495E+02 -3.2116E+01 8.2787E-01
Al0= -2.5034E+02 +5.1780E+02 -2.6801E+03 -1.4893E+02
Al2= 1.4357E+03 -5.7593E+04 4.6579E+04 1.0534E+03
Ald= -4.2381E+03 9.2351E+05 -3.3256E+05 -3.0936E+03
Al6 = 4.9589E+03 -4.2045E+06 9.0327E+05 3.3098E+03
RME # 6 7 8 9
k = -9.9704E-01 -3.7851E+00 -7.3474E-01 -2.0751E+00
Ad= 2.9255E+00 -1.3600E+00 -1.2133E+00 1.8260E+00
A6= -2.4852E+00 $.5927E+00 3.0817E+00 -5.9653E+00
A8 = -5.7718E+01 -1.8755E+01 -1.0034E+01 9.6816E+00
AlQ= 6.7135E+02 7.3016E+01 1.9498E+01 -9.2466E+00
Al2= -3.0733E+03 -1.6937E+02 -2.1549E+01 5.1894E+00
Al4= 6.6780E+03 1.9522E+02 1.2590E+01 -1.5760E+00
Al6= -5.6393E+03 -8.6932E+01 -3.0510E+00 1.9769E-01

EANERAEREH R S RN E RO E — SO

o S EEMGRNSBGOEYE —FHGIFRE - & S8

5 BGBEANBEGORT PR -

=+
BAEHES
f {mm) 1.27 2/13 -0.97
Fno 2.10 |fifa) 0.86
HFOV [deg.] 44.4 13 -1.41
22
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Vi 55.9 Td [mm] 2.009 ‘

CT2(CTI+CT3+CT4) : 0.72 ZCT/1d 0.89

(R3+R4)Y(R3-R4) 1.03 Td/tan(HFOV) (mm]) 2.05

1 0.33 FOV [deg.] 88.8
(FLHES)

ASHBECEHROAFSHEt AR S—F AN GEESHEG
HE2MEtBE - SrERINNEEERAEBIENAKESE

5 HE-BFENATECI) ZREENAKESEIEANL S

BIRFNNEEHR AR ERAKRFLS

—ATFEBIRONE—BHET10) EHEAYWE  ZYWAE
(MHRERBEALNE REAECI)R A SEAVE B X
T B IERRE ;

10 —REBFANS - HEHE(20) EHBEHBE  EYAE
(T2DRBERBERME - HEEEC22)REXHERNE - B
HWES BRI ERE |

—EARWHNE=SBEHET30) EHEREE  2YEE
(BOREXBERVE  REAE(32)RELMEANT - B
15 HEESAERET: B
—BEREFANBENESE(740) > EHBERVE  LAE
(TADREXBHERNE - HEMECL2)REAHESVE - &
MESHERE AHGAEIORBHREERSE LV —NE
Ed e NAGABESSNEE B (700) BR—

20 WEMHAZE-BSECI0M SESF LI RBRIENTHE
(750)8 1 2% 55 U035 §5 (740)E — FRIZ T (760)R8 - EME ARKIEA
FEEEE - |

HEh o ZEFEATHTTORE N ZREET60)L -
ECEROFENCSERBaR+/\Fn RIEREREN

25 RANAFT HPHREE EEREENEMHENR - HFOV

EERBARAN—F -
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B+A
CBERHER)
£=1.57 mm, Fno = 2.05, HFOV = 48.5 deg,
R # HETR 4T BE | o8 | FHE (eRek| £E
0 #®E8Y PiE R
1 p 5] Fim -0.052
2 BB 1.142 ASP 0.279 ol 1.544 55.9 2.84
3 4.008 ASP 0.159 A
a BiBMm -4.075 ASP | 0614 el 1.544 55.9 124
5 -0.608 ASP 0.142 '
6 BZESE -0.255 ASP | 0.230 g 1.634 23.8 -1.37
7 -0.487 ASP 0.030
8 UK 0.636 ASP 0.414 s 1.535 55.7 235
9 0.998 ASP 0.500 _ ‘
10 LLHMRISER ] 0.175 BIE 1.517 64.2: -
11 B¥R Ea 0.141
12 Ri®E FH s -
H:8ZBEES dline 587.6nm
Ez+h
FEERIE (R
FTHE 4 -2 3 4 5
k = -5.4318E-01 6.9324E+01 6.0179E+01 "-4.8138E-01
Ad = < 1.1275E-01 -3.4138E-01 -6.6571E-01 -8.5384E-02
A6= -1.4350E+00 -2.7321E+00 4.9846E-01 -6.6518E-01
A8 = 6.0529E+00 2.0740E+01 -4.5807E+00 -2.1554E-01
AlO= 4.7148E+01 -7.0776E+01 -1.7027E+02 -7.9977E+00
Al2= -1.4571E+02 -1.4998E+03 1.2130E+03 2.5638E+01
Ala= -3.8164E+03 1.2389E+04 -4.4615E+03 -4.316TE+01
Al6= 1.5882E+04 -2.9058E+04 6.2425E+03 7.2938E+01
=M # 6 ' 7 8 9
kK = -1.1103E+00 -3.0258E+00 -9.3042E-01 -5.1455E+00
Ad= 5.4423E+00 4.5345E-01 -7.7223E-01 7.0200E-01
A6= -3.5666E+01 -4.9768E+-00 9.4468E-01 -1.5850E+00
A8 = 1.3446E+02 1.9752E+01 -1.3669E+00 1.7028E+00
Al0= -2.5131E+02 -4.2912E+01 1.1409E+00 -1.1082E+00
Al2= -7.366SE+0} 5.3544E+01 -5.2307E-01 4.3302E-01
Al4= 1.1117E+03 -3.5702E+01 1.2365E-01 -9.2838E-02
Al6= -1.2600E+03 1.0063E+01 -1.1645E-02 8.3092E-03
24
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FTERPFFXEHETIEBANRTNESE — B I
e o SEMEGXNSHEGOEE —BFHGIFFEARE  H3E
- BAGRAOBEGOR -+ P -

S

SCHEDS
f (mm]) 1.57 2/13 -0.91
Fno 2.05 |74} 0.67
HFOV [deg.] 48.5 3 -1.18
Vi 55.9 Td [mm]) . 1.868
CT2/(CT1+CT3+CT4) 0.67 : ICT/Td 0.82
(R3+R4)/(R3-R4) 1.35 Td/tan(HFOV) [mm) 1.65
711 0.55 FOV [deg.] 97.0

(BAEHBH)

ARHE N \EROIBSHEA AR S/ \SHHANGSHS
HEMHBEABE-E/ \EHANNEEEASYRRNAKES
HR-BFEATHEGT) ARG NAGEEETEHNUL 8

10 BRERHINEEER  AWAEEREEFES

—BERFHOE—EHEGBI0) KM EREE  XYAE
GINRERHERNE  REAEEI)NFELMEANE X
TE S A IERE

—AERFAOE-EHE20) EHELEE  XYWAE

15 RDRENBEAME > REAEG2)NEXMERNE - B
HAEES BIERE |

—BEBIFNNESEEE0) EHERERE  EYAE
GINRFEHMEBNE - ZEBEEIDNEXMELNE - A
HWESBIERE &

20 —BERBFHNEUEE(840) KM EREE > EWAE
GDREXMERANE  HRUEGIONEABBEANE @ X
MESAFERE - EHGREG)NBRESEE)—NE

25
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Kb BERRNAKERESRES — B G00) BRX

F—BHEIORZAFE_EH B0 SEEEF LI SBHRR
- ATTHFESOBNZFE LB HFR(B40)5E — R IR E (860)R] - M E B
EHEBEARREEE -

5 Hop o ZBFTRETHGIORBER KRG E(

860) I -

ENEREFI AN EBHBORT _+—FT HIEBRE S
WBEZ+ AR HPHBRER - EEREENEMAEEZ N
HFOV EZ AR KB HBAI—F -

H+—
ENAERE)
f=1.68 mm, Fno =2.10, HFQV = 46.0 dep.
xRM # B EE L% N1 FTHE |SnRdss| %IB
0 WY EE R
1 B—EH 1.787 - ASP 0278 )3 1.544 55.9 3.81
2 12.133 ASP 0.022
3 P I | o0.4s
4 BEAE -3.839 ASP 0.668 e 1.544 559 138
5 -0.668 ASP 0.194
6 B85 -0.273 ASP 0.230 i) 1.639 23.5 -1.18
7 -0.569 ASP 0.030
8 BOMKE 0.784 ASP 0.496 il "1.530 55.8 1.65
9 5.992 ASP 0.400 .
10 | &T2MRORERS Em\ 0.175 IR 1.517 64.2 -
1 P i ! i 0472
12 RS @ -
it SFHERA d-line 587.6 nm
10
B4
JERR (A8
R # 1 2 4 S
k = -1.3232E+00 5.3151E+01 5.1693E+01 -5.9308E-01 .
Ad= 1.6281E-02 -1.2¥22E-02 -2.5602E-01 -1.1508E-01
A6 = 1.5823E-01 -1.1940E+00 -1.0332E+00 -6.8787E-01
A8= 5.9941E-01 1.2093E+01 1.0464E-+01 -9.7964E-02
Al0= -1.3812E+0} -2.0003E+01 -1.9940E+02 -6.2734E+00
Al2= 4.5317E+01 -1.4998E+03 1.2130E+03 2.8529E+01
26
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Ala= -4.4460E+0) 1.2389E+04 4.4615E+03 -4.4589E+01
Al6= -4.7734E+01 -2.9058E+04 6.2425E+03 2.7908E+01
=RE # 6 7 8 9
kK = -1.0578E+00 -3.0032E+00 -8.6121E-01 5.6610E+00
Ad= 4.0391E+00 9.4553E-02 -6.6716E-01 7.7788E-01
A6= -2.6571E+01 -4.4170E+00 1.1395E+00 -1.2944E+00
AB= 12417E+02 1.9085E+01 -1.7698E+00 1.0967E+00
Al0= -3.9394E+02 -4.1568E+01 1.6239E+00 -5.7605E-01
Al2= 82748E+02 5.5376E+01 -8.6944E-01 1.8609E-01
Al4= -9.7331E+02 -4.1902E+01 2.5418E-01 -3.3617E-02
Al6 = 4.7213E+02 1.3653E+01 -3.1838E-02 - 2.5144E-03

FNEEFAFREOHKTEANERTOERE - TR
NS SERERN2RGORE—BRESIFTME - #3E
AR BESROR T =D FMF -

=z2—_+=

. B/\EHES
f [mm] 1.68 2/ -117
Fno 2.10 |E/14) 1.02
HFOV [deg.} 46.0 713 -1.42
% 55.9 Td [mm) 2.063
CT2/(CT1+CT3+CT4) 0.67 TCT/Td 0.81
(R3+R4)/(R3-R4) 142 ‘Td/tan(HFOV) [mm] 1.99
gl 0.44 FOV [deg ) 92.0

(BEAERE)
AREENERAHSHENL AR SAEHAILGE %
HEMENBE - E—ERANNEEEOAURIENAKEE
EH—BTENTAHOT) ZEEENAKEEEIERNE S
10 BRFANBESEER  GUAESRAEFES
—BEREFHNOE—BEHO10) XM EALBE  EYAE
(911 ¥ S8l BE 5 CY T B IR BT (912) M I S B 5 0L [ - L&t
MES A JERE ;
—EBERFHEE HEE920) EHEAEE  EMAE
15 (2DREXBEANE  EEAEO2)NEXSMERNE C B

27
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Q@ =mEwsnEmE:
—RARBFNNE=ESH030) EHEREE  ZWAE
(O3DREH R AME » HEAEOIDNEXHESNE B
HMEYAIERT : &

s —AFBFNNBEEESO40) KM EAEE  EWAE
CANRAXRBELIMEH HBEAEO2)REXBEELRVE » &
MESBIERE > BEGAEOCILREHBEEEE L —NE

B RGN AR ESESESRERS — REO00) BRI
E—BHOIOEZRE_EHO0M : SE2E U BRE

10 ETEA(OSHB R KB IUIEHE(940)E —RBE (96O - KM ER

WIME TR EEE - | |
Hoh o ZEF L TTH(970)88 B 2 K 18 H (960) + -
FAERPIF@OASHBOR -+ NUFHT - RIERERE

ME_+AFT EPHEEE  EEREENEN BEHK

15 HFOVEZRABRAEA®—E -

=
GEhEES)
f=0.92 mm, Fno =245 HFOV = 43.9 dep,

B # eh R EE HE | iNE |eitm| &5
0 B T il
1 TR 100.000 ~ ASP 0.205 g 1.633 234 13.12
2 -9.046 ASP 0.017
3 HHE FiE 0.024
4 PIiBE 1.695 ASP 0.475 2B 1.544 55.9 0.54
5 -0.319 ASP 0.100
6 E=EH 0.148 ASP 0.160 22} 1.634 23.8 -0.65
7 : . -0.329 ASP 0.030
8 FIUES ©0.595 ASP 0.239 2] 1.530 55.8 1.28
9 4.109 ASP 0.300
10 |ETSMROBER P 0.145 | ITg 1.517 64.2
11 BXA E@ 0.151
12 52 413] EE -

2B ES d-line 587.6 nm
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R-+H

FEEK BB
RE 4 1 2 4 5
k = -9.0000E+0) 9.0000E+01 3.3243E+01 -6.6437E-01
A4 = 2.5656E-01 2.4894E+00 -1.9077E+00 -1.5093E+00
A6 = -1.0613E+00 -9.5530E+01 -1.3506E+01 4.3096E+00
A8 = 1.6769E+02 3.0126E+03 1.0928E+01 1.6065E+02
AlO= -3.7307E+03 -23016E+04 -4.4021E+03 -2.9203E+03
Al2= 3.9786E+04 -1.5960E+06 1.2908E+06 2.9181E+04
Ald= -2.1485E+05 4.6819E+07 -1.6860E+07 -1.5683E+05
Al6= 4.5990E+05 -3.8994E+08 8.37T2E+07 3.0696E+05
%= # 6 7 8 9
k = -1.0921E+00 -2.4247E+00 -6.0015E-01 3.3921E+01
Ad= 8.8579E+00 -1.7457E+00 -1.8642E+00 3.4965E+00
A6 = -9.7201E+00 2.7059E+01 4.2816E+00 -1.7965E+01
AB= 4.6210E+02 -1.6609E+02 -3.6842E+01 33243E+01
Al0= 1.0079E+04 1.0699E+03 9.4802E+01 -3.1178E+01
Al2= -8.5169E+04 -4.7330E+03 -1.9140E+02 1.8452E+01
Ald= 3.3855E+05 1.0605E+04 3.6755E+02 -3.7397E+01
Al6= -5.2300E+05 “7.7191E+03 -9.3365E+02 3.7762E+01

FNERFIFXEHFEIEAARTOBAET —FEFINE
N e S ZEMGANSBEARE—EHEGIFTREE - 2@
5 BAGRANBEGORZ+ANFAHI -

LR_+N
ENERES

f [mm] 0.92 /63 0383
Fno 2.45 19£4) 0.72
HFOV [deg ] ‘ 43.9 ' 74%) -1.42
vi 234 Td [mm) 1.250
CT2/(CTI1+CT3+CT4) 0.79 ZCT/Td 0.86
(R3+R4)/(R3-R4) 0.68 TdAan(HFOV) [mm]) 1.30
711 0.07 FOV [deg.) 87.8

(E+BHEBH)

ARHE+ERAESMNE T AR S+ERANEEHe
FHoNE+BE- - B ORI E O A RN ARES

29
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10

15

20

BHEESEER 0 102139029

B —EFREATTH(070) BN ALK BEEETSHNUA
EBITNEFBE  HVAERAKRSFES
—RERBFTANE—EHEN010) KM ERYE - LY AIE
(101113 S B AR % o - E&wﬁummrﬁ%mﬁ%M@ :
HWE S BIERE :
—REBFNIHFE ZEH020) EMELHYEE  EYAE
(102D EEEBME - X EAE(022)REXMEANT
BEERES BIERE |
—REENNINE=EFH1030) EHELEE  EYHE
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4 BIER -3.749 ASP 0.593 1.544 55.9 1.57
5 0.733 ASP | 0.156 ‘ ‘
6 EBZES -0.288 ASP 0.248 il 1.634 238 -1.33
7 -0.584 ASP 0.030

8 - uspsi] 0.704 ASP 0.601 ifE 1.535 55.7 2.05
9 1.382 ASP 0.500

10 |STHMRIEER S i 0210 B 1.517 64.2 -
1 WA o] 0.198

12 B @E D] -

& SBERD d-line 587.6 nm
FOEAHERS 1.676mm
BZ+N
FERR I8

=i # 2 3 4 5

k = -5.0585E-01 9.0000E+01 3.6143E+01 -3.9805E-01

A4 = 8.6099E-02 -2.2970E-01 -4.8540E-01 -1.5034E-01
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=iE # 6 7 8 9
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AS = 2.4672E-02 1.3099E-01
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110+ 210-310+-410-510-610~710- 810

111

112~

120

121~

- 211

212 -

£ 220 -

221

* 311~ 411~

320~ 420

* 321~ 421~
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312412~

. 520~ 620

511~ 611+~711~ 811

512~612

521~ 621+ 721~ 821

~ 712~ 812

+ 720~ 820+

100 ~ 200 ~ 300 ~ 400.~ 500 ~ 600 ~ 700 800 ~ 900 -

910
911 -~
912 -
920 -

+ 921 -
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131~231-331~-431~531~631-731-831-931-

132~322~332-432~532~632~732-~832-932-

140 ~ 240~ 340 - 440~ 540~ 640~ 740 840 - 940 ~ -

141~ 241~ 341~ 441~ 541 ~ 641 ~ 741 -~ 841 -~ 941 ~

142+ 422 342~ 442~ 542~ 642 ~ 742 ~ 842 ~ 942 -

MR BRR IR ST
750 ~ 850 ~ 950 ~ 1050
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BEFEETH

970 -~ 1070
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AR B RS

1101
1110
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AIEFRERE 1130
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150 ~ 250 ~ 350 - 450 -~ 550 ~ 650 -~
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2. WHAHEARES | BRINPGENAKERE  EP3E
20 7O 355 5569 0 B B K 3 5 B 2 OO D -

3. MISEEAEES 2 BHRIOERRNAKAEEE L2y
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S/N: 14/105,811 PATENT
Confirmation No. 5836
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

pcant: Wei-Yu Chen Examiner: Unassigned
Serial No.: 14/105,811 Group Art Unit: Unassigned
Filed: December 13, 2013 Docket No.: 14970-94702
Title: IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE
TERMINAL

CERTIFICATE UNDER 37 CFR 1.8:
| hereby certify that this correspondence is being deposited on January 6, 2014 with the United States Postal Service as first class mail,
with sufficient postage, in an envelope addressed to. Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

By:
Name: Tim Tingkang Xia
TRANSMITTAL
Commissioner for Patents January 6, 2014
P.O. Box 1450
Sir:

We are transmitting herewith the attached:

[X] Transmittal Sheet containing Certificate of Mailing (1 page)

X} Submission of Priority Document (1 page)

DX Certified Copy of Priority Document Taiwan Patent Application 102139029,
filed October 29, 2013 (66 pages)

X] Return Postcard

\
MORRIS, MANNING & MARTIN, LLP By: __%)
1600 Atlanta Financial Center Name: Tim Tingka ia
3343 Peachtree Road NE Reg. No.: 45,242
Atlanta, Georgia 30326 TTX
404.495.3678
Customer No. 24728

(PTO TRANSMITTAL - GENERAL)
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S/N: 14/105,811 PATENT
Confirmation No. 5836
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, IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
JAN 08 204 2

ggg ant; Wei-Yu Chen Examiner: Unassigned
erial No.: 14/105,811 Group Art Unit: Unassigned
Filed: December 13, 2013 Docket No.: 14970-94702
Title: IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE
: TERMIAL
3 - CERTIFICATE UNDER 37 CFR 1.8:
TR I hereby certify that this correspondence is being deposited on January 6, 2014 with th¢ United States Postal Service as first class mail,

with sufticient postage, in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

By:

Name: Tifi Tingkang Xia

SUBMISSION OF PRIORITY DOCUMENT

Commissioner for Patents January 6, 2014

P.O. Box 1450 ——
Alexandria, VA 22313-1450 CUSTOMER NO.

Dear Sir:

The certified copy of Taiwan Patent Application No. 102139029, from which this application
claims priority is hereby submitted as the priority document.

If there are any questions regarding this matter, please call the undersigned at 404-495-3678.

Respectfully submitted,

MORRIS, MAN\ING & MARTIN, LLP

January 6, 2014 2 gé é )
Tim Tingkang Xia

Reg. No. 45,242
Attorney for the Assignee and Applicants on Record

MORRIS, MANNING & MARTIN, L.L.P.
1600 Atlanta Financial Center
3343 Peachtree Road, N.E.
Atlanta, Georgia 30326
4(04-495-3678 Direct
Customer No. 24728
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | PATENT NUMBER | GROUP ART UNIT | FILE WRAPPER LOCATION |

14/105,811 2872

O O

Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 24728 on 06/10/2014
« Correspondence Address
« Maintenance Fee Address

The address of record for Customer Number 24728 is:

24728

MORRIS MANNING MARTIN LLP
3343 PEACHTREE ROAD, NE

1600 ATLANTA FINANCIAL CENTER
ATLANTA, GA 30326

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1
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Doc code: IDS PTO/SB/08a (01-10)
Lo . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement {IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 14105811

Filing Date 2013-12-13
INFORMATION DISCLOSURE First Named Inventor | WEI-YU CHEN
STATEMENT BY APPLICANT [ — o

( Not for submission under 37 CFR 1.99)

Examiner Name
Attorney Dacket Number 14970-94702

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1 8842379 B2 2014-09-23 Largan Precision Co., Ltd.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Fublication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 20100165485 A1 2010-07-01 Milestone Co., Ltd.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date PP Passages or Relevant
Document .
Figures Appear
1 2014-178623 JP 2014-09-25 Hitachi Maxell, Lid.

If you wish to add additional Foreign Patent Document citation informaticn please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove
, . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S : . '
e (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue humber(s), TS
Initials No : : )
publisher, city and/or country where published.
EFS Web 2.1.17 HP, Ex. 1002

Page 170



Application Number 14105811

Filing Date 2013-12-13
INFORMATION DISCLOSURE First Named Inventor | WEI-YU CHEN
STATEMENT BY APPLICANT - P

( Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Dacket Number 14970-94702

If you wish to add additional non-patent literature document citation information please click the Add button  Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 60%. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.
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Application Number 14105811

Filing Date 2013-12-13
INFORMATION DISCLOSURE First Named Inventor | WEI-YU CHEN
STATEMENT BY APPLICANT - P

( Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Dacket Number 14970-94702

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Tim Tingkang Xia/ Date (YYYY-MM-DD) 2014-12-01

Name/Print Tim Tingkang Xia Registration Number 45242

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Foglish Translation of Abstvact of JP0R4-17R623
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1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

24728 7590 01/2712015 | EXAMINER |
MORRIS MANNING MARTIN LLP DINH, JACK
IP Department
3343 PEACHTREE ROAD, NE [ axrowm PAPERNUMBER |
1600 ATLANTA FINANCIAL CENTER 2872

ATLANTA, GA 30326
DATE MAILED: 01/27/2015

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

14/105.811 12/13/2013 WEI-YU CHEN 14970-94702 5836
TITLE OF INVENTION: IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $960 $0 $0 $960 04/27/2015

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

24728 7590 017272015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
MORRIS MANNING MARTIN LLP States Postal Service with sufficient postage for first class mail in an envelope
IPD t t addressed to the Mail Stop ISSUE FEE address above, or being facsimile

cpartmen transmitted to the USPTO (571) 273-2885, on the date indicated below.
3343 PEACHTREE ROAD, NE —
1600 ATLANTA FINANCIAL CENTER Oepositors name)
ATLANTA, GA 30326 (Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/105,811 12/13/2013 WEI-YU CHEN 14970-94702 5836

TITLE OF INVENTION: IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 04/27/2015
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DINH, JACK 2872 359-779000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. 2
(2) The name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
14/105,811 12/13/2013 WEI-YU CHEN 14970-94702 5836
24728 7590 0172712015 | EXAMINER |
MORRIS MANNING MARTIN LLP DINH, JACK
IP Department
3343 PEACHTREE ROAD, NE | ART UNIT PAPER NUMBER |
1600 ATLANTA FINANCIAL CENTER 2872

ATLANTA, GA 30326
DATE MAILED: 01/27/2015

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of '~~~ -egulation.
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Application No. Applicant(s)
14/105,811 CHEN, WEI-YU
. oy [ i AlA (First Inventor to
Notice of Allowability EXS?IBTIIIH 2?75 nit File) Status
Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to the communication filed on 12/01/14.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-26. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/fwww.usplo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHisedback@usplo.gov .

4. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) Al b)[J Some *c)[] None of the:
1. [X] Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. X Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 20141201

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/JACK DINH/
Primary Examiner, Art Unit 2872

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150112
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Application/Control Number: 14/105,811 Page 2
Art Unit: 2872

REASONS FOR ALLOWANCE
1. Claims 1-26 are allowed. The following is an examiner’s statement of reasons for

allowance. Regarding claims 1, 15 and 21, the prior art fails to satisfy the conditions as claimed.

2. The prior art taken either singly or in combination fails to anticipate or fairly suggest the
limitations of the independent claims, in such a manner that a rejection under 35 USC 102 or 103
would be improper. Any comments considered necessary by applicant must be submitted no
later than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on Statement

of Reasons for Allowance.”

Other Information/Remarks
3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to JACK DINH whose telephone number is (571)272-2327. The
examiner can normally be reached on M-F (7:30 AM - 4:00 PM).
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Thomas K. Pham can be reached on 571-272-3689. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 14/105,811 Page 3
Art Unit: 2872

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at §66-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Jack Dinh/
Primary Examiner, Art Unit 2872
01/12/15
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 14105811 CHEN, WEI-YU
LT
JACK DINH 2872
v Rejected - Cancelled Non-Elected A Appeal
= Allowed + Restricted Interference o) Objected
Xl Claims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original [01/12/2015
1 1 =
2 2 =
3 3 =
4 4 =
5 5 =
6 6 =
7 7 =
8 8 =
9 9 =
10 10 =
11 11 =
12 12 =
13 13 =
14 14 =
15 15 =
16 16 =
17 17 =
18 18 =
19 19 =
20 20 =
21 21 =
22 22 =
23 23 =
24 24 =
25 25 =
26 26 =

U.S. Patent and Trademark Office

Part of Paper No. : 20150112
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EAST Search History

EAST Search History
EAST Search History (Prior Art)

Ref iHits iSearch Query DBs Default iiPlurals jiTime

# Operator Stamp

L1 {0 "14105811" US-PGPUB; HOR OFF 2015/01/12
USPAT 06:50

L2 i1 ("8842379").PN. USPAT; CR OFF 2015/01/12
USOCR 07:09

3 #2 "20100165485" US-PGPUB; #OR OFF 2015/01/12
USPAT 07:12

L4 10323 ijlens$2 same (first) same (second near6 {jUS-PGPUB; #OR OFF 2015/01/12

positive) same (third near6 negative) USPAT; 07:15
same (fourth) USOCR,;

FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

L5 396 (359/771).CCLS. US-PGPUB; HOR OFF 2015/01/12
USPAT; 07:15
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

L6 308 (359/772) .CCLS. US-PGPUB; HOR OFF 2015/01/12
USPAT; 07:15
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

L7 {186 (359/779).CCLS. US-PGPUB; {OR OFF 2015/01/12
USPAT; 07:15
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

L8 1284 (359/781).CCLS. US-PGPUB; HOR OFF 2015/01/12
USPAT; 07:15
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

L9 {1059 {(859/771,772,779,781).CCLS. US-PGPUB; HOR OFF 2015/01/12
USPAT; 07:16
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

L10 265 L9 and L4 US-PGPUB; HOR OFF 2015/01/12
USPAT; 07:16
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EAST Search History

USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

L11 {1636 lens$2 same (first) same ((second US-PGPUB; #OR OFF 2015/01/12
near6 positive) with convex with image) jUSPAT; 07:18
same ((third near6 negative) with USOCR,;
concave with object with convex with  {FPRS; EPO;
image) same (fourth with concave with {JPO;
image) DERWENT;
IBM_TDB

L12 889 (3859/715).CCLS. US-PGPUB; H#OR OFF 2015/01/12
USPAT; 07:18
USCCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

L13 41714 §(359/715,771,772,779,781).CCLS. US-PGPUB; iOR OFF 2015/01/12
USPAT; 07:18
USCCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

L14 {86 L11 and L13 US-PGPUB; {OR OFF 2015/01/12
USPAT; 07:18
USCCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

EAST Search History (I nterference)

Ref i{Hits {Search Query DBs iiDefault iiPlurals iiTime

# Operator Stamp

L15 {128 ii(lens$2 and (first) and ((second near6 positive) §US- OR OFF 2015/01/12
with convex with image) and ((third near6 PGPUB; 07:30
negative) with concave with object with convexi{USPAT;
with image) and (fourth with concave with UPAD
image)).clm.

L16 §0 (lens$2 and (first) and ((second near6 positive) {US- OR OFF 2015/01/12
with convex with image) and ((third near6 PGPUB; 07:30
negative) with concave with object with convexi{USPAT;
with image) and (fourth with concave with UPAD
image) and Td and HFOV).cIm.

1/12/2015 7:31:07 AM
C:\ Users\ jdinh\ Documents\ EAST\ Workspaces\ Case 14105811.wsp
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

14105811 CHEN, WEI-YU
H““H““ ““““ ‘ H“““ e Art Unit
JACK DINH sg70
CPC- SEARCHED
Symbol Date Examiner

CPC COMBINATION SETS - SEARCHED

Symbol Date Examiner
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
359 771,772,779,781,715 01/12/15 JD
SEARCH NOTES
Search Notes Date Examiner

Search EAST and NPL.
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UNITED STATES PATENT AND TRADEMARK OFFICE
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BIB DATA SHEET

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

CONFIRMATION NO. 5836

INVENTORS

01/02/2014

WEI-YU CHEN, Taichung, TAIWAN;
** CONTINUING DATA *+*+essssmiimiinbiohbikins

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
TAIWAN 102139029 10/29/2013

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

SERIAL NUMBER | FILING or 371(c) CLASS GROUP ART UNIT [ATTORNEY DOCKET
14/105,811 12/13/2013 359 2872 14970-94702
RULE
APPLICANTS

LARGAN PRECISION CO., LTD., Taichung, TAIWAN, Assignee (with 37 CFR 1.172 Interest);

MORRIS MANNING MARTIN LLP

IP Department

3343 PEACHTREE ROAD, NE

1600 ATLANTA FINANCIAL CENTER
ATLANTA, GA 30326

UNITED STATES

Foreign Priorty ciaimed W ves Lo STATEOR | SHEETS | TOTAL |INDEPENDENT

35 USC 119(a-d) conditions met aYes D No D M?Sv?gr?ée COUNTRY DRAWINGS CLAIMS CLAIMS

Verified and /JACK DINH/

Adknowledged Evaminers SigratwE T TAIWAN 23 26 3
ADDRESS

TITLE

IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

FILING FEE
RECEIVED |No.
2080 No.

for following:

FEES: Authority has been given in Paper
to charge/credit DEPOSIT ACCOUNT

|0 All Fees

10 1.16 Fees (Filing)

|EI 1.18 Fees (Issue)

|EI Other

|Q Credit

|
|
|EI 1.17 Fees (Processing Ext. of time) |
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;55511 GHEN, WEI-YU

JACK DINH 2872
CPC
Symbol Type Version
G02B 004 F 2013-01-01
G02B 34 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
26

(Assistant Examiner) (Date)
/JACK DINH/
Primary Examiner.Art Unit 2872 01/12/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1A

U.S. Patent and Trademark Office Part of Paper No. 20150112
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14105811 CHEN, WEI-YU
JACK DINH 2872
US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
359 779 0 9/34 (2006.0)
G| o 3/02 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
359 781 715
NONE
Total Claims Allowed:
26
(Assistant Examiner) (Date)
/JACK DINH/
Primary Examiner.Art Unit 2872 01/12/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1A

U.S. Patent and Trademark Office

Part of Paper No. 20150112

HP, Ex_1002
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | |4ysg1 GHEN, WEI-YU
JACK DINH 2872
X Claims renumbered in the same order as presented by applicant O CPA O T.b. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1 17 17

2 2 18 18

3 3 19 19

4 4 20 20

5 5 21 21

6 6 22 22

7 7 23 23

8 8 24 24

9 9 25 25

10 10 26 26

1 1

12 12

13 13

14 14

15 15

16 16
NONE

Total Claims Allowed:
26
(Assistant Examiner) (Date)
/JACK DINH/
Primary Examiner.Art Unit 2872 01/12/2015 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1A
U.S. Patent and Trademark Office Part of Paper No. 20150112
HP, Ex_1002
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Hegeiptdate: 12/01/2014 14105811 - GAlbond/d

T . - . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 14105811

Filing Date 2013-12-13
INFORMATION DISCLOSURE First Named Inventor | WEI-YU CHEN
STATEMENT BY APPLICANT [ — o

( Not for submission under 37 CFR 1.99)

Examiner Name
Attorney Docket Number 14970-94702

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
o e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1 8842379 B2 2014-09-23 Largan Precision Co., Ltd.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
o e Cite No . Relevant Passages or Relevant
Initial Number Cocde’| Date of cited Document )
Figures Appear
1 20100165485 A1 2010-07-01 Milestone Co., Lid.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add
FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Fareign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date pp Passages or Relevant
Document .
Figures Appear
1 2014-178623 JP 2014-09-25 Hitachi Maxell, Ltd.

If you wish to add additional Foreign Patent Document citation informaticn please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove
, . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite . . . '
o (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
Initials No : . )
publisher, city and/or country where published.

EFS Web2.1.17 ALL REFERENCES CONSIDERED EXCEPT WHERE LIF Hp, BROVGH. /J.D./
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Receipt date: 12/01/2014 Application Number 14105811 14105811 - GAU: 2872

Filing Date 2013-12-13
INFORMATION DISCLOSURE First Named Inventer | WEI-YU CHEN
STATEMENT BY APPLICANT - p—

( Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Docket Number 14970-94702

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add
EXAMINER SIGNATURE
Examiner Signature Mack Dink/ Date Considered 041212015

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 60%. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.
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Receipt date: 12/01/2014 Application Number 14105811 14105811 - GAU: 2872

Filing Date 2013-12-13
INFORMATION DISCLOSURE First Named Inventer | WEI-YU CHEN
STATEMENT BY APPLICANT - p—

( Not for submission under 37 CFR 1.99)

Examiner Name

Attorney Docket Number 14970-94702

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Tim Tingkang Xia/ Date (YYYY-MM-DD) 2014-12-01
Name/Print Tim Tingkang Xia Registration Number 45242

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a henefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This cellecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 12/01/2014 14105811 - GAU: 2872
Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the informaticon solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the applicatich or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatich shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclesed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under autherity of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became ahandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law cr regulation.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
Eave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

24728 7590 017272015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
MORRIS MANNING MARTIN LLP States Postal Service with sufficient postage for first class mail in an envelope
IPD t t addressed to the Mail Stop ISSUE FEE address above, or being facsimile

cpartmen transmitted to the USPTO (571) 273-2885, on the date indicated below.
3343 PEACHTREE ROAD, NE —
1600 ATLANTA FINANCIAL CENTER Oepositors name)
ATLANTA, GA 30326 (Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/105,811 12/13/2013 WEI-YU CHEN 14970-94702 5836

TITLE OF INVENTION: IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 04/27/2015
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
DINH, JACK 2872 359-779000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). 1 MORRIS MANNING & MARTIN LLP

(1) The names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) The name of a single firm (having as a membera 2 TIM TINGKANG XIA, ESQ.
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3

Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
LARGAN PRECISION CO., L'TD. TAICHUNG, TW

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies The director is hereby authorized to charge the required fee(s), any deficiency, or credits any

overpayment, to Deposit Account Number _§03537 (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

| Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature _/Tim Tingkang Xia/ Date  FEBRUARY §, 2015

Typed or printed name __ TIM TINGKANG XTA Registration No. 45242

Page 2 of 3 Ex. 1002
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Electronic Patent Application Fee Transmittal

Application Number:

14105811

Filing Date:

13-Dec-2013

Title of Invention:

IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

First Named Inventor/Applicant Name:

WEI-YU CHEN

Filer:

Tim Tingkang Xia/Michelle Ellis

Attorney Docket Number:

14970-94702

Filed as Large Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl Issue Fee 1501 1 960 960
HP, Ex. 1002
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o ) Sub-Total in
Description Fee Code Quantity Amount USD($)
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
HP, Ex. 1002
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Electronic Acknowledgement Receipt

EFSID: 21413714
Application Number: 14105811
International Application Number:
Confirmation Number: 5836

Title of Invention:

IMAGE CAPTURING LENS SYSTEM, IMAGING DEVICE AND MOBILE TERMINAL

First Named Inventor/Applicant Name:

WEI-YU CHEN

Customer Number:

24728

Filer:

Tim Tingkang Xia/Michelle Ellis

Filer Authorized By:

Tim Tingkang Xia

Attorney Docket Number:

14970-94702

Receipt Date: 05-FEB-2015
Filing Date: 13-DEC-2013
Time Stamp: 16:13:28

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $960

RAM confirmation Number 2937

Deposit Account 503537

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination Drclgﬁgsing fees)

2

EX. 1002
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

1099156
1 Issue Fee Payment (PTO-85B) 1497094702IFTrans.pdf no 1

e9bd3b49fe968014aae0f6c3ba7abe23a5h

Warnings:

Information:

30962
2 Fee Worksheet (SB06) fee-info.pdf no 2

a3a145258b1acechb216b568%7580bb1e
1c8a5h

Warnings:

Information:

Total Files Size (in bytes); 1130118

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

HP, Ex. 1002
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Hegeiptdate: 12/01/2014 14105811 - GAlbond/d

T . - . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 14105811
Filing Date 2013-12-13

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | WEI-YU CHEN
Art Unit 2872

Examiner Name

hange(s) applied Attorney Docket Number 14970-94702
to cioc:umen’cJ
/MIG/
2/10/2015 U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
o e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1 8842379 B2 2014-09-23 Largan Precision Co., Ltd. Hsu , et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
o e Cite No . Relevant Passages or Relevant
Initial Number Cocde’| Date of cited Document )
Figures Appear
1 20100165485 A1 2010-07-01 Milestone Co., Lid. Do; Satoshi

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Fareign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date pp Passages or Relevant
Document .
Figures Appear
1 2014-178623 JP 2014-09-25 Hitachi Maxell, Ltd.

If you wish to add additional Foreign Patent Document citation informaticn please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), T3
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

Ex. 1002
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/105,811 03/24/2015 8988796 14970-94702 5836
24728 7590 03/04/2015
MORRIS MANNING MARTIN LLP
IP Department

3343 PEACHTREE ROAD, NE
1600 ATLANTA FINANCIAL CENTER
ATLANTA, GA 30326

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

LARGAN PRECISION CO., LLTD., Taichung, TAITWAN, Assignee (with 37 CFR 1.172 Interest);
WEI-YU CHEN, Taichung, TATWAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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