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FIG.1 
EXAMPLE 1 
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FIG.2 
EXAMPLE 2 
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FIG.3 
EXAMPLE 3 
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FIG.4 
EXAMPLE 4. 
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FIG.5 
EXAMPLE 5 
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FIG.6 
EXAMPLE 1 
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IMAGING LENS AND MAGINGAPPARATUS 
EQUIPPED WITH THE IMAGING LENS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application claims priority under 35 
U.S.C. S 119 to Japanese Patent Application No. 2014 
0.13148 filed on Jan. 28, 2014. The above application is 
hereby expressly incorporated by reference in its entirety into 
the present application. 

TECHNICAL FIELD 

0002 The present invention is related to a fixed focus 
imaging lens for forming optical images of Subjects onto an 
imaging element such as a CCD (Charge Coupled Device) 
and a CMOS (Complementary Metal Oxide Semiconductor). 
The present invention is also related to an imaging apparatus 
provided with the imaging lens that performs photography 
Such as a digital still camera, a cellular telephone with a built 
in camera, a PDA (Personal Digital Assistant), a Smartphone, 
a tablet type terminal, and a portable gaming device. 

BACKGROUND ART 

0003. Accompanying the recent spread of personal com 
puters in households, digital still cameras capable of inputting 
image data Such as photographed scenes and portraits into 
personal computers are rapidly becoming available. In addi 
tion, many cellular telephones, Smartphones, and tablet type 
terminals are being equipped with camera modules for input 
ting images. Imaging elements such as CCD's and CMOS's 
are employed in these devices having photography functions. 
Recently, miniaturization of these imaging elements is 
advancing, and there is demand for miniaturization of the 
entirety of the photography devices as well as imaging lenses 
to be mounted thereon. At the same time, the number of pixels 
in imaging elements is increasing, and there is demand for 
high resolution and high performance of imaging lenses. 
Performance corresponding to 5 megapixels or greater, and 
more preferably 8 megapixels or greater, is desired. 
0004. In response to Such demands, imaging lenses having 
a five lens configuration, which is a comparatively large num 
ber of lenses, have been proposed. In addition, imaging lenses 
having configurations that include six or more lenses have 
also been improved, in order to further improve performance. 
For example, Japanese Unexamined Patent Publication No. 
2012-155223 proposes an imaging lens with a seven lens 
configuration 

DISCLOSURE OF THE INVENTION 

0005 Meanwhile, there is demand for wider angles of 
view in addition to demand for shorter total lengths, in imag 
ing lenses having comparatively short total lengths. Such as 
those for use in Smartphones, tablet terminals, and the like. 
0006. However, the imaging lens disclosed in Japanese 
Unexamined Patent Publication No. 2012-155223 has a small 
angle of view, and it is difficult for this imaging lens to satisfy 
the demand for a wider angle of view. 
0007. The present invention has been developed in view of 
the foregoing points. The object of the present invention is to 
provide an imaging lens that can achieve a widening of the 
angle of view while realizing a shortening of the total length 
and high imaging performance from a central angle of view to 
peripheral angles of view. It is another object of the present 
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invention to provide an imaging apparatus equipped with the 
lens, which is capable of obtaining high resolution photo 
graphed images. 
0008. An imaging lens of the present invention consists 
essentially of seven lenses, including: 
0009 a first lens having a positive refractive power and a 
convex surface toward the object side; 
0010 a second lens, of which at least one surface is of an 
aspherical shape; 
0011 a third lens, of which at least one surface is of an 
aspherical shape; 
0012 a fourth lens, of which at least one surface is of an 
aspherical shape; 
0013 a fifth lens having a positive refractive power and is 
of a meniscus shape with a convex surface toward the image 
side; 
0014 a sixth lens, of which at least one surface is of an 
aspherical shape; and 
00.15 a seventh lens having a negative refractive power 
and a concave Surface toward the image side, provided in this 
order from the object side: 
0016 the imaging lens satisfying the following condi 
tional formula: 

-1.25<f7f7-0.5 (1) 

0017 wherein fis the focallength of the entire system, and 
f7 is the focal length of the seventh lens. 
0018 Note that in the imaging lens of the present inven 
tion, the expression "consists essentially of seven lenses” 
means that the imaging lens of the present invention may also 
include lenses that practically have no power, optical ele 
ments other than lenses such as a stop and a cover glass, and 
mechanical components such as lens flanges, a lens barrel, a 
camera shake correcting mechanism, etc., in addition to the 
seven lenses. In addition, the shapes of the Surfaces and the 
signs of the refractive powers of the lenses will be considered 
in the paraxial region for those that include aspherical Sur 
faces. 
0019. The optical performance of the imaging lens of the 
present invention can be further improved by adopting the 
following favorable configurations. 
0020. It is preferable for the second lens to have a negative 
refractive power in the imaging lens of the present invention. 
0021. In addition, it is preferable for the third lens to have 
a positive refractive power in the imaging lens of the present 
invention. 
0022. In addition, it is preferable for the fourth lens to have 
a negative refractive power in the imaging lens of the present 
invention. 
0023. In addition, it is preferable for the seventh lens to be 
of a meniscus shape having a convex surface toward the 
object side in the imaging lens of the present invention. 
0024. In addition, it is preferable for the first lens to be of 
a meniscus shape having a convex surface toward the object 
side in the imaging lens of the present invention. 
0025. In addition, the sixth lens may be of a meniscus 
shape having a convex surface toward the object side in the 
imaging lens of the present invention. 
0026. In addition, it is preferable for the fourth lens to be of 
a biconcave shape in the imaging lens of the present inven 
tion. 
0027. In addition, the first lens and the second lens may be 
cemented together and the joint surface between the first lens 
and the second lens may be of an aspherical shape. 
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0028. The imaging lens of the present invention may sat 
isfy one or arbitrary combinations of Conditional Formulae 
(1-1) and (1-2), Conditional Formulae (2) through (2-2), Con 
ditional Formula (3), Conditional Formulae (4) and (4-1), and 
Conditional Formulae (5) and (5-1) below. 

is the focal length of the seventh lens, f6 is the focal length of 
the sixth lens, f3 is the focal length of the third lens, () is the 
half value of a maximum angle of view when focused on an 
object at infinity, L7r is the paraxial radius of curvature of the 
surface of the seventh lens toward the image side, and L7f is 
the paraxial radius of curvature of the surface of the seventh 
lens toward the object side. 
0030. An imaging apparatus of the present invention is 
equipped with the imaging lens of the present invention. 
0031. According to the imaging lens of the present inven 

tion, the configuration of each lens element is optimized 
within a lens configuration having seven lenses as a whole, 
and the configurations of the first, the fifth, and the seventh 
lenses are favorably configured in particular. Therefore, a lens 
system that can achieve a shortening of the total length and a 
widening of the angle of view, and that realizes high imaging 
performance from a central angle of view to peripheral angles 
of view can be realized. 
0032. The imaging apparatus of the present invention is 
equipped with the imaging lens of the present invention. 
Therefore, the imaging apparatus of the present invention is 
capable of obtaining high resolution photographed images. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0033 FIG. 1 is a sectional diagram that illustrates a first 
example of the configuration of an imaging lens according to 
an embodiment of the present invention, and corresponds to a 
lens of Example 1. 
0034 FIG. 2 is a sectional diagram that illustrates a second 
example of the configuration of an imaging lens according to 
an embodiment of the present invention, and corresponds to a 
lens of Example 2. 
0035 FIG. 3 is a sectional diagram that illustrates a third 
example of the configuration of an imaging lens according to 
an embodiment of the present invention, and corresponds to a 
lens of Example 3. 
0036 FIG. 4 is a sectional diagram that illustrates a fourth 
example of the configuration of an imaging lens according to 
an embodiment of the present invention, and corresponds to a 
lens of Example 4. 
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0037 FIG. 5 is a sectional diagram that illustrates a fifth 
example of the configuration of an imaging lens according to 
an embodiment of the present invention, and corresponds to a 
lens of Example 5. 
0038 FIG. 6 is a diagram that illustrates the paths of light 
rays that pass through the imaging lens of FIG. 1. 
0039 FIG. 7 is a collection of diagrams that illustrate 
aberrations of the imaging lens of Example 1, wherein the 
diagrams illustrate spherical aberration, astigmatism, distor 
tion, and lateral chromatic aberration, in this order from the 
left side of the drawing sheet. 
0040 FIG. 8 is a collection of diagrams that illustrate 
aberrations of the imaging lens of Example 2, wherein the 
diagrams illustrate spherical aberration, astigmatism, distor 
tion, and lateral chromatic aberration, in this order from the 
left side of the drawing sheet. 
0041 FIG. 9 is a collection of diagrams that illustrate 
aberrations of the imaging lens of Example 3, wherein the 
diagrams illustrate spherical aberration, astigmatism, distor 
tion, and lateral chromatic aberration, in this order from the 
left side of the drawing sheet. 
0042 FIG. 10 is a collection of diagrams that illustrate 
aberrations of the imaging lens of Example 4, wherein the 
diagrams illustrate spherical aberration, astigmatism, distor 
tion, and lateral chromatic aberration, in this order from the 
left side of the drawing sheet. 
0043 FIG. 11 is a collection of diagrams that illustrate 
aberrations of the imaging lens of Example 5, wherein the 
diagrams illustrate spherical aberration, astigmatism, distor 
tion, and lateral chromatic aberration, in this order from the 
left side of the drawing sheet. 
0044 FIG. 12 is a diagram that illustrates a cellular tele 
phone as an imaging apparatus equipped with the imaging 
lens of the present invention. 
0045 FIG. 13 is a diagram that illustrates a smartphone as 
an imaging apparatus equipped with the imaging lens of the 
present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0046. Hereinafter, embodiments of the present invention 
will be described in detail with reference to the attached 
drawings. 
0047 FIG. 1 illustrates a first example of the configuration 
of an imaging lens according to an embodiment of the present 
invention. This example corresponds to the lens configuration 
of Numerical Example 1 (Table 1 and Table 2), to be 
described later. Similarly, FIG. 2 through FIG. 5 are sectional 
diagrams that illustrate second through fifth examples of lens 
configurations that correspond to Numerical Examples 2 
through 5 (Table 3 through Table 10). In FIGS. 1 through 5, 
the symbol Ri represents the radii of curvature of ith surfaces, 
i being lens Surface numbers that sequentially increase from 
the object side to the image side, with the surface of a lens 
element most toward the object side designated as first. The 
symbol Direpresents the distances between an ith surface and 
an i+1 st Surface along an optical axis Z1. Note that the basic 
configurations of the examples are the same, and therefore a 
description will be given of the imaging lens of FIG. 1 as a 
base, and the examples of FIGS. 2 through 5 will also be 
described as necessary. In addition, FIG. 6 is a diagram that 
illustrates the paths of light rays that pass through the imaging 
lens of FIG. 1. FIG. 6 illustrates the paths of an axial light 
beam 2 and a maximum angle of view light beam 3 in a state 
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focused on an object at a distance of infinity, as well as a half 
value () of a maximum angle of view. Note that with respect 
to the maximum angle of view light beam 3, a principal light 
ray 4 at the maximum angle of view is indicated by a dashed 
and dotted line. 
0048. The imaging lens L of the embodiment of the 
present invention is favorably employed in various imaging 
devices that employ imaging elements such as a CCD and a 
CMOS. The imaging lens L of the embodiment of the present 
invention is particularly favorable for use in comparatively 
miniature portable terminal devices, such as a digital still 
camera, a cellular telephone with a built in camera, a Smart 
phone, a tablet type terminal, and a PDA. The imaging lens L 
is equipped with a first lens L1, a second lens L2, a third lens 
L3, a fourth lens L4, a fifth lens L5, a sixth lens L6, and a 
seventh lens L7, provided in this order from the object side. 
0049 FIG. 12 schematically illustrates a cellular tele 
phone as an imaging apparatus 1 according to an embodiment 
of the present invention. The imaging apparatus 1 of the 
embodiment of the present invention is equipped with the 
imaging lens L according to the embodiment of the present 
invention and an imaging element 100 (refer to FIG. 1) such 
as a CCD that outputs image signals corresponding to optical 
images formed by the imaging lens L. The imaging element 
100 is provided at an image formation plane (imaging Surface 
R18 in FIG. 1 or imaging surfaces R17 in FIGS. 2 through 5) 
of the imaging lens L. 
0050 FIG.13 schematically illustrates a smartphoneasan 
imaging apparatus 501 according to an embodiment of the 
present invention. The imaging apparatus 501 of the embodi 
ment of the present invention is equipped with a camera 
section 541 having the imaging lens L according to the 
embodiment of the present invention and an imaging element 
100 (refer to FIG. 1) such as a CCD that outputs image signals 
corresponding to optical images formed by the imaging lens 
L. The imaging element 100 is provided at an image forma 
tion plane (imaging Surface) of the imaging lens L. 
0051 Various optical members CG may be provided 
between the seventh lens L7 and the imaging element 100, 
depending on the configuration of the camera to which the 
lens is applied. A planar optical member Such as a coverglass 
for protecting an imaging Surface and an infrared cutoff filter 
may be provided, for example. In this case, a planar cover 
glass having a coating having a filtering effect such as an 
infrared cutoff filter coating or an ND filter coating, or a 
material that exhibits similar effects, may be utilized as the 
optical member CG. 
0052 Alternatively, the optical member CG may be omit 
ted, and a coating may be administered on the seventh lens L7 
to obtain the same effect as that of the optical member CG In 
this case, the number of parts can be reduced, and the total 
length can be shortened. 
0053. It is preferable for the imaging lens L to be equipped 
with an aperture stop St positioned at the object side of the 
surface of the third lens L3 toward the object side. In the case 
that the aperture stop St positioned in this manner, increases 
in the incident angles of light rays that pass through the 
optical system and enter the image formation plane (imaging 
element) can be suppressed, particularly at the peripheral 
portions of an imaging region. Note that the expression "posi 
tioned at the object side of the surface of the third lens L3 
toward the object side” means that the position of the aperture 
stop in the direction of the optical axis is at the same position 
as the intersection of marginal axial rays of light and the 
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surface of the third lens L3 toward the object side, or more 
toward the object side than this position. It is preferable for 
the aperture stop St to be positioned at the object side of the 
surface of the first lens L1 toward the object side, in order to 
cause the above advantageous effect to become more promi 
nent. Note that the expression “positioned at the object side of 
the surface of the first lens L1 toward the object side” means 
that the position of the aperture stop in the direction of the 
optical axis is at the same position as the intersection of 
marginal axial rays of light and the Surface of the first lens L1 
toward the object side, or more toward the object side than this 
position. 
0054 Alternatively, the aperture stop St may be provided 
between the first lens L1 and the second lens L2, or between 
the second lens L2 and the third lens L3. In these cases, 
aberrations can be corrected in a well balanced manner by the 
lens positioned toward the object side of the aperture stop St 
and the lens positioned toward the image side of the aperture 
stop, while shortening the total length. In the embodiments, 
the lens of Example 4 (FIG. 4) is an example of a configura 
tion in which the aperture stop St is positioned at the object 
side of the surface of the first lens L1 toward the object side, 
and the lenses of Examples 1 through 3 and Example 5 (FIGS. 
1 through 3 and 5) are examples of configurations in which 
the aperture stop St is provided between the second lens L2 
and the third lens L3. In addition, the aperture stops Stillus 
trated in the drawings do not necessarily represent the sizes or 
shapes thereof, but indicate the positions thereof on the opti 
cal axis Z1. 

0055. In the imaging lens L, the first lens L1 has a positive 
refractive power in the vicinity of the optical axis. For this 
reason, the configuration of the imaging lens L is advanta 
geous from the viewpoint of realizing a shortening the total 
length of the lens. In addition, the first lens L1 has a convex 
surface toward the object side in the vicinity of the optical 
axis. In this case, the positive refractive power of the first lens 
L1, which performs a Substantial portion of the image form 
ing function, can be sufficiently increased. Therefore, short 
ening of the total length of the lens can be more favorably 
realized. In addition, it is preferable for the first lens L1 to be 
of a meniscus shape having a convex surface toward the 
object side in the vicinity of the optical axis. In this case, the 
rearward principal point of the first lens L1 can be moved 
toward the object side, and shortening of the total length can 
be more favorably realized. 
0056. At least one surface of the second lens L2 is of an 
aspherical shape. Therefore, spherical aberration can be 
favorably corrected. Either one of the surface of the second 
lens L2 toward the image side and the Surface of the second 
lens L2 toward the object side may be of an aspherical shape 
in order to obtain this advantageous effect. However, it is 
more preferable for both of the surface toward the image side 
and the surface toward the object side to be of aspherical 
shapes. 
0057. In addition, the first lens L1 and the second lens L2 
may be cemented together. In this case, longitudinal chro 
matic aberration can be favorably corrected. In addition, in 
the case that the first lens L1 and the second lens L2 are 
cemented together, shortening of the distance from the Sur 
face of the first lens L1 toward the object side to the surface of 
the second lens L2 toward the image side is facilitated more 
than a case in which the first lens L1 and the second lens L2 
are single lenses. That is, such a configuration is advanta 
geous from the viewpoint of shortening the total length of the 
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lens. In addition, it is preferable for the joint surface between 
the first lens L1 and the second lens L2 to be of an aspherical 
shape in the case that the first lens L1 and the second lens L2 
are cemented together. In this case, Such a configuration is 
advantageous from the viewpoint of correcting differences in 
spherical aberration caused by differences in the wavelengths 
of light rays that pass through the first lens L1 and the second 
lens L2. Alternatively, the first lens L1 and the second lens L2 
may be configured as single lenses. In this case, the number of 
lens surfaces will be greater than a case in which the first lens 
L1 and the second lens L2 form a cemented lens. Therefore, 
the degree of freedom in the design of each lens will increase. 
This is advantageous from the viewpoint of correcting vari 
ous aberrations while shortening the total length. 
0058. In addition, it is preferable for the second lens L2 to 
have a negative refractive power in the vicinity of the optical 
axis. In this case, longitudinal chromatic aberration and 
spherical aberration can be favorably corrected. In addition, 
the second lens L2 may have a concave surface toward the 
image side in the vicinity of the optical axis. In this case, 
excessive correction of spherical aberration can be prevented. 
Further, the second lens L2 may be of a meniscus shape 
having a concave Surface toward the image side in the vicinity 
of the optical axis. In this case, the aforementioned advanta 
geous effect of preventing excessive correction of spherical 
aberration will become more prominent. 
0059. At least one surface of the third lens L3 is of an 
aspherical shape. Therefore, spherical aberration can be 
favorably corrected. Either one of the surface of the third lens 
L3 toward the image side and the surface of the third lens L3 
toward the object side may be of an aspherical shape in order 
to obtain this advantageous effect. However, it is more pref 
erable for both of the surface toward the image side and the 
surface toward the object side to be of aspherical shapes. 
0060. It is preferable for the third lens L3 to have apositive 
refractive power in the vicinity of the optical axis. In this case, 
spherical aberration can be favorably corrected. In addition, 
the third lens L3 may be of a meniscus shape having a convex 
Surface toward the image side in the vicinity of the optical 
axis. In this case, such a configuration is advantageous from 
the viewpoint of Suppressing the generation of astigmatism. 
Alternatively, the third lens may be of a biconvex shape in the 
vicinity of the optical axis. In this case, such a configuration 
is advantageous from the viewpoint of Suppressing the gen 
eration of spherical aberration. Further, the third lens L3 may 
be of a meniscus shape having a concave surface toward the 
image side. In this case. Such a configuration is advantageous 
from the viewpoint of shortening the total length of the lens. 
0061. At least one surface of the fourth lens L4 is of an 
aspherical shape. Therefore, spherical aberration can be 
favorably corrected. Either one of the surface of the fourth 
lens L4 toward the image side and the surface of the fourth 
lens L4 toward the object side may be of an aspherical shape 
in order to obtain this advantageous effect. However, it is 
more preferable for both of the surface toward the image side 
and the surface toward the object side to be of aspherical 
shapes. 
0062. It is preferable for the fourth lens L4 to have a 
negative refractive power in the vicinity of the optical axis. 
Thereby, lateral chromatic aberration can be favorably cor 
rected. In addition, it is preferable for the fourth lens L4 to be 
of a biconcave shape in the vicinity of the optical axis. In this 
case, spherical aberration and longitudinal chromatic aberra 
tion can be favorably corrected. 
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0063. The fifth lens L5 has a positive refractive power in 
the vicinity of the optical axis. Therefore, increases in the 
incident angles of light rays that pass through the imaging 
lens L and enter the image formation plane (imaging element) 
at the peripheral portions of the imaging region can be favor 
ably suppressed. In addition, the fifth lens L5 is of a meniscus 
shape having a convex surface toward the image side in the 
vicinity of the optical axis. Therefore, the generation of astig 
matism can be suppressed. 
0064. At least one surface of the sixth lens L6 is of an 
aspherical shape. Therefore, spherical aberration can be 
favorably corrected. Either one of the surface of the sixth lens 
L6 toward the image side and the surface of the sixth lens L6 
toward the object side may be of an aspherical shape in order 
to obtain this advantageous effect. However, it is more pref 
erable for both of the surface toward the image side and the 
surface toward the object side to be of aspherical shapes. 
0065. In addition, the sixth lens L6 may have a negative 
refractive power or a positive refractive power in the vicinity 
of the optical axis, as long as desired performance can be 
realized. In the case that the sixth lens L6 has a positive 
refractive power in the vicinity of the optical axis, increases in 
the incident angles of light rays that pass through the imaging 
lens L and enter the image formation plane (imaging element) 
at the peripheral portions of the imaging region can be favor 
ably suppressed. Alternatively, in the case that the sixth lens 
L6 has a negative refractive power in the vicinity of the optical 
axis, negative refractive power can be distributed between 
two lenses, that is, the sixth lens L6 and the seventh lens L7. 
As a result, an appropriate amount of negative refractive 
power can be secured at the image side of the imaging lens L, 
thereby enabling a shortening of the total length of the lens to 
beachieved while Suppressing the generation of astigmatism. 
In addition, it is preferable for the sixth lens L6 to be of a 
meniscus shape in the vicinity of the optical axis. In the case 
that the sixth lens L6 is of a meniscus shape having a convex 
Surface toward the image side in the vicinity of the optical 
axis, the generation of astigmatism can be suppressed. 
0066. The seventh lens L7 has a negative refractive power 
in the vicinity of the optical axis. Thereby, if the first lens L1 
through the sixth lens L6 are considered to constitute a posi 
tive lens group and the seventh lens L7 is considered to 
constitute a negative lens group, the imaging lens L can be of 
a telephoto type configuration as a whole. As a result, the 
rearward principal point of the imaging lens L can be posi 
tioned toward the object side, and a shortening of the total 
length of the lens can be favorably realized. In addition, field 
curvature can be favorably corrected by the seventh lens. L7 
having a negative refractive power in the vicinity of the opti 
cal axis. 

0067. In addition, the seventh lens L7 has a concave sur 
face toward the image side in the vicinity of the optical axis. 
Therefore, a shortening of the total length can be more favor 
ably realized, while field curvature can be favorably cor 
rected. In addition, it is preferable for the seventh lens L7 to be 
of a meniscus shape having a concave surface toward the 
image side in the vicinity of the optical axis. In this case. Such 
a configuration is more advantageous from the viewpoint of 
realizing a shortening of the total length. 
0068. In addition, the surface of the seventh lens. L7 
toward the image side is of an aspherical shape having at least 
one inflection point within a range from an intersection of a 
principal light ray at a maximum angle of view with the 
Surface toward the image side inwardly toward the optical 
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axis in the radial direction. Thereby, increases in the incident 
angles of light rays that pass through the optical system and 
enter the image formation plane (imaging element) can be 
Suppressed, particularly at the peripheral portions of the 
imaging region. In addition, distortion can be favorably cor 
rected by the surface of the seventh lens L7 toward the image 
side being of an aspherical shapehaving at least one inflection 
point within a range from the intersection of a principal light 
ray at a maximum angle of view with the Surface toward the 
image side inwardly toward the optical axis in the radial 
direction. Note that the “inflection point on the surface of the 
seventh lens L7 toward the image side refers to a point at 
which the shape of the surface of the seventh lens L7 toward 
the image side changes from a convex shape to a concave 
shape (or from a concave shape to a convex shape) with 
respect to the image side. In addition, in the present specifi 
cation, the expression “within a range from an intersection of 
a principal light ray at a maximum angle of view with the 
Surface toward the image side inwardly toward the optical 
axis in the radial direction” refers to a position at the inter 
section of the Surface toward the image side and the principal 
light ray at the maximum angle of view and positions along 
the radial direction toward the optical axis therefrom. The 
inflection point may be provided on the surface of the seventh 
lens L7 toward the image side at any arbitrary position from 
among the position at the intersection of the Surface of the 
seventh lens L7 toward the image side and the principal light 
ray at the maximum angle of view and positions along the 
radial direction toward the optical axis therefrom. 
0069. In the case that the third lens L3 through the seventh 
lens L7 that constitute the imaging lens L are single lenses, 
the number of lens surfaces will be greater than that for a case 
in which some of the lenses among the third lens L3 through 
the seventh lens L7 are cemented lenses. Therefore, the 
degree of freedom in the design of each lens will increase. As 
a result, a shortening of the total length can be favorably 
realized. Note that any of the lenses among the third lens L3 
through the seventh lens L7 may be a cemented lens. In this 
case, eccentricities between lenses can be suppressed. 
0070 According to the imaging lens L described above, 
the configurations of each of the first lens L1 through the 
seventh lens L7 are optimized as lens elements in a lens 
configuration having a total of seven lenses. Therefore, a lens 
system which is compatible with an increased number of 
pixels, achieves a shortened total length and a wide angle of 
view, and has high imaging performance from a central angle 
of view to peripheral angles of view, can be realized. 
0071. It is preferable for at least one of the surfaces of each 
of the first lens L1 through the seventh lens L7 of the imaging 
lens L to be an aspherical Surface, in order to improve perfor 
aCC. 

0072 Next, the operation and effects of conditional for 
mulae related to the imaging lens L configured as described 
above will be described in greater detail. Note that it is pref 
erable for the imaging lens L to satisfy any one of the follow 
ing conditional formulae, or arbitrary combinations of the 
following conditional formulae. It is preferable for the con 
ditional formulae to be satisfied to be selected as appropriate 
according to the items required of the imaging lens L. 
0073 First, it is preferable for the focal length f7 of the 
seventh lens L7 and the focal length f of the entire system to 
satisfy Conditional Formula (1) below. 
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Conditional Formula (1) defines a preferable range of 
numerical values for the ratio of the focal length fof the entire 
system with respect to the focal length f7 of the seventh lens 
L7. It is preferable for the refractive power of the seventh lens 
L7 to be maintained such that the value of fif7 is not less than 
or equal to the lower limit defined in Conditional Formula (1). 
In this case, the negative refractive power of the seventh lens 
L7 will not become excessively strong with respect to the 
refractive power of the entire system. As a result, increases in 
the incident angles of light rays that pass through the imaging 
lens L and enter the image formation plane (imaging element) 
at the peripheral portions of the imaging region can be favor 
ably suppressed. In addition, by securing the refractive power 
of the seventh lens L7 such that the value off/f7 is not greater 
than or equal to the upper limit defined in Conditional For 
mula (1), the negative refractive power of the seventh lens L7 
will not become excessively weak with respect to the refrac 
tive power of the entire system. As a result, field curvature can 
be favorably corrected. It is preferable for Conditional For 
mula (1-1) to be satisfied, and more preferable for Condi 
tional Formula (1-2) to be satisfied, in order to cause these 
advantageous effects to become more prominent. 

-1.24-f7f7-0.7 (1-1) 

-1.2<f7f7-0.8 (1-2) 

0074. In addition, it is preferable for the focal length f6 of 
the sixth lens L6 and the focal length f of the entire system to 
satisfy Conditional Formula (2) below. 

Conditional Formula (2) defines a preferable range of 
numerical values for the ratio of the focal length fof the entire 
system with respect to the focal length f6 of the sixth lens L6. 
It is preferable for the refractive power of the sixth lens L6 to 
be maintained such that the value of fif6 is not less than or 
equal to the lower limit defined in Conditional Formula (2). In 
this case, the negative refractive power of the sixth lens L6 
will not become excessively strong with respect to the refrac 
tive power of the entire system. As a result, increases in the 
incident angles of light rays that pass through the imaging 
lens L and enter the image formation plane (imaging element) 
at the peripheral portions of the imaging region can be favor 
ably suppressed. In addition, by setting the refractive power 
of the sixth lens L6 such that the value of f/f6 is not greater 
than or equal to the upper limit defined in Conditional For 
mula (2), lateral chromatic aberration and field curvature can 
be corrected. It is preferable for Conditional Formula (2-1) to 
be satisfied, and more preferable for Conditional Formula 
(2-2) to be satisfied, in order to cause these advantageous 
effects to become more prominent. 

(0075. In addition, it is preferable for the focal length f3 of 
the third lens L3 and the focal length f of the entire system to 
satisfy Conditional Formula (3) below. 

Conditional Formula (3) defines a preferable range of 
numerical values for the ratio of the focal length fof the entire 
system with respect to the focal length f3 of the third lens L3. 
By securing the refractive power of the third lens L3 such that 
the value of f/f3 is not less than or equal to the lower limit 
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defined in Conditional Formula (3), the positive refractive 
power of the third lens L3 will not become excessively weak 
with respect to the refractive power of the entire system. As a 
result, various aberrations can be favorably corrected. This 
configuration is also advantageous from the viewpoint of 
shortening the total length while maintaining a small F num 
ber. By suppressing the refractive power of the third lens L3 
such that the value of f/f3 is not greater than or equal to the 
upper limit defined in Conditional Formula (3), the positive 
refractive power of the fifth lens L5 will not become exces 
sively strong with respect to the refractive power of the entire 
system. As a result, lateral chromatic aberration can be favor 
ably corrected. 
0076. In addition, it is preferable for the focal length f of 
the entire system, the half value () of the maximum angle of 
view in a state focused on an object at infinity, and the paraxial 
radius of curvature L7r of the surface of the seventh lens L7 
toward the image side to satisfy Conditional Formula (4) 
below. 

Conditional Formula (4) defines a preferable range of 
numerical values for the ratio of the paraxial image height 
(f-tan ()) with respect to the paraxial radius of curvature L7r of 
the surface of the seventh lens L7 toward the image side. By 
setting the image height (ftan (o) with respect to the paraxial 
radius of curvature L7r of the surface of the seventh lens L7 
toward the image side such that the value off-tan ()/L7r is not 
less than or equal to the lower limit defined in Conditional 
Formula (4), the absolute value of the paraxial radius of 
curvature L7r of the surface of the seventh lens L7 toward the 
image side, which is the surface most toward the image side in 
the imaging lens, will not become excessively great. As a 
result, a shortening of the total length of the lens can be 
realized, while field curvature can be sufficiently corrected. 
Note that if the seventh lens L7 has a concave surface toward 
the image side and is of an aspherical shape having at least one 
inflection point as shown in the imaging lenses L of each of 
the Examples and the lower limit of Conditional Formula (4) 
is satisfied, field curvature can be favorably corrected from a 
central angle of view to peripheral angles of view. This con 
figuration is favorable from the viewpoint of realizing a wider 
angle of view. By setting the image height (ftan ()) with 
respect to the paraxial radius of curvature L7r of the surface of 
the seventh lens L7 toward the image side such that the value 
off-tan ()/L7r is not greater than or equal to the upper limit 
defined in Conditional Formula (4), the absolute value of the 
paraxial radius of curvature L7r of the surface of the seventh 
lens L7 toward the image side, which is the surface most 
toward the image side in the imaging lens, will not become 
excessively small. This will result in increases in the incident 
angles of light rays that pass through the optical system and 
enter the image formation plane (imaging element) being 
suppressed, particularly at intermediate angles of view. In 
addition, excessive correction of field curvature can be Sup 
pressed. It is more preferable for Conditional Formula (4-1) 
to be satisfied, in order to cause these advantageous effects to 
become more prominent. 

0077. In addition, it is preferable for the paraxial radius of 
curvature L7f of the surface of the seventh lens L7 toward the 
object side and the paraxial radius of curvature L7r of the 
surface of the seventh lens L7 toward the image side to satisfy 
Conditional Formula (5) below. 
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Conditional Formula (5) defines preferred ranges of numeri 
cal values for the paraxial radius of curvature L7f of the 
surface of the seventh lens L7 toward the object side and the 
paraxial radius of curvature L7r of the surface of the seventh 
lens L7 toward the image side. Configuring the imaging lens 
such that the value of (L7f-L7r)/(L7f+L7r) is not less than or 
equal to the lower limit defined in Conditional Formula (5) is 
advantageous from the viewpoint of correcting astigmatism. 
Configuring the imaging lens such that the value of (L7f 
L7r)/(L7f+L7r) is not greater than or equal to the upper limit 
defined in Conditional Formula (5) is advantageous from the 
viewpoint of shortening the total length. It is more preferable 
for Conditional Formula (5-1) below to be satisfied, in order 
to cause these advantageous effects to become more promi 
nent. 

0078. As described above, in the imaging lens L according 
to the embodiment of the present invention, the configuration 
of each lens element is optimized within a lens configuration 
having seven lenses as a whole, and all of the lenses are single 
lenses. Therefore, a lens system that can achieve a shortening 
of the total length and a widening of the angle of view, and that 
realizes high imaging performance from a central angle of 
view to peripheral angles of view can be realized. 
0079. In addition, in the case that the lens configurations of 
each of the first lens L1 through the seventh lens L7 are set 
such that the maximum angle of view in a state focused on an 
object at infinity is 75 degrees or greater as in the imaging 
lenses of Examples 1 through 5, the imaging lens L can be 
favorably applied for use in imaging apparatuses such as 
cellular telephones. That is the imaging lenses of Examples 1 
through 5 can satisfy the requirements regarding shortened 
total lengths and widened angles of view, and can meet 
demand to obtain a desired portion of an image from within a 
image photographed at a wide angle of view and high reso 
lution by imaging apparatuses such as a cellular telephone 
terminal, by enlarging the desired portion. In contrast, the 
imaging lens disclosed in Japanese Unexamined Patent Pub 
lication No. 2012-155223 has a narrow maximum angle of 
view of 66 degrees, and it is difficult for this lens to suffi 
ciently satisfy demand for wider angles of view in imaging 
apparatuses such as a cellular telephone terminal. 
0080) Further improved imaging performance can be real 
ized by satisfying preferred conditions as appropriate. In 
addition, the imaging apparatuses according to the embodi 
ments of the present invention output image signals corre 
sponding to optical images formed by the high performance 
imaging lenses according to the embodiments of the present 
invention. Therefore, photographed images having high reso 
lution from a central angle of view to peripheral angles of 
view can be obtained. 

I0081. Next, specific examples of numerical values of the 
imaging lens of the present invention will be described. A 
plurality of examples of numerical values will be summarized 
and explained below. 
0082 Table 1 and Table 2 below show specific lens data 
corresponding to the configuration of the imaging lens illus 
trated in FIG.1. Table 1 shows basic lens data of the imaging 
lens, and Table 2 shows data related to aspherical surfaces. In 
the lens data of Table 1, ith lens surface numbers that sequen 
tially increase from the object side to the image side, with 
surface of an optical element most toward the object side 
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designated as first, are shown in the column Si for the imaging 
lens of Example 1. The radii of curvature (mm) ofith surfaces 
from the object side corresponding to the symbols Ri illus 
trated in FIG. 1 are shown in the column Ri. Similarly, the 
distances between an ith surface Si and an i-1 st surface Si-1 
from the object side along the optical axis Zare shown in the 
column Di. The refractive indices ofth optical elements from 
the object side with respect to the d line (wavelength: 587.6 
nm) are shown in the column Ndj. The Abbe’s numbers of the 
jth optical elements with respect to the d line are shown in the 
column Vd. 
0083 Table 1 also shows the aperture stop St and the 
optical member CG In Table 1, a surface number and the text 
“(St) are shown in the row of the surface number that corre 
sponds to the aperture stop St, and a Surface number and the 
text"(IMG) are shown in the surface number corresponding 
to the imaging Surface. The signs of the radii of curvature are 
positive for Surface shapes having convex surfaces toward the 
object side, and negative for Surface shapes having convex 
Surfaces toward the image side. In addition, the values of the 
focal length f(mm) of the entire system, the back focus Bf 
(mm), the F number Fino., and the maximum angle of view2(1) 
() are shown as data above the lens data. Note that the back 
focus Bf is represented as an air converted value. 
0084. In the imaging lens of Example 1, both of the sur 
faces of the first lens L1 through the seventh lens L7 are all 
aspherical surfaces. The radii of curvature in the vicinity of 
the optical axis (paraxial radii of curvature) are shown as the 
radii of curvature of these aspherical surfaces in the basic lens 
data of Table 1. 
0085 Table 2 shows aspherical surface data of the imaging 
lens of Example 1. In the numerical values shown as the 
aspherical surface data, the symbol “E” indicates that the 
numerical value following thereafter is a “power index' hav 
ing 10 as a base, and that the numerical value represented by 
the index function having 10 as a base is to be multiplied by 
the numerical value in front of “E”. For example, “1.OE-02 
indicates that the numerical value is “1.0-10' 
I0086. The values of coefficients An and KA represented 
by the aspherical surface shape formula (A) below are shown 
as the aspherical Surface data. In greater detail, Z is the length 
(mm) of a normal line that extends from a point on the 
aspherical Surface having a height h to a plane (a plane per 
pendicular to the optical axis) that contacts the apex of the 
aspherical Surface. 

Cxh (A) 
Z= -= + X. An Xi' 

1 + V1 - KAX C2xh2 

0087 wherein: Z is the depth of the aspherical surface 
(mm), h is the distance from the optical axis to the Surface of 
the lens (height) (mm), C is the paraxial curvature=1/R (R is 
the paraxial radius of curvature). An is an nth ordinal aspheri 
cal Surface coefficient (n is an integer 3 or greater), and KA is 
an aspherical Surface coefficient. 
0088 Specific lens data corresponding to the configura 
tions of the imaging lenses illustrated in FIG. 2 through FIG. 
5 are shown in Table3 through Table 10 as Example 2 through 
Example 5. In the imaging lenses of Examples 1 through 4. 
both of the surfaces of the first lens L1 through the seventh 
lens L7 are all aspherical Surfaces. In the imaging lens of 
Example 5, the surfaces of the first lens L1 through the sev 
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enth lens L7 are all aspherical surfaces other than the joint 
surface between the first lens L1 and the second lens L2. 
I0089 FIG. 7 is a collection of diagrams that illustrate 
aberrations of the imaging lens of Example 1, wherein the 
diagrams illustrate the spherical aberration, the astigmatism 
(field curvature), the distortion and the lateral chromatic aber 
ration (chromatic aberration of magnification) of the imaging 
lens of Example 1, respectively, in this order from the left side 
of the drawing sheet. Each of the diagrams that illustrate the 
spherical aberration, the astigmatism (field curvature), and 
the distortion illustrate aberrations using the d line (wave 
length: 587.6 mm) as a reference wavelength. The diagram 
that illustrates spherical aberration also shows aberrations 
related to the F line (wavelength: 486.1 nm), the C line (wave 
length: 656.3 nm), and the gline (wavelength: 435.8 nm). The 
diagram that illustrates lateral chromatic aberration shows 
aberrations related to the F line, the C line, and the gline. In 
the diagram that illustrates astigmatism, aberration in the 
sagittal direction (S) is indicated by a solid line, while aber 
ration in the tangential direction (T) is indicated by a broken 
line. In addition, “Fino.” denotes F numbers, and “(t)' denotes 
a half value of the maximum angle of view in a state focused 
on an object at infinity. 
0090 Similarly, the aberrations of the imaging lens of 
Example 2 through Example 5 are illustrated in FIG. 8 
through FIG. 11. The diagrams that illustrate aberrations in 
FIG. 8 through FIG. 11 are for those in which the object 
distance is infinity. 
0091 Table 11 shows values corresponding to Conditional 
Formulae (1) through (5), respectively summarized for each 
of Examples 1 through 5. 
0092. As can be understood from each set of numerical 
value data and from the diagrams that illustrate aberrations, 
each of the Examples favorably correct distortion, realize a 
widened angle of view, and realize high imaging perfor 
aCC. 

0093. Note that the imaging lens of the present invention is 
not limited to the embodiments and Examples described 
above, and various modifications are possible. For example, 
the values of the radii of curvature, the distances among 
surfaces, the refractive indices, the Abbe’s numbers, the 
aspherical Surface coefficients, etc., are not limited to the 
numerical values indicated in connection with the Examples 
of numerical values, and may be other values. 
0094. In addition, the Examples are described under the 
presumption that they are to be utilized with fixed focus. 
However, it is also possible for configurations capable of 
adjusting focus to be adopted. It is possible to adopt a con 
figuration, in which the entirety of the lens system is fed out 
or a portion of the lenses is moved along the optical axis to 
enable automatic focus, for example. 

TABLE 1 

Example 1 
f = 6.359, Bf = 1.211, Fno. = 1.86. 20) = 79.6 

Si Ri Di Nd vd 

*1 3.37843 O.974 1.6893O S3.08 
*2 10.38887 O.100 
*3 7.40842 0.550 1.997S4 20.51 
*4 S.1562O O.241 
5 ce O.218 

(St) 
*6 -119.67071 O666 1.54492 SS-89 
87 -9.66OOS O.318 
* 8 -1993O43 0.550 1.633S1 23.63 
* 9 88.19030 0.570 
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TABLE 10-continued 

Example 5: Aspherical Surface Data 

13 1.32S6SS4E-03 -2.9673804E-04 2.6678628E-OS 3.6918683E-O6 -12224215E-06 
14 -3.8611923E-O4 8.2O19864E-OS -4.5907289E-06 -7.3435751E-07 1.232911 OE-07 

A12 A13 A14 A15 A16 

1 S.4733062E-O4 7.923O86SE-OS -4.9538959E-OS 7.948,5792E-06 -4S4O9368E-07 
3 -2.5080777E-O3 -24O1421 OE-OS 2.291.3263E-04 -5.7436472E-OS 4.6936091E-06 
5 -2.791046OE-O3 -3.6519105E-04 3.3736742E-04 - 6.8684462E-OS 4.8893713E-06 
6 2.4920997E-03 18493815E-04 -2.2243418E-04 42918859E-05 -2.72O32O8E-06 
7 4.71966OSE-O3 -1.3258.324E-OS -2.8470831E-04 6.2914857E-OS -45972792E-06 
8 6.9746535E-04 3.651, 1931E-OS -3.8343484E-OS 6.273418OE-06 -3.5681 163E-O7 
9 6.5762999E-06 6.2857671E-07 -3.459.2278E-07 6.1824.806E-08 -4.7340163E-09 
10 3.58.87724E-06 -3.1337567E-07 -8.5594662E-10 2.0850537E-09 -1.3069870E-10 
11 9.7515953E-06 14459006E-07 -2.0257799E-07 2.2632678E-08 -8.4O124SOE-10 
12 12290269E-06 2.0499052E-O8 -1.6O72931E-08 1.3572O89E-09 -3.81990O6E-11 
13 1.0573957E-07 2.82960O2E-09 -1.2402259E-09 92.75.4343E-11 -2.456982SE-12 
14 -6.9644639E-09 1873927SE-10 3.958.1873E-11 -7.901.5367E-12 3.7513479E-13 

TABLE 11 

Values Related to Conditional Formulae 

Example Example Example Example Example 
Formula Condition 1 2 3 4 5 

1 fif7 -1.17 -O.85 -0.95 -O.99 -1.05 
2 fife O.04 -O.25 -O.27 -0.16 -0.13 
3 fif3 O.33 O.23 O.25 O.19 O.21 
4 f" tano), L7r 2.89 2.21 2.53 2.70 2.68 
5 (L7f- L7r)/(L7f+ L7r) O.49 0.46 O.45 O45 O48 

0095. Note that the above paraxial radii of curvature, the between the calculated depths Zand actually measured depth 
distances among Surfaces, the refractive indices, and the 
Abbe’s numbers were obtained by measurements performed 
by specialists in the field of optical measurement, according 
to the methods described below. 
0096. The paraxial radii of curvature were obtained by 
measuring the lenses using an ultra high precision three 
dimensional measurement device UA3P (by Panasonic Fac 
tory Solutions K. K.) by the following procedures. A paraxial 
radius of curvature R (m is a natural number) and a conical 
coefficient K, are preliminarily set and input into UA3P, and 
an nth order aspherical Surface coefficient An of an aspherical 
shape formula is calculated from the input paraxial radius of 
curvature R, and conical coefficient K. and the measured 
data, using a fitting function of UA3P. C=1/R. and 
KA K-1 are considered in the aforementioned aspherical 
Surface shape formula (A). Depths Z of an aspherical Surface 
in the direction of the optical axis corresponding to heightsh 
from the optical axis are calculated from R. K. An, and the 
aspherical surface shape formula. The difference between the 
calculated depths Zand actually measured depth values Zare 
obtained for each heighth from the optical axis. Whether the 
difference is within a predetermined range is judged. In the 
case that the difference is within the predetermined range, R, 
is designated as the paraxial radius of curvature. On the other 
hand, in the case that the difference is outside the predeter 
mined range, the value of at least one of R, and K is 
changed, set as R and K, and input to UA3P. The 
processes described above are performed, and judgment 
regarding whether the difference between the calculated 
depths Z and actually measured depth values Z for each 
heighth from the optical axis is within a predetermined range 
is judged. These procedures are repeated until the difference 

values Z for each height h from the optical axis is within a 
predetermined range. Note that here, the predetermined range 
is set to be 200 nm or less. In addition, a range from 0 to /s the 
maximum lens outer diameter is set as the range of h. 
0097. The distances among surfaces are obtained by mea 
Surements using OptiSurf (by Trioptics), which is an appara 
tus for measuring the central thicknesses and distances 
between surfaces of paired lenses. 
0098. The refractive indices are obtained by performing 
measurements in a state in which the temperature of a mea 
surement target is 25°C., using KPR-2000 (by K. K. Shi 
madzu), which is a precision refractometer. The refractive 
index measured with respect to the d line (wavelength: 587.6 
nm) is designated as Nd. Similarly, the refractive index mea 
sured with respect to the e line (wavelength: 546.1 nm) is 
designated as Ne, the refractive index measured with respect 
to the F line (wavelength: 486.1 nm) is designated as NF, the 
refractive index measured with respect to the C line (wave 
length: 656.3 nm) is designated as NC, and the refractive 
index measured with respect to the gline (wavelength: 435.8 
nm) is designated as Ng. The Abbe’s number vd with respect 
to the d line is obtained by calculations, substituting the 
values of Nd, NF, and NC obtained by the above measure 
ments into the formula below. 
vd=(Nd-1)/(NF-NC) 
What is claimed is: 
1. An imaging lens consisting essentially of seven lenses, 

including: 
a first lens having a positive refractive power and a convex 

surface toward the object side: 
a second lens, of which at least one surface is of an aspheri 

cal shape; 
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a third lens, of which at least one Surface is of an aspherical 
shape; 

a fourth lens, of which at least one surface is of an aspheri 
cal shape; 

a fifth lens having a positive refractive power and is of a 
meniscus shape with a convex surface toward the image 
side; 

a sixth lens, of which at least one surface is of an aspherical 
shape; and 

a seventh lens having a negative refractive power and a 
concave Surface toward the image side, provided in this 
order from the object side; 

the imaging lens satisfying the following conditional for 
mula: 

wherein f is the focal length of the entire system, and f7 is 
the focal length of the seventh lens. 

2. An imaging lens as defined in claim 1 that further satis 
fies the following conditional formula: 

wherein f6 is the focal length of the sixth lens. 
3. An imaging lens as defined in claim 1 that further satis 

fies the following conditional formula: 

wherein f3 is the focal length of the third lens. 
4. An imaging lens as defined in claim 1 that further satis 

fies the following conditional formula: 

wherein () is the half value of a maximum angle of view 
when focused on an object at infinity, and L7r is the 
paraxial radius of curvature of the surface of the seventh 
lens toward the image side. 

5. An imaging lens as defined in claim 1, wherein: 
the second lens has a negative refractive power. 
6. An imaging lens as defined in claim 1, wherein: 
the third lens has a positive refractive power. 
7. An imaging lens as defined in claim 1, wherein: 
the fourth lens has a negative refractive power. 
8. An imaging lens as defined in claim 1, wherein: 
the seventh lens is of a meniscus shape having a convex 

surface toward the object side. 
9. An imaging lens as defined in claim 1, wherein: 
the first lens is of a meniscus shapehaving a convex surface 

toward the object side. 
10. An imaging lens as defined in claim 1, wherein: 
the sixth lens is of a meniscus shape having a convex 

surface toward the object side. 
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11. An imaging lens as defined in claim 1, wherein: 
the fourth lens is of a biconcave shape. 
12. An imaging lens as defined in claim 1 that further 

satisfies the following conditional formula: 

wherein L7r is the paraxial radius of curvature of the sur 
face of the seventh lens toward the image side, and L7fis 
the paraxial radius of curvature of the surface of the 
seventh lens toward the object side. 

13. An imaging lens as defined in claim 1 that further 
satisfies the following conditional formula: 

-1.24-f7f7-0.7 (1-1). 

14. An imaging lens as defined in claim 1 that further 
satisfies the following conditional formula: 

wherein f6 is the focal length of the sixth lens. 
15. An imaging lens as defined in claim 1 that further 

satisfies the following conditional formula: 

wherein () is the half value of a maximum angle of view 
when focused on an object at infinity, and L7r is the 
paraxial radius of curvature of the surface of the seventh 
lens toward the image side. 

16. An imaging lens as defined in claim 1 that further 
satisfies the following conditional formula: 

wherein L7r is the paraxial radius of curvature of the sur 
face of the seventh lens toward the image side, and L7fis 
the paraxial radius of curvature of the surface of the 
seventh lens toward the object side. 

17. An imaging lens as defined in claim 1 that further 
satisfies the following conditional formula: 

18. An imaging lens as defined in claim 1 that further 
satisfies the following conditional formula: 

wherein f6 is the focal length of the sixth lens. 
19. An imaging lens as defined in claim 1, wherein: 
the first lens and the second lens are cemented together, and 
the joint surface between the first lens and the second lens 

is of an aspherical shape. 
20. An imaging apparatus equipped with an imaging lens as 

defined in claim 1. 
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