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(57) ABSTRACT 

An imaging lens includes first to fifth lens elements arranged 
from an object side to an image side in the given order. 
Through designs of surfaces of the lens elements and relevant 
lens parameters, a short system length of the imaging lens 
may be achieved while maintaining good optical perfor 
aCC. 
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IMAGING LENS, AND ELECTRONIC 
APPARATUS INCLUDING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority of Chinese Patent 
Application No. 201410158325.2, filed on Apr. 18, 2014. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The invention relates to an imaging lens and an 
electronic apparatus including the same. 
0004 2. Description of the Related Art 
0005. In recent years, as use of portable electronic devices 
(e.g., mobile phones and digital cameras) becomes ubiqui 
tous, much effort has been put into reducing dimensions of 
portable electronic devices. Moreover, as dimensions of 
charged coupled device (CCD) and complementary metal 
oxide semiconductor (CMOS) based optical sensors are 
reduced, dimensions of imaging lenses for use with the opti 
cal sensors must be correspondingly reduced without signifi 
cantly compromising optical performance. 
0006 Each of U.S. Pat. Nos. 7,480,105, 7,639,432, 7,486, 
449 and 7.684,127 discloses a conventional imaging lens that 
includes five lens elements. In U.S. Pat. Nos. 7,480,105 and 
7,639,432, the refractive power of the first two lens elements 
has a negative-positive configuration, whereas in U.S. Pat. 
Nos. 7,486,449 and 7.684,127, a negative-negative configu 
ration is found. However, these configurations may not 
achieve good optical properties, and the length of the conven 
tional imaging lens of each of the aforementioned Patent 
cases is 10mm-18 mm, which renders the same unsuitable to 
be incorporated into a mobile phone, a digital camera and/or 
other portable electronic devices with a thin design. 
0007 Enlarging the field of view and reducing the system 
length of the imaging lens while maintaining satisfactory 
optical performance are always a goal in the industry. 

SUMMARY OF THE INVENTION 

0008. Therefore, the object of the present invention is to 
provide an imaging lens having a shorter overall length while 
maintaining good optical performance. 
0009. According to one aspect of the present invention, 
there is provided an imaging lens including a first lens ele 
ment, a second lens element, a third lens element, a fourth lens 
element and a fifth lens element arranged in order from an 
object side to an image side along an optical axis of said 
imaging lens. Each of the first lens element, the second lens 
element, the third lens element, the fourth lens element and 
the fifth lens element has a refractive power, an object-side 
Surface facing toward the object side, and an image-side 
Surface facing toward the image side. 
0010. The object-side surface of the first lens element is a 
convex surface, and has a convex portion in a vicinity of the 
optical axis, and a convex portion in a vicinity of a periphery 
of said first lens element. The image-side surface of the sec 
ond lens element is a concave Surface, and has a concave 
portion in a vicinity of the optical axis, and a concave portion 
in a vicinity of a periphery of said second lens element. The 
third lens element is made of a plastic material. The object 
side Surface of the fourth lens element has a sag value of 
Sag ro at the optical axis, a sag value of Sag r1 at a Surface 
point thereof corresponding to a distance of/3 of an effective 
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optical radius thereof from the optical axis in a radially out 
ward direction, a sag value of Sag r2 at a surface point thereof 
corresponding to a distance of 2/3 of the effective optical 
radius thereof from the optical axis in the radially outward 
direction, and a sag value of Sag r3 at a surface point thereof 
corresponding to a distance of the effective optical radius 
thereoffrom the optical axis in the radially outward direction. 
The object-side surface of the fourth lens element satisfies: 
Sag r1-Sag rol>|Sag r2-Sag r1 and Sag r3-Sag 
r2|>|Sag r2-Sag r1|.The image-side surface of the fifth lens 
element has a concave portion in a vicinity of the optical axis, 
and a convex portion in a vicinity of a periphery of the fifth 
lens element. The imaging lens does not include any lens 
element with refractive power other than the first lens ele 
ment, the second lens element, the third lens element, the 
fourth lens element and the fifth lens element. 
0011. Another object of the present invention is to provide 
an electronic apparatus including an imaging lens with five 
lens elements. 
0012. According to another aspect of the present inven 
tion, there is provided an electronic apparatus including a 
housing and an imaging module. The imaging module is 
disposed in the housing, and includes the imaging lens of this 
invention, a barrel on which the imaging lens is disposed, a 
holder unit on which the barrel is disposed, and an image 
sensor disposed at the image side of the imaging lens. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013. Other features and advantages of the present inven 
tion will become apparent in the following detailed descrip 
tion of the preferred embodiments with reference to the 
accompanying drawings, of which: 
0014 FIG. 1 is a schematic diagram to illustrate the struc 
ture of a lens element; 
0015 FIG. 2 is a schematic diagram that illustrates the first 
preferred embodiment of an imaging lens according to the 
present invention; 
0016 FIG. 3 shows values of some optical data corre 
sponding to the imaging lens of the first preferred embodi 
ment; 
0017 FIG. 4 shows values of some aspherical coefficients 
corresponding to the imaging lens of the first preferred 
embodiment; 
(0018 FIGS. 5(a) to 5(d) show different optical character 
istics of the imaging lens of the first preferred embodiment; 
0019 FIG. 6 is a schematic diagram to illustrate sags of the 
fourth lens element of the first preferred embodiment; 
0020 FIG. 7 is a schematic diagram that illustrates the 
second preferred embodiment of an imaging lens according 
to the present invention; 
0021 FIG. 8 shows values of some optical data corre 
sponding to the imaging lens of the second preferred embodi 
ment; 
0022 FIG.9 shows values of some aspherical coefficients 
corresponding to the imaging lens of the second preferred 
embodiment; 
(0023 FIGS. 10(a) to 10(d) show different optical charac 
teristics of the imaging lens of the second preferred embodi 
ment; 
0024 FIG. 11 is a schematic diagram that illustrates the 
third preferred embodiment of an imaging lens according to 
the present invention; 
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0025 FIG. 12 shows values of some optical data corre 
sponding to the imaging lens of the third preferred embodi 
ment, 
0026 FIG. 13 shows values of some aspherical coeffi 
cients corresponding to the imaging lens of the third preferred 
embodiment; 
0027 FIGS. 14(a) to 14(d) show different optical charac 

teristics of the imaging lens of the third preferred embodi 
ment, 
0028 FIG. 15 is a schematic diagram that illustrates the 
fourth preferred embodiment of an imaging lens according to 
the present invention; 
0029 FIG. 16 shows values of some optical data corre 
sponding to the imaging lens of the fourth preferred embodi 
ment, 
0030 FIG. 17 shows values of some aspherical coeffi 
cients corresponding to the imaging lens of the fourth pre 
ferred embodiment; 
0031 FIGS. 18(a) to 18(d) show different optical charac 

teristics of the imaging lens of the fourth preferred embodi 
ment, 
0032 FIG. 19 is a schematic diagram that illustrates the 

fifth preferred embodiment of an imaging lens according to 
the present invention; 
0033 FIG. 20 shows values of some optical data corre 
sponding to the imaging lens of the fifth preferred embodi 
ment, 
0034 FIG. 21 shows values of some aspherical coeffi 
cients corresponding to the imaging lens of the fifth preferred 
embodiment; 
0035 FIGS. 22(a) to 22(d) show different optical charac 

teristics of the imaging lens of the fifth preferred embodi 
ment, 
0036 FIG. 23 is a schematic diagram that illustrates the 
sixth preferred embodiment of an imaging lens according to 
the present invention; 
0037 FIG. 24 shows values of some optical data corre 
sponding to the imaging lens of the sixth preferred embodi 
ment, 
0038 FIG. 25 shows values of some aspherical coeffi 
cients corresponding to the imaging lens of the sixth preferred 
embodiment; 
0039 FIGS. 26(a) to 26(d) show different optical charac 

teristics of the imaging lens of the sixth preferred embodi 
ment, 
0040 FIG. 27 is a schematic diagram that illustrates the 
seventh preferred embodiment of an imaging lens according 
to the present invention; 
0041 FIG. 28 shows values of some optical data corre 
sponding to the imaging lens of the seventh preferred embodi 
ment, 
0042 FIG. 29 shows values of some aspherical coeffi 
cients corresponding to the imaging lens of the seventh pre 
ferred embodiment; 
0043 FIGS. 30(a) to 30(d) show different optical charac 

teristics of the imaging lens of the seventh preferred embodi 
ment, 
0044 FIG. 31 is a table that lists values of relationships 
among some lens parameters corresponding to the imaging 
lenses of the first to seventh preferred embodiments: 
0045 FIG.32 is a schematic partly sectional view to illus 

trate a first exemplary application of the imaging lens of the 
present invention; and 
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0046 FIG.33 is a schematic partly sectional view to illus 
trate a second exemplary application of the imaging lens of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0047. Before the present invention is described in greater 
detail, it should be noted that like elements are denoted by the 
same reference numerals throughout the disclosure. 
0048. In the following description, “a lens element has a 
positive (or negative) refractive power” means the lens ele 
ment has a positive (or negative) refractive power in a vicinity 
of an optical axis thereof. An object-side Surface (or image 
side Surface) has a convex (or concave) portion at a certain 
area' means that, compared to a radially exterior area adja 
cent to said certain area, said certain area is more convex (or 
concave) in a direction parallel to the optical axis. Referring 
to FIG. 1 as an example, the lens element is radially sym 
metrical with respect to an optical axis (I) thereof. The object 
side Surface of the lens element has a convex portionatan area 
A, a concave portion at an area B, and a convex portion at an 
area C. This is because the area A is more convex in a direction 
parallel to the optical axis (I) in comparison with a radially 
exterior area thereof (i.e., area B), the area B is more concave 
in comparison with the area C, and the area C is more convex 
in comparison with an area E. “In a vicinity of a periphery' 
refers to an area around a periphery of a curved Surface of the 
lens element for passage of imaging light only, which is the 
area C in FIG.1. The imaging light includes achiefray Lc and 
a marginal ray Lim. “In a vicinity of the optical axis' refers to 
an area around the optical axis of the curved surface for 
passage of the imaging light only, which is the area A in FIG. 
1. In addition, the lens element further includes an extending 
portion E for installation into an optical imaging lens device. 
Ideally, the imaging light does not pass through the extending 
portion E. The structure and shape of the extending portion E 
are not limited herein. In the following embodiments, the 
extending portion E is not depicted in the drawings for the 
sake of clarity. 
0049 Referring to FIG. 2, the first preferred embodiment 
of an imaging lens 10 according to the present invention 
includes an aperture stop 2, a first lens element 3, a second 
lens element 4, a third lens element 5, a fourth lens element 6, 
a fifth lens element 7 and an optical filter 8 arranged in the 
given order from an object side to an image side along an 
optical axis (I) of the imaging lens 10. The optical filter 8 is an 
infrared cut filter for selectively absorbing infrared light to 
thereby reduce imperfection of images formed at an image 
plane 100. 
0050. Each of the first, second, third, fourth and fifth lens 
elements 3-7 and the optical filter 8 has an object-side surface 
31, 41, 51, 61, 71, 81 facing toward the object side, and an 
image-side surface 32, 42, 52, 62, 72, 82 facing toward the 
image side. Light entering the imaging lens 10 travels through 
the aperture stop 2, the object-side and image-side Surfaces 
31, 32 of the first lens element 3, the object-side and image 
side surfaces 41, 42 of the second lens element 4, the object 
side and image-side surfaces 51, 52 of the third lens element 
5, the object-side and image-side surfaces 61, 62 of the fourth 
lens element 6, the object-side and image-side surfaces 71, 72 
of the fifth lens element 7, and the object-side and image-side 
surfaces 81, 82 of optical filter 8, in the given order, to forman 
image on the image plane 100. In this embodiment, each of 
the object-side surfaces 31, 41,51, 61, 71 and the image-side 
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surfaces 32,42, 52, 62.72 is aspherical and has a centerpoint 
coinciding with the optical axis (I). 
0051 Each of the lens elements 3-7 is made of a plastic 
material and has a refractive power in this embodiment. How 
ever, at least one of the lens elements 3, 4, 6 and 7 may be 
made of other materials in other embodiments. 
0052. In the first preferred embodiment, which is depicted 
in FIG. 2, the first lens element 3 has a positive refractive 
power. The object-side surface 31 of the first lens element 3 is 
a convex surface that has a convex portion 311 in a vicinity of 
the optical axis (I), and a convex portion 312 in a vicinity of 
a periphery of the first lens element 3. The image-side surface 
32 of the first lens element 3 has a concave portion 321 in a 
vicinity of the optical axis (I), and a convex portion 322 in a 
vicinity of the periphery of the first lens element 3. 
0053. The second lens element 4 has a negative refractive 
power. The object-side surface 41 of the second lens element 
4 is a convex surface that has a convex portion 411 in a 
vicinity of the optical axis (I), and a convex portion 412 in a 
vicinity of a periphery of the second lens element 4. The 
image-side Surface 42 of the second lens element 4 is a con 
cave Surface that has a concave portion 421 in a vicinity of the 
optical axis (I), and a concave portion 422 in a vicinity of the 
periphery of the second lens element 4. 
0054) The third lens element 5 has a positive refractive 
power. The object-side surface 51 of the third lens element 5 
has a convex portion 511 in a vicinity of the optical axis (I), a 
convexportion 512 in a vicinity of a periphery of the third lens 
element 5, and a concave portion 513 between the convex 
portions 511,512. The image-side surface 52 of the third lens 
element 5 has a convex portion 521 in a vicinity of the optical 
axis (I), and a concave portion 522 in a vicinity of the periph 
ery of the third lens element 5. 
0055. The fourth lens element 6 has a negative refractive 
power. The object-side surface 61 of the fourth lens element 6 
is a concave surface that has a concave portion 611 in a 
vicinity of the optical axis (I), and a concave portion 612 in a 
vicinity of a periphery of the fourth lens element 6. The 
image-side surface 62 of the fourth lens element 6 is a convex 
surface that has a convex portion 621 in a vicinity of the 
optical axis (I), and a convex portion 622 in a vicinity of the 
periphery of the fourth lens element 6. 
0056. The fifth lens element 7 has a positive refractive 
power. The object-side surface 71 of the fifth lens element 7 
has a convex portion 711 in a vicinity of the optical axis (I), 
and a concave portion 712 in a vicinity of a periphery of the 
fifth lens element 7. The image-side surface 72 of the fifth lens 
element 7 has a concave portion 721 in a vicinity of the optical 
axis (I), and a convex portion 722 in a vicinity of the periphery 
of the fifth lens element 7. 
0057 Referring to FIG. 6, the object-side surface 61 of the 
fourth lens element 6 has a sag value of Sag r() at the optical 
axis (I), a sag value of Sag r1 at a surface point thereof 
corresponding to a distance of/3 of an effective optical radius 
thereof from the optical axis (I) in a radially outward direc 
tion, a sag value of Sag r2 at a Surface point thereof corre 
sponding to a distance of 2/3 of the effective optical radius 
thereof from the optical axis (I) in the radially outward direc 
tion, and a sag value of Sag r3 at a Surface point thereof 
corresponding to a distance of the effective optical radius 
thereof from the optical axis (I) in the radially outward direc 
tion. The object-side surface 61 of the fourth lens element 6 
satisfies: Sag r1-Sag rol>|Sag r2-Sag r1 and Sag r3 
Sag r2|>|Sag r2-Sag r1. In this embodiment, a length of 
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the effective optical radius r=1.309 mm, Sag rO|=0 mm. 
Sag r1=0.03155 mm, Sag r2|=0.04578 mm, and Sag 
r3=0.26528 mm. 
0058. In the first preferred embodiment, the imaging lens 
10 does not include any lens element with refractive power 
other than the aforesaid lens elements 3-7. 
0059. Shown in FIG. 3 is a table that lists values of some 
optical data corresponding to the surfaces 31-81, 32-82 of the 
first preferred embodiment. The imaging lens 10 has an over 
all system effective focal length (EFL) of 3.436 mm, a half 
field-of-view (HFOV) of 41.91, an F-number of 2.17, and a 
system length of 4.387 mm. The system length refers to a 
distance between the object-side surface 31 of the first lens 
element 3 and the image plane 100 at the optical axis (I). 
0060. In this embodiment, each of the object-side surfaces 
31-71 and the image-side surfaces 32-72 is aspherical, and 
satisfies the relationship of 

(1) 
+ y axY? 2. 

0061 where: 
0062 R represents a radius of curvature of an aspherical 
Surface; 
0063 Z represents a depth of the aspherical surface, which 

is defined as a perpendicular distance between an arbitrary 
point on the aspherical surface that is spaced apart from the 
optical axis (I) by a distance Y, and a tangent plane at a vertex 
of the aspherical Surface at the optical axis (I); 
0064 Y represents a perpendicular distance between the 
arbitrary point on the aspherical Surface and the optical axis 
(I); 
0065 K represents a conic constant; and 
I0066) a represents a 2i" aspherical coefficient. 
0067 Shown in FIG. 4 is a table that lists values of some 
aspherical coefficients of the aforementioned relationship (1) 
corresponding to the first preferred embodiment. Each row in 
FIG. 4 lists the aspherical coefficients of a respective one of 
the object-side surfaces 31-71 and the image-side surfaces 
32-72. 
0068 Relationships among some of the lens parameters 
corresponding to the first preferred embodiment are shown in 
FIG. 31 where: 
0069 T1 represents a thickness of the first lens element 3 
at the optical axis (I); 
0070 T2 represents a thickness of the second lens element 
5 at the optical axis (I); 
(0071 T3 represents a thickness of the third lens element 5 
at the optical axis (I); 
0072 T4 represents a thickness of the fourth lens element 
6 at the optical axis (I); 
(0073. T5 represents a thickness of the fifth lens element 7 
at the optical axis (I); 
0074 G12 represents an air gap length between the first 
lens element 3 and the second lens element 4 at the optical 
axis (I); 
0075 G23 represents an air gap length between the second 
lens element 4 and the third lens element 5 at the optical axis 
(I); 
0076 G34 represents an air gap length between the third 
lens element 5 and the fourth lens element 6 at the optical axis 
(I); 
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0077 G45 represents an air gap length between the fourth 
lens element 6 and the fifth lens element 7 at the optical axis 
(I); and 
0078 ALT represents a sum of thicknesses of the first lens 
element 3, the second lens element 4, the third lens element 5, 
the fourth lens element 6 and the fifth lens element 7 at the 
optical axis (I) (i.e., the sum of T1, T2, T3, T4 and T5). 
0079 FIGS. 5(a) to 5(d) respectively show simulation 
results corresponding to longitudinal spherical aberration, 
Sagittalastigmatism aberration, tangential astigmatism aber 
ration, and distortion aberration of the first preferred embodi 
ment. In each of the simulation results, curves corresponding 
respectively to wavelengths of 470 nm, 555 nm, and 650 nm 
are shown. It can be understood from FIG. 5(a) that, since 
each of the curves corresponding to longitudinal spherical 
aberration has a focal length at each field of view (indicated 
by the vertical axis) that falls within the range of +0.04 mm, 
the first preferred embodiment is able to achieve a relatively 
low spherical aberration at each of the wavelengths. Further 
more, since the curves at each field of view are close to each 
other, the first preferred embodiment has a relatively low 
chromatic aberration. 
0080. It can be understood from FIGS. 5(b) and 5(c) that, 
since each of the curves falls within the range of +0.1 mm of 
focal length, the first preferred embodiment has a relatively 
low optical aberration. Moreover, as shown in FIG.5(d), since 
each of the curves corresponding to distortion aberration falls 
within the range of +2%, the first preferred embodiment is 
able to meet requirements in imaging quality of most optical 
systems. In view of the above, even with the system length 
reduced down to below 4.4 mm, the imaging lens 10 of the 
first preferred embodiment is still able to achieve a relatively 
good optical performance. 
I0081 Referring to FIG. 7, the difference between the first 
and second preferred embodiments of the imaging lens 10 of 
this invention reside in radius of curvature, refractive power 
of the lens elements, thicknesses, and aspherical coefficients 
of the lens elements, arear focallength of the imaging lens 10, 
or other related parameters. In addition, the object-side Sur 
face 51 of the third lens element 5 only has a convex portion 
511 in a vicinity of the optical axis (I), and a convex portion 
512 in a vicinity of the periphery of the third lens element 5. 
It should be noted herein that, in order to clearly illustrate the 
second preferred embodiment, reference numerals of the con 
vex and concave portions that are the same as those of the first 
preferred embodiment are omitted in FIG. 7. 
0082. The second preferred embodiment satisfies Sag 
r1-Sag rol>|Sag r2-Sag r1 and Sag r3-Sag r2|>|Sag 
r2-Sag r1|, where r=1.351 mm, Sag rO|=0 mm, Sag r1|=0. 
03643 mm, Sag r2|=0.04375 mm and Sag r3|=0.23808 

. 

0083. Shown in FIG. 8 is a table that lists values of some 
optical data corresponding to the surfaces 31-81, 32-82 of the 
second preferred embodiment. The imaging lens 10 has an 
overall system focal length of 3.552 mm, an HFOV of 39.53°, 
an F-number of 2.26, and a system length of 4.772 mm. 
0084. Shown in FIG. 9 is a table that lists values of some 
aspherical coefficients of the aforementioned relationship (1) 
corresponding to the second preferred embodiment. 
0085. Relationships among some of the aforementioned 
lens parameters corresponding to the second preferred 
embodiment are shown in FIG. 31. 
I0086 FIGS. 10(a) to 10(d) respectively show simulation 
results corresponding to longitudinal spherical aberration, 
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saggital astigmatism aberration, tangential astigmatism aber 
ration, and distortion aberration of the second preferred 
embodiment. It can be understood from FIGS. 10 (a) to 10 (d) 
that the second preferred embodiment is able to achieve a 
relatively good optical performance. 
I0087 FIG. 11 illustrates a third preferred embodiment of 
an imaging lens 10 according to the present invention, which 
has a configuration similar to that of the first preferred 
embodiment and differs in radius of curvature, refractive 
power, thicknesses and aspherical coefficients of the lens 
elements, a rear focal length of the imaging lens 10, or other 
related parameters. In addition, the object-side surface 41 of 
the second lens element 4 has a convex portion 411 in a 
vicinity of the optical axis (I), and a concave portion 413 in a 
vicinity of the periphery of the second lens element 4. It 
should be noted herein that, in order to clearly illustrate the 
third preferred embodiment, reference numerals of the con 
vex and concave portions that are the same as those of the first 
preferred embodiment are omitted in FIG. 11. 
I0088. The third preferred embodiment satisfies Sag r1 
Sag rol>|Sag r2-Sag r1 and Sag r3-Sag r2|>|Sag r2 
Sag r1|, where r-1.251 mm, Sag rO|=0 mm, Sag r1|=0. 
05628 mm, Sag r2|=0.10696 mm and Sag r3|=0.27041 

. 

0089. Shown in FIG. 12 is a table that lists values of some 
optical data corresponding to the surfaces 31-81, 32-82 of the 
third preferred embodiment. The imaging lens 10 has an 
overall system focal length of 3.460 mm, an HFOV of 40.00°, 
an F-number of 2.24, and a system length of 4.461 mm. 
0090 Shown in FIG. 13 is a table that lists values of some 
aspherical coefficients of the aforementioned relationship (1) 
corresponding to the third preferred embodiment. 
0091 Relationships among some of the aforementioned 
lens parameters corresponding to the third preferred embodi 
ment are shown in FIG. 31. 
0092 FIGS. 14(a) to 14(d) respectively show simulation 
results corresponding to longitudinal spherical aberration, 
saggital astigmatism aberration, tangential astigmatism aber 
ration, and distortion aberration of the third preferred 
embodiment. It can be understood from FIGS. 14(a) to 14(d) 
that the third preferred embodiment is able to achieve a rela 
tively good optical performance. 
(0093 FIG. 15 illustrates a fourth preferred embodiment of 
an imaging lens 10 according to the present invention, which 
has a configuration similar to that of the first preferred 
embodiment and differs in radius of curvature, refractive 
power, thicknesses and aspherical coefficients of the lens 
elements, and a rear focal length of the imaging lens 10 or 
other related parameters. In addition, the object-side surface 
41 of the second lens element 4 has a convex portion 411 in a 
vicinity of the optical axis (I), and a concave portion 413 in a 
vicinity of the periphery of the second lens element 4. It 
should be noted herein that, in order to clearly illustrate the 
fourth preferred embodiment, reference numerals of the con 
vex and concave portions that are the same as those of the first 
preferred embodiment are omitted in FIG. 15. 
0094. The fourth preferred embodiment satisfies Sag r1 
Sag rol>|Sag r2-Sag r1 and Sag r3-Sag r2|>|Sag r2 
Sag r1|, where r-1.274 mm, Sag rO|=0 mm, Sag r1|=0. 
04388 mm, Sag r2|=0.07550 mm and Sag r3|=0.29143 

. 

0095 Shown in FIG. 16 is a table that lists values of some 
optical data corresponding to the surfaces 31-81, 32-82 of the 
fourth preferred embodiment. The imaging lens 10 has an 
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overall system focal length of 3.446 mm, an HFOV of 40.28°. 
an F-number of 2.21, and a system length of 4.332 mm. 
0096. Shown in FIG. 17 is a table that lists values of some 
aspherical coefficients of the aforementioned relationship (1) 
corresponding to the fourth preferred embodiment. 
0097. Relationships among some of the aforementioned 
lens parameters corresponding to the fourth preferred 
embodiment are shown in FIG. 31. 
0098 FIGS. 18(a) to 18(d) respectively show simulation 
results corresponding to longitudinal spherical aberration, 
saggital astigmatism aberration, tangential astigmatism aber 
ration, and distortion aberration of the fourth preferred 
embodiment. It can be understood from FIGS. 18(a) to 18(d) 
that the fourth preferred embodiment is able to achieve a 
relatively good optical performance. 
0099 FIG. 19 illustrates a fifth preferred embodiment of 
an imaging lens 10 according to the present invention, which 
has a configuration similar to that of the first preferred 
embodiment and differs in radius of curvature, refractive 
power, thicknesses, and aspherical coefficients of the lens 
elements, and a rear focal length of the imaging lens 10 or 
other related parameters. In addition, the object-side surface 
41 of the second lens element 4 has a convex portion 411 in a 
vicinity of the optical axis (I), and a concave portion 413 in a 
vicinity of the periphery of the second lens element 4. The 
object-side surface 51 of the third lens element 5 only has a 
convex portion 511 in a vicinity of the optical axis (I), and a 
convex portion 512 in a vicinity of the periphery of the third 
lens element 5. It should be noted herein that, in order to 
clearly illustrate the fifth preferred embodiment, reference 
numerals of the convex and concave portions that are the same 
as those of the first preferred embodiment are omitted in FIG. 
19. 
0100. The fifth preferred embodiment satisfies Sag r1 
Sag rol>|Sag r2-Sag r1 and Sag r3-Sag r2|>|Sag r2 
Sag r1|, where r-1,067 mm, Sag rO|=0 mm, Sag r1|=0. 
05801 mm, Sag r2|=0.10660 mm and Sag r3|=0.33760 

. 

0101 Shown in FIG. 20 is a table that lists values of some 
optical data corresponding to the surfaces 31-81, 32-82 of the 
fifth preferred embodiment. The imaging lens 10 has an over 
all system focal length of 3.419 mm, an HFOV of 40.38, an 
F-number of 2.26, and a system length of 4.460 mm. 
0102 Shown in FIG. 21 is a table that lists values of some 
aspherical coefficients of the aforementioned relationship (1) 
corresponding to the fifth preferred embodiment. 
0103 Relationships among some of the aforementioned 
lens parameters corresponding to the fifth preferred embodi 
ment are shown in FIG. 31. 
0104 FIGS. 22(a) to 22(d) respectively show simulation 
results corresponding to longitudinal spherical aberration, 
saggital astigmatism aberration, tangential astigmatism aber 
ration, and distortion aberration of the fifth preferred embodi 
ment. It can be understood from FIGS. 22(a) to 22(d) that the 
fifth preferred embodiment is able to achieve a relatively good 
optical performance. 
0105 FIG. 23 illustrates a sixth preferred embodiment of 
an imaging lens 10 according to the present invention, which 
has a configuration similar to that of the first preferred 
embodiment and differs in radius of curvature, refractive 
power, thicknesses and aspherical coefficients of the lens 
elements, and a rear focal length of the imaging lens 10 or 
other related parameters. It should be noted herein that, in 
order to clearly illustrate the sixth preferred embodiment, 
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reference numerals of the convex and concave portions that 
are the same as those of the first preferred embodiment are 
omitted in FIG. 23. 
0106 The sixth preferred embodiment satisfies Sag r1 
Sag rol>|Sag r2-Sag r1 and Sag r3-Sag r2|>|Sag r2 
Sag r1|, where r-1.230 mm, Sag rO|=0 mm, Sag r1|=0. 
05210 mm, Sag r2|=0.08819 mm and Sag r3|=0.25217 

. 

0.107 Shown in FIG. 24 is a table that lists values of some 
optical data corresponding to the surfaces 31-81, 32-82 of the 
sixth preferred embodiment. The imaging lens 10 has an 
overall system focal length of 3.436mm, an HFOV of 40.53°, 
an F-number of 2.25, and a system length of 4.487 mm. 
0.108 Shown in FIG.25 is a table that lists values of some 
aspherical coefficients of the aforementioned relationship (1) 
corresponding to the sixth preferred embodiment. 
0109 Relationships among some of the aforementioned 
lens parameters corresponding to the sixth preferred embodi 
ment are shown in FIG. 31. 
0110 FIGS. 26(a) to 26(d) respectively show simulation 
results corresponding to longitudinal spherical aberration, 
saggital astigmatism aberration, tangential astigmatism aber 
ration, and distortion aberration of the sixth preferred 
embodiment. It can be understood from FIGS. 26(a) to 26(d) 
that the sixth preferred embodiment is able to achieve a rela 
tively good optical performance. 
0111 FIG. 27 illustrates a seventh preferred embodiment 
of an imaging lens 10 according to the present invention, 
which has a configuration similar to that of the first preferred 
embodiment and differs in radius of curvature, refractive 
power, thicknesses and aspherical coefficients of the lens 
elements, and a rear focal length of the imaging lens 10 or 
other related parameters. It should be noted herein that, in 
order to clearly illustrate the seventh preferred embodiment, 
reference numerals of the convex and concave portions that 
are the same as those of the first preferred embodiment are 
omitted in FIG. 27. 
0112 The seventh preferred embodiment satisfies Sag 
r1-Sag rol>|Sag r2-Sag r1 and Sag r3-Sag r2|>|Sag 
r2-Sag r1|, where r=1.128 mm, Sag rol=0mm, Sag r1|=0. 
04965 mm, Sag r2|=0.08681 mm and Sag r3|=0.24857 

. 

0113 Shown in FIG. 28 is a table that lists values of some 
optical data corresponding to the surfaces 31-81, 32-82 of the 
seventh preferred embodiment. The imaging lens 10 has an 
overall system focal length of 3.383 mm, an HFOV of 42.04°, 
an F-number of 2.21, and a system length of 4.229 mm. 
0114 Shown in FIG. 29 is a table that lists values of some 
aspherical coefficients of the aforementioned relationship (1) 
corresponding to the seventh preferred embodiment. 
0115 Relationships among some of the aforementioned 
lens parameters corresponding to the seventh preferred 
embodiment are shown in FIG. 31. 
0116 FIGS. 30 (a) to 30(d) respectively show simulation 
results corresponding to longitudinal spherical aberration, 
saggital astigmatism aberration, tangential astigmatism aber 
ration, and distortion aberration of the seventh preferred 
embodiment. It can be understood from FIGS. 30(a) to 30(d) 
that the seventh preferred embodiment is able to achieve a 
relatively good optical performance. 
0117 Shown in FIG. 31 is a table that lists the aforesaid 
relationships among Some of the aforementioned lens param 
eters corresponding to the seven preferred embodiments for 
comparison. When the lens parameters of the imaging lens 10 
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according to this invention satisfy the following relationships, 
the optical performance is still relatively good even with the 
reduced system length: 
0118 (1) G34/G23 is proposed to be greater than or equal 

to 0.52, and G34/(G12+G45) is proposed to be greater than or 
equal 0.85: Narrowing G12, G23, G34, and G45 can aid in 
reducing the overall thickness of the imaging lens 10. How 
ever, with the specific sag design of the object-side Surface 61 
of the fourth lens element 6, expansion of G34 will enhance 
the ability of the imaging lens 10 to eliminate aberrations. 
Thus, G34 should be slightly larger, causing increase of G34/ 
G23 and G34/(G12+G45). G34/G23 is proposed to be greater 
than or equal to 0.52, preferably between 0.52 and 3.0, and 
G34/(G12+G45) is proposed to be greater than or equal to 
0.85, preferably between 0.85 and 4.0. 
0119 (2) ALT/G23 is proposed to be greater than or equal 

to 4.8, and T5/G23 is proposed to be greater than or equal to 
1.45: Reductions of ALT and T5 are limited due to industrial 
manufacturing technology, whereas G23 is less restricted. 
Thus, ALT/G23 and T5/G23 will tend to be large, where 
ALT/G23 is proposed to be greater than or equal to 4.8, 
preferably between 4.8 and 15.0, and T5/G23 is proposed to 
be greater than or equal to 1.45, preferably between 1.45 and 
7.0. 
0120 (3) T1/(G12+G45) is proposed to be greater than or 
equal to 2.0, T5/(G12+G45) is proposed to be greater than or 
equal to 3.6, T3/(G12+G45) is proposed to be greater than or 
equal to 1.8, and ALT/(G12+G45) is proposed to be greater 
than or equal to 7.3: Taking the aforementioned description 
into consideration, reduction of the thickness of each of the 
lens elements, such as T1, T3, T5 and ALT, is limited due to 
industrial manufacturing technology; and the gaps such as 
G12 and G45 should be designed to be small, thus increasing 
the values of T1/(G12+G45), T5/(G12+G45), T3/(G12+G45) 
and ALT/G12+G45). Thus, it is recommended that T1/(G12+ 
G45) should be greater than or equal to 2.0, preferably 
between 2.0 and 4.0, T5/(G12+G45) should be greater than or 
equal to 3.6, preferably between 3.6 and 10.0, T3/(G12+G45) 
should be greater than or equal to 1.8, preferably between 1.8 
and 6.0, and ALT/(G12+G45) should be greater than or equal 
to 7.3, preferably between 7.3 and 25.0. 
0121 (4) ALT/T4 is proposed to be greater than or equal to 
6.0. (T5+T1)/T4 is proposed to be greater than or equal to 3.8. 
and T5/T4 is proposed to be greater than or equal to 1.8: T1, 
T4, T5 and ALT should maintain an appropriate ratio there 
among in order to prevent the thickness of any lens element 
from being too thick, thus affecting the thin design of the 
portable electronic devices, or too thin, causing manufactur 
ing issues. Thus, it is recommended that ALT/T4 should be 
greater than or equal to 6.0, preferably between 6.0 and 15.0, 
(T5+T1)/T4 should be greater than or equal to 3.8, preferably 
between 3.8 and 8.0, and T5/T4 is greater than or equal to 1.8, 
preferably between 1.8 and 6.0. 
0122 To sum up, effects and advantages of the imaging 
lens 10 according to the present invention are described here 
inafter. 

I0123. 1) The convex object-side surface 31 of the first 
lens element 3 can assist in the collection of the rays/ 
beams of light. The concave image-side Surface 41 of the 
second lens element 4, and the concave portion 721 and 
the convex portion 722 of the image-side surface 72 of 
the fifth lens element 7, can be configured to coopera 
tively improve image quality. In addition, the third lens 
element 5 is made of a plastic material, which allows 
more flexibility, be it a convex or concave design. 

0.124 2) When the object-side surface 61 of the fourth 
lens element 6 satisfies Sag r1-Sag rol>|Sag r2 
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Sag r1 and Sag r3-Sag r2|>|Sag r2-Sag r1, the 
optical aberration correcting capability is improved. 

0.125 3) Through design of the relevant optical param 
eters, optical aberrations, such as spherical aberration, 
may be reduced or even eliminated. Further, through 
Surface design and arrangement of the lens elements 3-7. 
even with the system length reduced, optical aberrations 
may still be reduced or even eliminated, resulting in 
relatively good optical performance. 

0.126 4) Through the aforesaid seven preferred embodi 
ments, it is known that the length of the imaging lens 10 
of this invention may be reduced down to below 4.80 
mm while maintaining good optical performance. 

I0127 Shown in FIG.32 is a first exemplary application of 
the imaging lens 10, in which the imaging lens 10 is disposed 
in a housing 11 of an electronic apparatus 1 (Such as a mobile 
phone, but not limited thereto), and forms a part of animaging 
module 12 of the electronic apparatus 1. The imaging module 
12 includes a barrel 21 on which the imaging lens 10 is 
disposed, a holder unit 120 on which the barrel 21 is disposed, 
and an image sensor 130 disposed at the image plane 100 (see 
FIG. 2). 
I0128. The holder unit 120 includes a first holder portion 
121 in which the barrel 21 is disposed, and a second holder 
portion 122 having a portion interposed between the first 
holder portion 121 and the image sensor 130. The barrel 21 
and the first holder portion 121 of the holder unit 120 extend 
along an axis (II), which coincides with the optical axis (I) of 
the imaging lens 10. 
I0129. Shown in FIG.33 is a second exemplary application 
of the imaging lens 10. The differences between the first and 
second exemplary applications reside in that, in the second 
exemplary application, the holder unit 120 is configured as a 
voice-coil motor (VCM), and the first holder portion 121 
includes an inner section 123 in which the barrel 21 is dis 
posed, an outer section 124 that Surrounds the inner section 
123, a coil 125 that is interposed between the inner and outer 
sections 123, 124, and a magnetic component 126 that is 
disposed between an outer side of the coil 125 and an inner 
side of the outer section 124. 
0.130. The inner section 123 and the barrel 21, together 
with the imaging lens 10 therein, are movable with respect to 
the image sensor 130 along an axis (III), which coincides with 
the optical axis (I) of the imaging lens 10. The optical filter 8 
of the imaging lens 10 is disposed at the second holder portion 
122, which is disposed to abut against the outer section 124. 
Configuration and arrangement of other components of the 
electronic apparatus 1 in the second exemplary application 
are identical to those in the first exemplary application, and 
hence will not be described hereinafter for the sake of brevity. 
I0131 By virtue of the imaging lens 10 of the present 
invention, the electronic apparatus 1 in each of the exemplary 
applications may be configured to have a relatively reduced 
overall thickness with good optical and imaging perfor 
mance, so as to reduce cost of materials, and satisfy require 
ments of product miniaturization. 
0.132. While the present invention has been described in 
connection with what are considered the most practical and 
preferred embodiments, it is understood that this invention is 
not limited to the disclosed embodiments but is intended to 
cover various arrangements included within the spirit and 
Scope of the broadest interpretation so as to encompass all 
Such modifications and equivalent arrangements. 
What is claimed is: 

1. An imaging lens comprising a first lens element, a sec 
ond lens element, a third lens element, a fourth lens element 
and a fifth lens element arranged in order from an object side 
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to an image side along an optical axis of said imaging lens, 
each of said first lens element, said second lens element, said 
third lens element, said fourth lens element and said fifth lens 
element having a refractive power, an object-side Surface 
facing toward the object side, and an image-side Surface 
facing toward the image side, wherein: 

said object-side Surface of said first lens element is a con 
vex surface, and has a convex portion in a vicinity of the 
optical axis, and a convex portion in a vicinity of a 
periphery of said first lens element; 

said image-side Surface of said second lens element is a 
concave Surface, and has a concave portion in a vicinity 
of the optical axis, and a concave portion in a vicinity of 
a periphery of said second lens element; 

said third lens element is made of a plastic material; 
said object-side surface of said fourth lens element has a 

Sag value of Sag ro at the optical axis, a sag value of 
Sag r1 at a Surface point thereof corresponding to a 
distance of/3 of an effective optical radius thereof from 
the optical axis in a radially outward direction, a sag 
value of Sag r2 at a surface point thereof corresponding 
to a distance of 2/3 of the effective optical radius thereof 
from the optical axis in the radially outward direction, 
and a sag value of Sag r3 at a surface point thereof 
corresponding to a distance of the effective optical 
radius thereof from the optical axis in the radially out 
ward direction, said object-side surface of said fourth 
lens element satisfying: Sag r1-Sag rol>|Sag r2 
Sag r1 and Sag r3-Sag r2|>|Sag r2-Sag r1; 

said image-side Surface of said fifth lens element has a 
concave portion in a vicinity of the optical axis, and a 
convex portion in a vicinity of a periphery of said fifth 
lens element; and 

said imaging lens does not include any lens element with 
refractive power other than said first lens element, said 
second lens element, said third lens element, said fourth 
lens element and said fifth lens element. 

2. The imaging lens as claimed in claim 1, satisfying G34/ 
G23-0.52, where G34 represents an air gap length between 
said third lens element and said fourth lens element at the 
optical axis, and G23 represents an air gap length between 
said second lens element and said third lens element at the 
optical axis. 

3. The imaging lens as claimed in claim 2, further satisfy 
ing ALT/T4a6.0, where ALT represents a sum of thicknesses 
of said first lens element, said second lens element, said third 
lens element, said fourth lens element and said fifth lens 
element at the optical axis, and T4 represents the thickness of 
said fourth lens element at the optical axis. 

4. The imaging lens as claimed in claim 3, further satisfy 
ing T1/(G12+G45)2.0, where G12 represents an air gap 
length between said first lens element and said second lens 
element at the optical axis, G45 represents an air gap length 
between said fourth lens element and said fifth lens elementat 
the optical axis, and T1 represents the thickness of said first 
lens element at the optical axis. 

5. The imaging lens as claimed in claim 1, satisfying ALT/ 
G23>4.8, where ALT represents a sum of thicknesses of said 
first lens element, said second lens element, said third lens 
element, said fourth lens element and said fifth lens elementat 
the optical axis, and G23 represents an air gap length between 
said second lens element and said third lens element at the 
optical axis. 
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6. The imaging lens as claimed in claim 5, further satisfy 
ing G34/(G12+G45)0.85, where G12 represents an air gap 
length between said first lens element and said second lens 
element at the optical axis, G34 represents an air gap length 
between said third lens element and said fourth lens element 
at the optical axis, and G45 represents an air gap length 
between said fourth lens element and said fifth lens elementat 
the optical axis. 

7. The imaging lens as claimed in claim 6, further satisfy 
ing (T1--T5)/T40.8, where T1 represents the thickness of 
said first lens element at the optical axis, T4 represents the 
thickness of said fourth lens element at the optical axis, and 
T5 represents the thickness of said fifth lens element at the 
optical axis. 

8. The imaging lens as claimed in claim 1, satisfying 
T5/G23>1.45, where T5 represents a thickness of said fifth 
lens element at the optical axis, and G23 represents an air gap 
length between said second lens element and said third lens 
element at the optical axis. 

9. The imaging lens as claimed in claim 8, further satisfy 
ing 0.85sG34/(G12+G45)s0.3, where G12 represents an air 
gap length between said first lens element and said second 
lens element at the optical axis, G34 represents an air gap 
length between said third lens element and said fourth lens 
element at the optical axis, and G45 represents an air gap 
length between said fourth lens element and said fifth lens 
element at the optical axis. 

10. The imaging lens as claimed in claim 9, further satis 
fying T5/(G12+G45)>3.6. 

11. The imaging lens as claimed in claim 1, satisfying 
T5/T4>1.8, where T4 represents a thickness of said fourth 
lens element at the optical axis, and T5 represents a thickness 
of said fifth lens element at the optical axis. 

12. The imaging lens as claimed in claim 11, further satis 
fying T3/(G12+G45) 1.8, where T3 represents a thickness of 
said third lens element at the optical axis, G12 represents an 
air gap length between said first lens element and said second 
lens element at the optical axis, and G45 represents an air gap 
length between said fourth lens element and said fifth lens 
element at the optical axis. 

13. The imaging lens as claimed in claim 12, wherein said 
image-side surface of said fourth lens element has a convex 
portion in a vicinity of the optical axis. 

14. The imaging lens as claimed in claim 11, further satis 
fying ALT/(G12+G45).7.3, where ALT represents a sum of 
thicknesses of said first lens element, said second lens ele 
ment, said third lens element, said fourth lens element and 
said fifth lens element at the optical axis, G12 represents an air 
gap length between said first lens element and said second 
lens element at the optical axis, and G45 represents an air gap 
length between said fourth lens element and said fifth lens 
element at the optical axis. 

15. The imaging lens as claimed in claim 14, wherein said 
image-side Surface of said third lens element has a concave 
portion in a vicinity of a periphery of said third lens element. 

16. An electronic apparatus comprising: 
a housing; and 
an imaging module disposed in said housing, and including 

an imaging lens as claimed in claim 1, a barrel on which 
said imaging lens is disposed, a holder unit on which 
said barrel is disposed, and an image sensor disposed at 
the image side of said imaging lens. 
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