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(57) Abstract: An imaging lens (10) is formed from a first group lens (11) having negative power, a
second group lens (12) having positive power, a third group lens (13) having negative power, and a
fourth group lens (14) having positive power, disposed in order from the subject side to the image
side. Letting f be the focal distance for the entire lens system and ff2 the focal distance for the
second group lens (12), 1.0 ≤ ff2/f ≤ 2.0 is satisfied; therefore, the entire length of the lens system
can be kept short and image curvature can be suppressed. In addition, each of the subject side lens
surfaces and the image side lens surfaces for the second group lens (12), third group lens (13), and
fourth group lens (14) are provided with aspherical surface shapes; therefore, the imaging lens (10)
is constituted to be bright.

[TN: Original document includes Japanese-language abstract, which is duplicative of the above 
English-language abstract] 

AOET, Ex. 1013 
Page 3

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


WO 2013/125248 PCT/JP2013/001035 

1 

Specification 

Title of the Invention: Wide-angle lens and imaging device 

Technical Field 
[0001] 

The present invention relates to a compact, high resolution, 
wide-angle lens composed of four to six lenses.  
Background Art 
[0002] 

Patent document 1 discloses a wide-angle lens mounted on, for 
example, a vehicle camera or a monitoring camera. The wide-angle lens 
of document 1 is formed from a first lens having negative power, a 
second lens having positive power, a third lens having negative power, 
and a fourth lens having positive power, arranged in order from the 
object side to the image side. The wide-angle lens of document 1 has a 
diagonal viewing angle of about 65°. 
Prior Art Documents 
Patent Documents 
[0003] 

Patent document 1: JP 2009-14947 A 
Summary of the Invention 
Problem to be Solved by the Invention 
[0004] 

   For a wide-angle lens mounted in an imaging device, such as 
an on-vehicle camera or monitoring camera, there is a demand for 
compactness, and for higher resolution in conjunction with an 
increase in the number of pixels of imaging elements incorporated 
into such imaging devices. It then becomes necessary to suppress, 
more than up to now, aberration such as curvature of field, in 
order to improve the resolution of a wide-angled lens. 

[0005] 
   In light of such matters, the problem addressed by the 

present invention is to provide a compact and higher resolution 
wide-angle lens, and to provide an imaging device incorporating 
such a wide-angle lens. 
Means for Solving the Problem 
[0006] 

In order to solve the above-mentioned problem, a wide-angle lens 
of the present invention is characterized by: 
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2 
comprising a first group lens having negative power, a second 

group lens having positive power, a third group lens having negative 
power, and a fourth group lens having positive power arranged in order 
from an object side toward an image side; 

the first group lens comprising one lens having negative power or 
two lenses both having negative power; 

the second group lens comprising one lens having positive power 
or two lenses both having positive power; 

the third group lens comprising one lens having negative power;  
the fourth group lens comprising one lens having positive power;  
the lens constituting the first group lens being provided with a 

concave shape for the image-side lens surface; 
the lens, in the second group lens, disposed adjacent to the 

third group lens being provided with a convex shape for the image-side 
lens surface; 

the third group lens being provided with a concave shape for the 
object-side lens surface; 

at least one lens among the lenses constituting the second group 
lens, the third group lens, and the fourth group lens being made to 
have an aspherical shape for at least one lens surface among the 
object-side lens surface and the image-side lens surface; and 

the following conditional expression (1) being satisfied when f 
is the focal distance of the entire lens system, and ff2 is the focal 
distance of the second group lens: 

  1.0 ≤ ff2/f ≤2.0  (1). 
[0007] 

Because the wide-angle lens of the present invention satisfies 
the conditional expression (1), the total length of the lens system 
can be kept short, and curvature of field can be suppressed. In 
addition, providing the lenses constituting the second group lens, the 
third group lens, and the fourth group lens with an aspherical shape 
makes it easy to increase the numerical aperture. If the upper limit 
of the conditional expression (1) is exceeded, curvature of field 
increases on the positive side and becomes difficult to correct. Below 
the lower limit of the conditional expression (1), curvature of field 
increases on the negative side and becomes difficult to correct. In 
addition, if the upper limit of the conditional expression (1) is 
exceeded, the positive power of the second group lens becomes 
relatively weaker, making it difficult to keep the total length of the 
lens system short. Note that “wide-angle lens” refers to an imaging 
lens with a diagonal angle of view of 60° or greater. 
[0008] 

In the present invention, when ff3 is the focal distance of the 
third group lens, 
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