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LENS MODULE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims the benefit Under 35 USC
119(a) of Korean Patent Application No. 10-2014-0174346
filed on Dec. 5, 2014, in the Korean Intellectual Property
Office, the disclosure of which is incorporated herein by
reference for all purposes.

BACKGROUND
[0002] 1. Field
[0003] The present disclosure relates to a lens module
apparatus.
[0004] 2. Description of Related Art
[0005] A lens module used in a camera module is com-

monly provided with a lens barrel accommodating a plurality
oflenses therein. The plurality of lenses may be inserted into
and fixed to the lens barrel. A spacer may be disposed between
lenses in order to maintain an interval, or gap, between the
lenses and block the introduction of unnecessary incident
light.

[0006] Such a spacer may be coupled to the lens barrel in a
press-fitting scheme. Thermal expansion coefficients of the
spacer and the lens barrel may be different due to the spacer
and lens barrel being made from a different material. Changes
in temperature may cause the spacer and lens barrel to expand
or contract at different rates and amounts causing an interfer-
ence to occur. As a result, performance of the lens module
may be changed, depending on a temperature of the surround-
ing environment.

SUMMARY

[0007] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid
in determining the scope of the claimed subject matter.
[0008] In one general aspect, a lens module in which
changes in performance depending on changes in tempera-
ture may be prevented.

[0009] In another general aspect, a lens module in which
deviations between the optical center of a lens and the center
of a spacer at the time of coupling the lens and the spacer to
each other may be prevented. Additionally, the lens module
has a low power consumption due to a decrease in a weight of
a spacer.

[0010] In another general aspect, a lens module having
lenses disposed in a lens barrel; and a spacer disposed
between two of the lenses comprising a light shielding hole
configured to adjust an amount of light incident therethrough,
wherein the spacer is coupled to at least one of the two lenses.
In addition, in the lens module, an outer circumferential sur-
face of the spacer disposed between the plurality of lenses and
an inner circumferential surface of a lens barrel in which the
plurality of lenses and the spacer are disposed do not contact
each other, whereby changes in performance of the lens mod-
ule depending on changes in temperature may be prevented,
and a weight of the spacer may be decreased.

[0011] In another general aspect, a method of preventing
optical misalignment in a lens module by stacking lenses
along an optical axis, wherein each of the lenses comprise an
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optical surface, a rib surface extending radially from the
optical surface, and a coupling groove disposed in the rib
surface; disposing a spacer between two of the lenses,
wherein the spacer comprises a coupling protrusion extend-
ing in a direction of the optical axis; coupling the spacer to
two of lenses by disposing the coupling protrusion into the
coupling groove; and inserting the lenses into a lens barrel.

[0012] Other features and aspects will be apparent from the
following detailed description, the drawings, and the claims.

BRIEF DESCRIPTION OF DRAWINGS

[0013] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0014] FIG. 1 is a cross-sectional view illustrating an
example of a lens module;

[0015] FIG. 2 is an enlarged view of part A of FIG. 1;
[0016] FIG. 3 is a cross-sectional view illustrating an
example of a fixing structure of a spacer in the lens module;
[0017] FIG. 4 is an enlarged view of part B of FIG. 3;
[0018] FIG. 5 is a cross-sectional view illustrating an
example of a fixing structure of the spacer in the lens module;
[0019] FIG. 6 is an enlarged view of part C of FIG. 5;
[0020] FIG. 7 is a cross-sectional view illustrating an
example of a fixing structure of the spacer in the lens module;
and

[0021] FIG. 8 is an enlarged view of part D of FIG. 7.
[0022] Throughout the drawings and the detailed descrip-
tion, the same reference numerals refer to the same elements.
The drawings may not be to scale, and the relative size,
proportions, and depiction of elements in the drawings may
be exaggerated for clarity, illustration, and convenience.

DETAILED DESCRIPTION

[0023] The following detailed description is provided to
assist the reader in gaining a comprehensive understanding of
the methods, apparatuses, and/or systems described herein.
However, various changes, modifications, and equivalents of
the methods, apparatuses, and/or systems described herein
will be apparent to one of ordinary skill in the art. The
sequences of operations described herein are merely
examples, and are not limited to those set forth herein, but
may be changed as will be apparent to one of ordinary skill in
the art, with the exception of operations necessarily occurring
in a certain order. Also, descriptions of functions and con-
structions that are well known to one of ordinary skill in the
art may be omitted for increased clarity and conciseness.
[0024] The features described herein may be embodied in
different forms, and are not to be construed as being limited to
the examples described herein. Rather, the examples
described herein have been provided so that this disclosure
will be thorough and complete, and will convey the full scope
of the disclosure to one of ordinary skill in the art.

[0025] Terms with respect to directions will be defined
hereinafter. An optical axis direction refers to a vertical direc-
tion in relation to a lens barrel 10. Words describing relative
spatial relationships, such as “below”, “beneath”, “under”,
“lower”, “bottom”, “above”, “over”, “upper”, “top”, “left”,
and “right”, may be used to conveniently describe spatial
relationships of one device or elements with other devices or
elements. Such words are to be interpreted as encompassing
a device oriented as illustrated in the drawings, and in other
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orientations in use or operation. For example, an example in
which a device includes a second lens disposed above a first
lens based on the orientation of the device illustrated in the
drawings also encompasses the device when the device is
flipped upside down in use or operation,

[0026] FIG. 1 is a cross-sectional view of an example of a
lens module; and FIG. 2 is an enlarged view of part A of FIG.
1.

[0027] Referring to FIGS. 1 and 2, the lens module includes
alens barrel 10 and a plurality of lenses 20 and 30 disposed in
the lens barrel 10 are aligned along an optical axis O. The lens
barrel 10 has ahollow cylindrical shape so that the plurality of
lenses 20 and 30 for imaging a subject is accommodated
therein. The number of lenses 20 and 30 may vary depending
on a design of the lens module and the plurality of lenses 20
and 30 may have optical characteristics such as the same
refractive index, different refractive indices, or the like.

[0028] A spacer 40 is provided between the plurality of
lenses 20 and 30 in order to maintain a space between the
lenses. The spacer 40 is coupled to at least one of the plurality
of lenses 20 and 30. The plurality of lenses 20 and 30 are
spaced apart from each other at a predetermined interval, or
by a gap, by the spacer 40. The spacer 40 has a predetermined
thickness, which may be changed, depending on a design of
the lens module.

[0029] A light shielding, or light absorbing, material may
be coated on the spacer 40 or a light shielding film may be
attached to the spacer 40 in order to prevent unnecessary
incident light from being transmitted through the spacer 40.
In addition, the spacer 40 may be made of an opaque material.
For example, the spacer 40 may comprise a nonferrous metal
such as copper, aluminum, or other nonferrous material. In
this case, the spacer 40 may be easily molded, and production
costs may be decreased.

[0030] Although five lenses have been illustrated in FIG. 1,
the number of lenses is not limited to five. For example, the
number of lenses may vary depending on the required degree
of resolution of the lens module.

[0031] The plurality of lenses 20 and 30 include a first
optical surface 21 and a second optical surface 31 on which
the optical axis is formed to pass through the center thereof
and refracting incident light reflected from a subject, and a rib
first surface 23 and a second rib surface 33 extending radially
from the first and second optical surfaces 21 and 31, respec-
tively.

[0032] Hereinafter, a description will be provided in rela-
tion to a lens closest to an image side and a lens adjacent
thereto. The image side of the lens module is the directed
towards a bottom of the lens module, while an object side of
the lens module is directed towards a top of the lens module as
shown in FIGS. 1-8. For example, referring to FIG. 1, a lens
disposed fourth from the object side, or top of the lens mod-
ule, is determined to be a first lens 20, and a lens disposed fifth
from the object side, or top of the lens module, is determined
to be asecond lens 30. Here, the second lens 30 refers to a lens
closest to the image side.

[0033] The spacer 40 may be disposed between the firstand
second lenses 20 and 30 and has a light shielding hole 43 in
order to adjust an amount of light incident to and transmitted
therethrough. The light shielding hole 43 includes a plurality
of inclined surfaces that are discontinuously formed in an
inner diameter of the spacer 40 in order to prevent a flare
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phenomenon due to reflection of incident light on, or trans-
mitted through, an inner circumferential surface of the light
shielding hole 43.

[0034] The spacer40 may be disposed between the first and
second lenses 20 and 30, and be coupled to at least one of the
first and second lenses 20 and 30. For example, referring to
FIG. 2, a coupling groove 23a may be formed in the first lens
20 or second lenses 30, or both, and a coupling protrusion 41
corresponding to the coupling groove 23a extends axially
from the spacer 40. The coupling groove 23a may be concave,
and the coupling protrusion 41 protrudes from the spacer 40
to a position corresponding to the position of the coupling
groove 23a, in order to couple the spacer 40 to the first lens 20
or second lens 30.

[0035] The first and second lenses 20 and 30 include the
first and second optical surfaces 21 and 31 refracting incident
light reflected from the subject and the first and second rib
surfaces 23 and 33 extending radially from the optical first
and second surfaces 21 and 31, respectively, and the coupling
groove 23a is formed in one of the first rib surface 23, the
second rib surface 33, or both.

[0036] For example, the coupling groove 23a may be dis-
posed in the first rib surface 23 formed in an image-side
surface, or a surface closest to the image side, of the first lens
20. In addition, the coupling groove 23a may be disposed in
an outer edge of the first lens 20, the second lens 30, or both.
Referring to FIG. 2, the coupling protrusion 41 formed on the
spacer 40 is inserted into the coupling groove 23a disposed in
the outer edge of the first lens 20. Although an example in
which the coupling groove 23a is formed in the first lens 20
has been illustrated in FIG. 2, the coupling groove 23a is not
limited to being formed in the first lens 20. The coupling
groove 23a may be formed in the second lens 30 or may be
formed in both the first and second lenses 20 and 30.

[0037] The coupling groove 23a and the coupling protru-
sion 41 include inclined surfaces, respectively. For example,
the coupling groove 23a and the coupling protrusion 41
include, respectively, the inclined surfaces formed in posi-
tions corresponding to each other. The inclined surfaces of the
coupling groove 23a and the coupling protrusion 41 are
inclined at a predetermined angle with respect to the optical
axis O, and may form portions ofthe coupling groove 23a and
the coupling protrusion 41.

[0038] In FIG. 2, the inclined surface of the coupling
groove 23a and the inclined surface of the coupling protru-
sion 41 contact each other, while an axial surfaces of the
coupling groove 23a and an axial surface of the coupling
protrusion 41, excluding the inclined surfaces, are spaced
apart from each other.

[0039] Here, the inclined surface of the coupling groove
23a is longer than the inclined surface of the coupling pro-
trusion 41, and the inclined surface of the coupling protrusion
41 contacts a portion of the inclined surface of the coupling
groove 23a. Therefore, horizontal, or axial, surfaces of the
coupling groove 23a and the coupling protrusion 41, disposed
perpendicularly with respect to the optical axis O may be
spaced apart from each other in the optical axis direction, and
may have a predetermined space formed therebetween. The
horizontal surfaces of the coupling groove 23« and the cou-
pling protrusion 41 perpendicular to the optical axis O may be
spaced apart from each other, or form a gap between a portion
of the coupling groove 23a and a portion of the coupling
protrusion 41, whereby a tolerance is easily managed when
the spacer 40 and the first lens 20 are coupled to each other.
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[0040] Referring to FIG. 2, an outer diameter of the spacer
40 is smaller than an inner diameter of the lens barrel 10. In
addition, the outer diameter of the spacer 40 is smaller than
the diameters of'the first and second lenses 20 and 30. There-
fore, a predetermined space, or gap, is formed between an
outer circumferential surface of the spacer 40 and an inner
circumferential surface of the lens barrel 10.

[0041] Since the spacer 40 is formed of nonferrous metal
and the lens barrel 10 is formed of plastic, the rate of thermal
expansion of the spacer 40 may be higher than that of the lens
barrel 10. In a case where the outer circumferential surface of
the spacer 40 and the inner circumferential surface of the lens
barrel 10 are in contact with each other, an optical alignment
of the lenses in the lens module may be disrupted due to
different rates of thermal expansion between the spacer and
the lens barrel; resulting in a distorted image. Therefore, in
order to prevent distorted images caused by different rates of
thermal expansion, the outer circumferential surface of the
spacer 40 and the inner circumferential surface of the lens
barrel 10 do not contact each other, so that a change in the
performance of the lens module depending on a change in
temperature is prevented. As a result of the decrease in diam-
eter of the spacer 40, the size of the spacer 40, as well as a
weight of the spacer 40 is decreased.

[0042] A weightofthelens module is an important factorto
be considered when driving the lens module along the optical
axis for the purpose of auto-focusing, and it is advantageous
to make the lens module as light as possible. Decreasing the
weight of the spacer 40 requires less driving force to operate
the lens module during auto-focusing, thus requiring less
power. Therefore, power consumption ofthe lens module also
decreases.

[0043] In acase in which the outer circumferential surface
of the spacer 40 and the inner circumferential surface of the
lens barrel 10 do not contact each other, a deviation may be
generated at the time of assembling the spacer 40. For
example, in a case in which a gap is formed between the outer
circumferential surface of the spacer 40 and the inner circum-
ferential surface of the lens barrel 10, a phenomenon in which
the spacer 40 is biased to one side at the time of assembly may
occur, such that a deviation between the optical center of the
plurality of lenses and the center of the spacer 40 may occur,
resulting in a drop in performance of the lens module.
[0044] Inorderto prevent the deviation from occurring, the
coupling protrusion 41 formed on the spacer 40 may be
inserted into the coupling groove 23a formed in the first lens
20, the second lenses 30, or both, thereby aligning the optical
centers of the first and second lenses 20 and 30 and the center
of the spacer 40.

[0045] FIG. 3 is a cross-sectional view illustrating another
example of a fixing structure of a spacer in the lens module;
and FIG. 4 is an enlarged view of part B of FIG. 3.

[0046] Referring to FIGS. 3 and 4, the coupling groove 23a
may be formed to be concave, and disposed in the first rib
surface 23 of the first lens 20, and the coupling protrusion 41
may protrude from the spacer 40 toward the coupling groove
23a. The coupling protrusion 41 may be inserted into the
coupling groove 23a. Here, the coupling groove 23a and the
coupling protrusion 41 may include inclined surfaces
inclined with respect to the optical axis O and horizontal, or
axial, surfaces of the first and second lens 20 and 30, perpen-
dicular to the optical axis O, respectively. The coupling
groove 23a and the coupling protrusion 41 are coupled to
each other.
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[0047] The horizontal surfaces of the coupling groove 23a
and the coupling protrusion 41 perpendicular to the optical
axis O as well as the inclined surfaces of the coupling groove
23a and the coupling protrusion 41 are in contact to each
other, unlike the example lens module of FIGS. 1 and 2.
[0048] FIG. 5is a cross-sectional view illustrating another
example of the fixing structure of the spacer in the lens mod-
ule; and FIG. 6 is an enlarged view of part C of FIG. 5.
[0049] Referring to FIGS. 5 and 6, the coupling groove 23a
is formed in a portion of the first rib surface 23 of the first lens
20, and the coupling protrusion 41 may protrude from the
spacer 40 toward the coupling groove 23a along the optical
axis. The coupling protrusion 41 may be inserted into the
coupling groove 23a. Here, the coupling groove 23a and the
coupling protrusion 41 may include inclined surfaces
inclined with respect to the optical axis O, respectively, and
the inclined surfaces contact each other, such that the cou-
pling protrusion 41 are inserted into the coupling groove 23a.
[0050] FIG. 7 is cross-sectional view illustrating another
example of a fixing structure of the spacer in the lens module;
and FIG. 8 is an enlarged view of part D of FIG. 7.
[0051] Referring to FIGS. 7 and 8, the coupling groove 33a
is formed in a portion of the second rib surface 33 of the
second lens 30, and the coupling protrusion 41 may protrude
from the spacer 40 toward the coupling groove 33a. The
coupling protrusion 41 may be inserted into the coupling
groove 33a. Here, the coupling groove 33a and the coupling
protrusion 41 may include inclined surfaces inclined with
respect to the optical axis O, respectively, and the inclined
surfaces contact each other, such that the coupling protrusion
41 may be inserted into the coupling groove 33a.
[0052] As set forth above, changes in performance of the
lens module due changes in temperature may be prevented.
Deviations between the optical center of the lens and the
center of the spacer at the time of coupling the lens and the
spacer to each other are prevented. In addition, the weight of
the spacer is decreased, resulting in less power consumed by
the lens module when it is driven decreased.
[0053] While this disclosure includes specific examples, it
will be apparent to one of ordinary skill in the art that various
changes in form and details may be made in these examples
without departing from the spirit and scope of the claims and
their equivalents. The examples described herein are to be
considered in a descriptive sense only, and not for purposes of
limitation. Descriptions of features or aspects in each
example are to be considered as being applicable to similar
features or aspects in other examples. Suitable results may be
achieved if the described techniques are performed in a dif-
ferent order, and/or if components in a described system,
architecture, device, or circuit are combined in a different
manner, and/or replaced or supplemented by other compo-
nents or their equivalents. Therefore, the scope of the disclo-
sure is defined not by the detailed description, but by the
claims and their equivalents, and all variations within the
scope of the claims and their equivalents are to be construed
as being included in the disclosure.
What is claimed is:
1. A lens module comprising:
lenses disposed in a lens barrel; and
a spacer, disposed between two of the lenses, comprising a
light shielding hole configured to adjust an amount of
incident light transmitted therethrough,
wherein the spacer is coupled to at least one of the two
lenses.

Page 8 of 9



US 2016/0161702 Al

2. The lens module of claim 1, wherein an outer diameter of
the spacer is smaller than an inner diameter of the lens barrel.

3. The lens module of claim 1, wherein a space is formed
between an outer circumferential surface of the spacer and an
inner circumferential surface of the lens barrel.

4. The lens module of claim 1, wherein an outer diameter of
the spacer is smaller than an outer diameter of each of the two
lenses.

5. The lens module of claim 1, wherein one of the two
lenses is provided with a coupling groove, and

the spacer is provided with a coupling protrusion corre-

sponding to the coupling groove.

6. The lens module of claim 5, wherein the coupling groove
is disposed in an outer edge of one of the two lenses.

7. The lens module of claim 5, wherein one of the two
lenses comprises

an optical surface perpendicular to an optical axis,

a rib surface extending radially from the optical surface,

and

the coupling groove comprises a concave shape, and is

disposed on the rib surface.

8. The lens module of claim 7, wherein the coupling pro-
trusion contacts the coupling groove.

9. The lens module of claim 5, wherein one of the two
lenses comprises

an optical surface perpendicular to an optical axis,

a rib surface extending radially from the optical surface,

and

the coupling groove is disposed in a portion of the rib

surface.

10. The lens module of claim 5, wherein the coupling
groove comprises a first inclined surface.

11. The lens module of claim 10, wherein the coupling
protrusion comprises a second inclined surface.

Jun. 9, 2016

12. The lens module of claim 11, wherein the first inclined
surface and the second inclined surface contact each other,
while portions of the coupling groove and the coupling pro-
trusion other than the first inclined surface and second
inclined surface are spaced apart from each other.

13. The lens module of claim 1, wherein the light shielding
hole, disposed on an inner diameter of the spacer, includes a
plurality of inclined surfaces that are discontinuously.

14. A lens module comprising:

a first lens;

a second lens attached to the first lens; and

a spacer, disposed between the first lens and the second

lens, comprising a light shielding hole in order to adjust
an amount of light incident therethrough,

wherein an outer diameter of the spacer is smaller than an

outer diameter of the first lens and an outer diameter of
second lenses, and

the first lens, the second lens or both, and the spacer have an

inclined contact surface.

15. A method of preventing optical misalignment in a lens
module comprising:

stacking lenses along an optical axis, wherein each of the

lenses comprise an optical surface and a rib surface
extending radially from the optical surface, a coupling
groove disposed in the rib surface;

disposing a spacer between two of the lenses, wherein the

spacer comprises a coupling protrusion extending in a
direction of the optical axis;

coupling the spacer to two of lenses by disposing the cou-

pling protrusion into the coupling groove; and
inserting the lenses into a lens barrel.
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