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REDUCED-HEIGHT IMAGE-CAPTURING
MODULE

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims the benefit of priority to
Taiwan Patent Application No. 112108400, filed on Mar. 8,
2023. The entire content of the above identified application
is incorporated herein by reference.

[0002] Some references, which may include patents, pat-
ent applications and various publications, may be cited and
discussed in the description of this disclosure. The citation
and/or discussion of such references is provided merely to
clarify the description of the present disclosure and is not an
admission that any such reference is “prior art” to the
disclosure described herein. All references cited and dis-
cussed in this specification are incorporated herein by ref-
erence in their entireties and to the same extent as if each
reference was individually incorporated by reference.

FIELD OF THE DISCLOSURE

[0003] The present disclosure relates to an image-captur-
ing module, and more particularly to a reduced-height
image-capturing module.

BACKGROUND OF THE DISCLOSURE

[0004] With the development and advancement of tech-
nology, portable electronic products such as mobile phones,
tablets or notebooks have become indispensable and con-
venient tools for the public in daily life or work, especially
the above-mentioned portable electronic products are usu-
ally equipped with an image-capturing module to facilitate
users to capture images. Since the development trend of the
portable electronic product is towards lightness, thinness,
shortness and smallness, the image-capturing module pro-
vided by the portable electronic product also needs to be
correspondingly thinned to meet the current demand for
thinner products.

[0005] In the prior art, the image-capturing module is
mainly composed of a circuit substrate, an image-sensing
chip, a lens assembly and other electronic components. The
optical length TTL (Total Track Length) of the lens structure
in the lens assembly has the greatest influence on the height
of the image-capturing module, and the TTL is the distance
from the surface of the lens structure to the photosensitive
surface of the image-sensing chip for clear imaging. There-
fore, how to reduce the height of the image-capturing
module without changing the TTL should be solved.

[0006] By a COB (Chip-On-Board) process, the image-
sensing chip is placed on the upper surface of the circuit
substrate, and the lens assembly is arranged on the upper
surface of the circuit substrate, but the stacking height of the
circuit substrate and the image-sensing chip plus TTL is very
unfavorable to the height of the image-capturing module.
Although the height of the image-capturing module can be
effectively reduced by using a higher-level Flip-Chip pro-
cess to place the image-sensing chip on the lower surface of
the circuit substrate with openings, and arrange the lens
assembly on the upper surface of the circuit substrate, the
cost of construction and maintenance is too high, and if it
does not reach a certain scale of production, there will be no
economic benefits.
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SUMMARY OF THE DISCLOSURE

[0007] Inresponse to the above-referenced technical inad-
equacy, the present disclosure provides a reduced-height
image-capturing module.

[0008] In order to solve the above-mentioned problems,
one of the technical aspects adopted by the present disclo-
sure is to provide a reduced-height image-capturing module,
which includes a lens assembly, an image-sensing chip, a
carrier base and a circuit substrate. The circuit substrate has
a through opening. The carrier base has a base body, two
extending plate bodies extending laterally outward from an
upper portion of the base body, and a base groove recessed
downward from the upper portion of the base body. A lower
portion of the base body is configured to enter the through
opening of the circuit substrate, and the two extending plate
bodies cross over the through opening of the circuit substrate
and are disposed on an upper surface of the circuit substrate.
The image-sensing chip is disposed on a recessed bottom
surface of the base groove, and the recessed bottom surface
of the base groove and the upper surface of the circuit
substrate are not at a same level, so that the recessed bottom
surface of the base groove is lower than the upper surface of
the circuit substrate. The lens assembly is disposed on the
upper portion of the base body and corresponds to the
image-sensing chip.

[0009] In one of the possible or preferred embodiments,
the lens assembly includes a lens holder disposed on the
upper portion of the base body and a lens structure carried
by the lens holder, and the lens structure corresponds to a
photosensitive surface of the image-sensing chip.

[0010] In one of the possible or preferred embodiments,
the reduced-height image-capturing module further includes
a filter disposed between the image-sensing chip and the lens
structure.

[0011] In one of the possible or preferred embodiments,
the base groove of the carrier base is a stepped groove, and
the base groove includes a first groove and a second groove
formed under the first groove and communicated with the
first groove; wherein a projection area of the first groove is
greater than a projection area of the second groove, and a
projection area of the filter is greater than the projection area
of'the second groove and less than the projection area of the
first groove, so that the filter is accommodated in the first
groove of the base groove, and the image-sensing chip is
accommodated in the second groove of the base groove.

[0012] In one of the possible or preferred embodiments,
the image-sensing chip includes a plurality of chip metal
pads disposed around a photosensitive surface thereof, and
the carrier base includes a plurality of recessed metal pads
disposed on the recessed bottom surface of the base groove,
and the chip metal pads are electrically connected to the
recessed metal pads by a plurality of metal leads, respec-
tively.

[0013] In one of the possible or preferred embodiments,
the carrier base includes a plurality of lower metal pads
disposed on a lower surface of each extending plate body
thereof, and the circuit substrate includes a plurality of upper
metal pads disposed on the upper surface thereof and around
the through opening, and the lower metal pads are electri-
cally connected to the upper metal pads through a plurality
of conductive materials, respectively.
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[0014] In one of the possible or preferred embodiments,
the recessed metal pads are electrically connected to the
lower metal pads through a plurality of conductive lines of
the carrier base, respectively.

[0015] In one of the possible or preferred embodiments,
the recessed bottom surface of the base groove is lower than
a lower surface of the circuit substrate.

[0016] Therefore, in the height-reduced image-capturing
module provided by the present disclosure, by virtue of “the
circuit substrate having a through opening,” “the carrier base
having a base body, two extending plate bodies extending
laterally outward from an upper portion of the base body,
and a base groove recessed downward from the upper
portion of the base body,” “a lower portion of the base body
being configured to enter the through opening of the circuit
substrate,” “the two extending plate bodies crossing over the
through opening of the circuit substrate and are disposed on
an upper surface of the circuit substrate,” “the image-sensing
chip being disposed on a recessed bottom surface of the base
groove, and the recessed bottom surface of the base groove
and the upper surface of the circuit substrate being not at a
same level, so that the recessed bottom surface of the base
groove is lower than the upper surface of the circuit sub-
strate” and “the lens assembly being disposed on the upper
portion of the base body and corresponds to the image-
sensing chip,” the lower portion of the base body enters the
through opening of the circuit substrate from the upper
surface of the circuit substrate, so that the recessed bottom
surface of the base groove is lower than the upper surface of
the circuit substrate. In addition, the image-sensing chip can
be arranged on the recessed bottom surface of the base
groove by the COB process, and the lens assembly can be
arranged on the upper portion of the substrate body and
correspond to the image-sensing chip, so that the height of
the image-capturing module can be reduced to a similar
height of the module using the Flip-Chip process without
changing the TTL.

[0017] These and other aspects of the present disclosure
will become apparent from the following description of the
embodiment taken in conjunction with the following draw-
ings and their captions, although variations and modifica-
tions therein may be affected without departing from the
spirit and scope of the novel concepts of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The described embodiments may be better under-
stood by reference to the following description and the
accompanying drawings, in which:

[0019] FIG. 1 is a schematic exploded view of an image-
capturing module according to a first embodiment of the
present disclosure;

[0020] FIG. 2 is a schematic assembled view of the
image-capturing module according to the first embodiment
of the present disclosure;

[0021] FIG. 3 is a schematic exploded view of the image-
capturing module according to a second embodiment of the
present disclosure;

[0022] FIG. 4 is a schematic assembled view of the
image-capturing module according to the second embodi-
ment of the present disclosure; and

[0023] FIG. 5 is a schematic assembled view of the
image-capturing module according to a third embodiment of
the present disclosure.
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DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0024] The present disclosure is more particularly
described in the following examples that are intended as
illustrative only since numerous modifications and varia-
tions therein will be apparent to those skilled in the art. Like
numbers in the drawings indicate like components through-
out the views. As used in the description herein and through-
out the claims that follow, unless the context clearly dictates
otherwise, the meaning of “a,” “an” and “the” includes
plural reference, and the meaning of “in” includes “in” and
“on.” Titles or subtitles can be used herein for the conve-
nience of a reader, which shall have no influence on the
scope of the present disclosure.

[0025] The terms used herein generally have their ordinary
meanings in the art. In the case of conflict, the present
document, including any definitions given herein, will pre-
vail. The same thing can be expressed in more than one way.
Alternative language and synonyms can be used for any
term(s) discussed herein, and no special significance is to be
placed upon whether a term is elaborated or discussed
herein. A recital of one or more synonyms does not exclude
the use of other synonyms. The use of examples anywhere
in this specification including examples of any terms is
illustrative only, and in no way limits the scope and meaning
of the present disclosure or of any exemplified term. Like-
wise, the present disclosure is not limited to various embodi-
ments given herein. Numbering terms such as “first,” “sec-
ond” or “third” can be used to describe various components,
signals or the like, which are for distinguishing one com-
ponent/signal from another one only, and are not intended to,
nor should be construed to impose any substantive limita-
tions on the components, signals or the like.

[0026] Referringto FIG. 1to FIG. 5, the present disclosure
provides a reduced-height image-capturing module (or a
reduced-height image-sensing module). The height-reduced
image-capturing module includes a lens assembly 1, an
image-sensing chip 2 (or an image sensor chip), a carrier
base 3, and a circuit substrate 4. The circuit substrate 4 has
a through opening 40. The carrier base 3 has a base body 31,
two extending plate bodies 32 extending laterally outward
from the upper portion 311 of the base body 31, and a base
groove 33 recessed downward from the upper portion 311 of
the base body 31. The lower portion 312 of the base body 31
enters the through opening 40 of the circuit substrate 4. The
two extending plate bodies 32 cross over the through open-
ing 40 of the circuit substrate 4 and are disposed on the upper
surface 41 of the circuit substrate 4. The image-sensing chip
2 is disposed on the recessed bottom surface 331 of the base
groove 33, which is not at the same level as the upper surface
41 of the circuit substrate 4 (for example, the recessed
bottom surface 331 of the base groove 33 is lower than the
upper surface 41 of the circuit substrate 4. The lens assembly
1 is disposed on the upper portion 311 of the base body 31
and corresponds to the image-sensing chip 2. Therefore, the
lower portion 312 of the base body 31 enters the through
opening 40 of the circuit substrate 4 from the upper surface
41 of the circuit substrate 4, so that the recessed bottom
surface 331 of the base groove 33 is lower than the upper
surface 41 of the circuit substrate 4. In addition, the image-
sensing chip 2 can be arranged on the recessed bottom
surface 331 of the base groove 33 by the COB process, and
the lens assembly 1 can be arranged on the upper portion 311
of the substrate body 31 and correspond to the image-
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sensing chip 2, so that the height of the image-capturing
module can be reduced to a similar height of the module
using the Flip-Chip process without changing the TTL.

First Embodiment

[0027] Referring to FIG. 1 and FIG. 2, a first embodiment
of the present disclosure provides a height-reduced image-
capturing module (hereinafter referred to as an image-
capturing module), which includes a lens assembly 1, an
image-sensing chip 2, a carrier base 3 and a circuit substrate
4.

[0028] The circuit substrate 4 has an upper surface 41 (or
an upper plate surface) and a lower surface 42 (or a lower
plate surface) opposite to each other, and the circuit substrate
4 has a through hole 40 passing through the entire circuit
substrate 4 (that is to say, the through hole 40 passes through
the upper surface 41 and the lower surface 42 of the circuit
substrate 4.

[0029] The carrier base 3 has a base body 31 and a base
groove 33, and the base groove 33 is recessed in a direction
from the upper portion 311 of the base body 31 toward the
lower portion 312 of the base body 31, so that the carrier
base 3 is formed with the base groove 33 that faces upward.
The projection area (or the vertical projection area) of the
base body 31 corresponds to the through hole 40 of the
circuit substrate 4. It can also be said that the projection area
of the lower portion 312 of the base body 31 is slightly
smaller than the opening area of the through hole 40 of the
circuit substrate 4, so that the lower portion 312 of the base
body 31 can move downward and enter the through opening
40 of the circuit substrate 4 from the upper surface 41 of the
circuit substrate 4. Moreover, the two extending plate bodies
32 are formed by extending laterally and outward from the
upper portion 311 of the base body 31 (that is to say, the two
extending plate bodies 32 can be integrally formed by
extending leftward and rightward respectively from the
upper portion 311 of the base body 31), so that the side edge
of the carrier base 3 is formed with steps and is shown as a
stepped shape. Moreover, the two extending plate bodies 32
are disposed across the through opening 40 of the circuit
substrate 4 and on the upper surface 41 of the circuit
substrate 4, so that the lower portion 312 of the base body
31 can be held in the through opening 40 of the circuit
substrate 4.

[0030] As mentioned above, the lower surface 321 of each
extending plate body 32 is formed with a plurality of lower
metal pads 322 (or under-plate metal pads), and the upper
surface 41 of the circuit substrate 4 is formed with a plurality
of upper metal pads 43 (or on-plate metal pads) around the
through opening 40, and the lower metal pads 322 can be
electrically connected to the upper metal pads 43 through a
plurality of conductive materials (such as solder, solder
paste or any conductive material, not shown in figures),
respectively, so that the carrier base 3 and the circuit
substrate 4 are electrically connected with each other.
[0031] Moreover, a plurality of recessed metal pads 332
are disposed on the recessed bottom surface 331 of the base
groove 33, and a plurality of chip metal pads 22 are disposed
around a photosensitive surface 21 (or a sensing surface) of
the image-sensing chip 2, and the image-sensing chip 2 can
be arranged on the recessed bottom surface 331 of the base
groove 33 by using a COB (Chip On Board) process or a
wire bonding process, so that the plurality of chip metal pads
22 are electrically connected to the plurality of recessed
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metal pads 332 respectively. For example, each of the chip
metal pads 22 can be electrically connected to the recessed
metal pads 332 by a plurality of metal leads 34, respectively.
Moreover, the plurality of recessed metal pads 332 can also
be respectively and electrically connected to the plurality of
lower metal pads 322 through the conductive lines 35
formed inside (or outside) the carrier base 3, but the arrange-
ment of the conductive lines 35 of this embodiment is not
limited to what is shown in the drawings.

[0032] The lens assembly 1 includes a lens holder 11
disposed on the upper portion 311 of the base body 31 and
a lens structure 12 carried by the lens holder 1, and the lens
structure 12 may be composed of a single optical lens or a
plurality of optical lenses, but the lens assembly 1 of this
embodiment is not limited to this example. The image-
sensing chip 2 can be a complementary metal-oxide semi-
conductor (CMOS) chip or a charge-coupled device (CCD)
chip, but the image-sensing chip 2 of this embodiment is not
limited to this example. The lens structure 12 of the lens
assembly 1 corresponds to the photosensitive surface 21 of
the image-sensing chip 2, so that light can pass through the
lens structure 12 and be received by the photosensitive
surface 21 of the image-sensing chip 2.

[0033] It should be noted that, as shown in FIG. 2, the
recessed bottom surface 331 of the base groove 33 of this
embodiment is not at the same level as the upper surface 41
of the circuit substrate 4 (that is to say, the recessed bottom
surface 331 of the base groove 33 is lower than the upper
surface 41 of the circuit substrate 4). Under the condition
that the TTL does not change (that is to say, the distance
between the upper surface of the lens structure 12 and the
image-sensing chip 2 cannot be changed), the image-sensing
chip 2 is placed on the recessed bottom surface 331 of the
base groove 33 by the COB process, so as to avoid the
stacking height generated by placing the image-sensing chip
2 on the upper surface 41 of the circuit substrate 4 by the
COB process. In addition, the circuit substrate 4 does not
need to be thinned due to the stacking height generated by
the image-sensing chip 2 being placed on the upper surface
41 of the circuit substrate 4, and can even be thickened to
strengthen the structural reliability of the image-capturing
module. Furthermore, since the image-sensing chip 2 can be
pre-installed on the carrier base 3 to form a modular com-
ponent with the carrier base 3, it can be easily produced and
repaired. It is worth mentioning that since the reduced-
height image-capturing module of this embodiment can have
a similar module height to the image-capturing module
using the Flip-Chip process, the process of this embodiment
using the COB process to place the image-sensing chip 2 on
the recessed bottom surface 331 of the base groove 33 of the
carrier base 3 and then insert the carrier base 3 into the
through opening 40 of the circuit substrate 4 can be referred
to as an SFC (Similar Flip Chip or Smart Flip-Chip) process.

[0034] In addition, as shown in FIG. 2, the image-captur-
ing module of this embodiment may further include a filter
5 (or an optical filter). The filter 5 can be disposed above the
image-sensing chip 2, and the filter 5 is disposed between
the image-sensing chip 2 and the lens structure 12. The filter
5 may be an infrared filter or a visible light filter as required,
but it is not limited to this example. In other embodiments,
the filter 5 may be provided or omitted as required.
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Second Embodiment

[0035] Referring to FIG. 3 and FIG. 4, the second embodi-
ment of the present disclosure provides a height-reduced
image-capturing module (hereinafter referred to as the
image-capturing module), and the image-capturing module
includes a lens assembly 1, an image-sensing chip 2, a
carrier base 3 and a circuit substrate 4. This embodiment is
substantially the same as the first embodiment, the difference
is that in this embodiment, the base groove 33 of the carrier
base 3 is a stepped groove, which includes a first groove
3301 and a second groove 3302 formed under the first
groove 3301 and communicated with the first groove 3301.
The projection area of the first groove 3301 is greater than
the projection area of the second groove 3302, and the
projection area of the filter 5 is greater than the projection
area of the second groove 3302 but less than the projection
area of the first groove 3301, so that the filter 5 is accom-
modated in the first groove 3301 of the base groove 33, and
the image-sensing chip 2 is accommodated in the second
groove 3302 of the base groove 33. Therefore, in this
example, the filter 5 with a larger light-transmitting area can
be accommodated through the stepped base groove 33, and
the distance between the filter 5 and the image-sensing chip
2 is relatively large, so that the dust on the filter 5 is less
likely to be imaged on the photosensitive surface 21 of the
image-sensing chip 2, thereby having less impact on the
imaging quality.

Third Embodiment

[0036] Referring to FIG. 5, the third embodiment of the
present disclosure provides a height-reduced image-captur-
ing module (hereinafter referred to as the image-capturing
module), and the image-capturing module includes a lens
assembly 1, an image-sensing chip 2, a carrier base 3 and a
circuit substrate 4. This embodiment is substantially the
same as the first embodiment, the difference is that in this
embodiment, the recessed bottom surface 331 of the base
groove 33 is lower than the upper surface 41 of the circuit
substrate 4, and the recessed bottom surface 331 of the base
groove 33 is lower than the lower surface 42 of the circuit
substrate 4, so that the height of the image-capturing module
disposed on the upper surface 41 of the circuit substrate 4
can be further reduced under the condition that the TTL does
not change.

Beneficial Effects of the Embodiments

[0037] Insummary, in the height-reduced image-capturing
module provided by the present disclosure, by virtue of “the
circuit substrate 4 having a through opening 40,” “the carrier
base 3 having a base body 31, two extending plate bodies 32
extending laterally outward from an upper portion 311 of the
base body 31, and a base groove 33 recessed downward
from the upper portion 311 of the base body 31,” “a lower
portion 312 of the base body 31 being configured to enter the
through opening 40 of the circuit substrate 4,” “the two
extending plate bodies 32 crossing over the through opening
40 of the circuit substrate 4 and are disposed on an upper
surface 41 of the circuit substrate 4,” “the image-sensing
chip 2 being disposed on a recessed bottom surface 331 of
the base groove 33, and the recessed bottom surface 331 of
the base groove 33 and the upper surface 41 of the circuit
substrate 4 being not at a same level, so that the recessed
bottom surface 331 of the base groove 33 is lower than the

Sep. 12, 2024

upper surface 41 of the circuit substrate 4” and “the lens
assembly 1 being disposed on the upper portion 311 of the
base body 31 and corresponds to the image-sensing chip 2,”
the lower portion 312 of the base body 31 enters the through
opening 40 of the circuit substrate 4 from the upper surface
41 of the circuit substrate 4, so that the recessed bottom
surface 331 of the base groove 33 is lower than the upper
surface 41 of the circuit substrate 4. In addition, the image-
sensing chip 2 can be arranged on the recessed bottom
surface 331 of the base groove 33 by the COB process, and
the lens assembly 1 can be arranged on the upper portion 311
of the substrate body 31 and correspond to the image-
sensing chip 2, so that the height of the image-capturing
module can be reduced to a similar height of the module
using the Flip-Chip process without changing the TTL.
[0038] However, the aforementioned details are disclosed
for exemplary purposes only, and are not meant to limit the
scope of the present disclosure.
[0039] The foregoing description of the exemplary
embodiments of the disclosure has been presented only for
the purposes of illustration and description and is not
intended to be exhaustive or to limit the disclosure to the
precise forms disclosed. Many modifications and variations
are possible in light of the above teaching.
[0040] The embodiments were chosen and described in
order to explain the principles of the disclosure and their
practical application so as to enable others skilled in the art
to utilize the disclosure and various embodiments and with
various modifications as are suited to the particular use
contemplated. Alternative embodiments will become appar-
ent to those skilled in the art to which the present disclosure
pertains without departing from its spirit and scope.
What is claimed is:
1. A reduced-height image-capturing module, comprising:
a lens assembly;
an image-sensing chip;
a carrier base; and
a circuit substrate;
wherein the circuit substrate has a through opening;
wherein the carrier base has a base body, two extending
plate bodies extending laterally outward from an upper
portion of the base body, and a base groove recessed
downward from the upper portion of the base body;

wherein a lower portion of the base body is configured to
enter the through opening of the circuit substrate, and
the two extending plate bodies cross over the through
opening of the circuit substrate and are disposed on an
upper surface of the circuit substrate;
wherein the image-sensing chip is disposed on a recessed
bottom surface of the base groove, and the recessed
bottom surface of the base groove and the upper surface
of the circuit substrate are not at a same level, so that
the recessed bottom surface of the base groove is lower
than the upper surface of the circuit substrate;

wherein the lens assembly is disposed on the upper
portion of the base body and corresponds to the image-
sensing chip.

2. The reduced-height image-capturing module according
to claim 1, wherein the lens assembly includes a lens holder
disposed on the upper portion of the base body and a lens
structure carried by the lens holder, and the lens structure
corresponds to a photosensitive surface of the image-sensing
chip.



US 2024/0304640 Al

3. The reduced-height image-capturing module according
to claim 2, further comprising a filter disposed between the
image-sensing chip and the lens structure.

4. The reduced-height image-capturing module according
to claim 3, wherein the base groove of the carrier base is a
stepped groove, and the base groove includes a first groove
and a second groove formed under the first groove and
communicated with the first groove; wherein a projection
area of the first groove is greater than a projection area of the
second groove, and a projection area of the filter is greater
than the projection area of the second groove and less than
the projection area of the first groove, so that the filter is
accommodated in the first groove of the base groove, and the
image-sensing chip is accommodated in the second groove
of the base groove.

5. The reduced-height image-capturing module according
to claim 1, wherein the image-sensing chip includes a
plurality of chip metal pads disposed around a photosensi-
tive surface thereof, and the carrier base includes a plurality
of recessed metal pads disposed on the recessed bottom
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surface of the base groove, and the chip metal pads are
electrically connected to the recessed metal pads by a
plurality of metal leads, respectively.

6. The reduced-height image-capturing module according
to claim 5, wherein the carrier base includes a plurality of
lower metal pads disposed on a lower surface of each
extending plate body thereof, and the circuit substrate
includes a plurality of upper metal pads disposed on the
upper surface thereof and around the through opening, and
the lower metal pads are electrically connected to the upper
metal pads through a plurality of conductive materials,
respectively.

7. The reduced-height image-capturing module according
to claim 6, wherein the recessed metal pads are electrically
connected to the lower metal pads through a plurality of
conductive lines of the carrier base, respectively.

8. The reduced-height image-capturing module according
to claim 1, wherein the recessed bottom surface of the base
groove is lower than a lower surface of the circuit substrate.
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