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OPTICAL CONNECTION MODULE

RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional
Application Ser. No. 62/166,015, filed May 25, 2015, which
is herein incorporated by reference.

BACKGROUND
[0002] Technical Field
[0003] The present disclosure relates to an optical con-
nection.
[0004] Description of Related Art
[0005] In recent years, with the increasing development of

optical communication, an optical connection module has
drawn much attention. In general, the optical connection
module may include an arrayed wavelength grating (here-
after abbreviated as AWG) structure and an optical detector.
The AWG structure is configured to receive lights from a
light source and to separate the lights within different
wavelength ranges, and the lights within different wave-
length ranges may be transmitted to the optical detector
through different paths. However, because the optical detec-
tor is a surface-type light receiving device, an optical
receiving surface of the optical detector is preferably per-
pendicular to a output light path of the AWG structure, and
thus it is difficult to be located parallel with a main surface
of a circuit board. Therefore, a circuit on the optical receiv-
ing surface of the optical detector has to be bended to a
lateral surface of the optical detector, thereby benefiting to
connect the optical detector and a device on the main surface
of the circuit board. Nevertheless, such an out-of-plane
bended circuit may interfere in a high frequency signal
transmission of the optical connection module.

SUMMARY

[0006] The disclosure relates to an optical connection
module, which may prevent the circuit from the out-of-plane
bending of the circuit, thereby benefiting to transmit the high
frequency signal.

[0007] Inaccordance with some embodiments of the pres-
ent disclosure, an optical connection module includes a
substrate, an AWG structure, an optical detector, and an
oblique surface. The AWG structure is disposed on the
substrate, and the AWG structure is configured to transmit a
light. The optical detector is disposed on the substrate, and
the optical detector is configured to detect the light propa-
gating through the AWG structure. The oblique surface is
configured to redirect the light from the AWG structure to
the optical detector.

[0008] Inaccordance with some embodiments of the pres-
ent disclosure, the AWG structure has a light input portion
and a light output portion that are opposite, and the oblique
surface connects to the light output portion.

[0009] Inaccordance with some embodiments of the pres-
ent disclosure, the oblique surface is located on the AWG
structure.

[0010] Inaccordance with some embodiments of the pres-
ent disclosure, the AWG structure has a first surface and a
second surface connected with the oblique surface, the first
surface opposite to the second surface is closer to the optical
detector, and an angle formed by the oblique surface and the
first surface is an acute angle.
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[0011] In accordance with some embodiments of the pres-
ent disclosure, an angle formed by the oblique surface and
the second surface is an obtuse angle.

[0012] Inaccordance with some embodiments of the pres-
ent disclosure, the AWG structure includes a first cladding
layer, a second cladding layer and an AWG layer. The first
cladding layer is closer to the optical detector than the
second cladding layer being. The AWG layer is sandwiched
between the first cladding layer and the second cladding
layer, and has an end part connected to the first cladding
layer and the second cladding layer. The oblique surface is
located on the end part, and the first cladding layer and the
AWG layer define a first interface that connects to the
oblique surface and forms an angle with each other.
[0013] Inaccordance with some embodiments of the pres-
ent disclosure, the second cladding layer and the AWG layer
define a second interface that connects to the oblique surface
and forms an angle with each other.

[0014] Inaccordance with some embodiments of the pres-
ent disclosure, at least one of the first cladding layer and the
second cladding layer has an auxiliary oblique surface that
is extended to the oblique surface, and the auxiliary oblique
surface and the oblique surface are substantially coplanar.
[0015] Inaccordance with some embodiments of the pres-
ent disclosure, the optical connection module further
includes a reflective layer disposed on the oblique surface.
[0016] Inaccordance with some embodiments of the pres-
ent disclosure, the reflective layer has a reflective surface
distant from the oblique surface and the reflective surface is
substantially parallel with the oblique surface.

[0017] Inaccordance with some embodiments of the pres-
ent disclosure, the substrate has a protrusion portion and a
base portion, the protrusion portion protrudes from the base
portion, and the oblique surface is formed on the substrate
and connects the protrusion portion and the base portion, the
optical detector is disposed on the protrusion portion, and
the AWG structure is disposed on the base portion.

[0018] Inaccordance with some embodiments of the pres-
ent disclosure, the optical connection module further
includes at least one bonding pad, and the bonding pad is
sandwiched between the substrate and the AWG structure.
[0019] Inaccordance with some embodiments of the pres-
ent disclosure, the substrate has at least one engagement
structure, the engagement structure is father away from the
optical detector than the AWG structure being, and the
engagement structure is configured to engage an optical
passive device.

[0020] Inaccordance with some embodiments of the pres-
ent disclosure, the substrate has at least one engagement
structure, the AWG structure is engaged with the engage-
ment structure.

[0021] In the foregoing embodiments, the optical connec-
tion module utilizes an oblique surface such that the light
from the AWG structure can be redirected to the optical
detector, so that the optical receiving surface of the optical
detector is not necessarily perpendicular to a output light
path of the AWG structure. Therefore, a circuit on the optical
receiving surface of the optical detector is not required to be
bended from the receiving surface to a lateral surface of the
optical detector, thereby avoiding the out-of-plane bended
circuit, which may benefit to transmit the high frequency
signal.

[0022] It is to be understood that both the foregoing
general description and the following detailed description
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are by examples, and are intended to provide further expla-
nation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Aspects of the present disclosure are best under-
stood from the following detailed description when read
with the accompanying figures. It is noted that, in accor-
dance with the standard practice in the industry, various
features are not drawn to scale. In fact, the dimensions of the
various features may be arbitrarily increased or reduced for
clarity of discussion.

[0024] FIG. 1 is a cross-section view of an optical con-
nection module in accordance with some embodiments of
the present disclosure.

[0025] FIG. 2 is an enlarged schematic view of an AWG
structure in accordance with some embodiments of the
present disclosure.

[0026] FIG. 3 is a bottom view of FIG. 2.

[0027] FIG. 4 is an enlarged schematic view of an AWG
structure in accordance with other embodiments of the
present disclosure.

[0028] FIG. 5 is a cross-section view of an optical con-
nection module in accordance with other embodiments of
the present disclosure.

[0029] FIG. 6 is a cross-section view of an optical con-
nection module in accordance with other embodiments of
the present disclosure.

[0030] FIG. 7 is a cross-section view of an optical con-
nection module in accordance with other embodiments of
the present disclosure.

DETAILED DESCRIPTION

[0031] Reference will now be made in detail to the present
embodiments of the invention, examples of which are illus-
trated in the accompanying drawings. Wherever possible,
the same reference numbers are used in the drawings and the
description to refer to the same or like parts.

[0032] Further, spatially relative terms, such as “beneath,”
“below,” “lower,” “above,” “upper” and the like, may be
used herein for ease of description to describe one element
or feature’s relationship to another element(s) or feature(s)
as illustrated in the figures. The spatially relative terms are
intended to encompass different orientations of the device in
use or operation in addition to the orientation depicted in the
figures. The apparatus may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein may likewise be interpreted accord-
ingly.

[0033] FIG. 1 is a cross-section view of an optical con-
nection module 10 in accordance with some embodiments of
the present disclosure. As shown in FIG. 1, an optical
connection module 10 may include a substrate 100, an
arrayed wavelength grating (hereafter abbreviated as AWG)
structure 200 disposed on the substrate 100, an optical
detector 300 disposed on the substrate 100, and an oblique
surface 400. The AWG structure 200 is configured to trans-
mit a light. The optical detector 300 is configured to detect
the light which propagates through the AWG structure 200.
The oblique surface 400 is configured to redirect the light
from the AWG structure 200 to the optical detector 300.
[0034] In the foregoing embodiment of this disclosure,
since the optical connection module 10 utilizes the oblique
surface 400 to make the light from the AWG structure 200

2 <
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be redirected to the optical detector 300, an out-of-plane
bending of a circuit on the optical detector 300 can be
prevented, which may benefit to transmit high frequency
signals. More particularly, the optical detector 300 has a
receiving surface 310 and a lateral surface 330 adjacent to
the receiving surface 310. Since the oblique surface 400 may
redirect the light from the AWG structure 200 to the optical
detector 300, the receiving surface 310 of the optical detec-
tor 300 is not required to be perpendicular to an output light
path of the AWG structure 200. Therefore, a wire M may
directly connect the circuit on the receiving surface 310, so
the circuit on the optical detector 300 (not shown in the
figure) is not required to be bended intentionally from the
receiving surface 310 to the lateral surface 330 of the optical
detector 300 to connect the wire M, thereby avoiding the
out-of-plane bended circuit presenting on the optical detec-
tor 300, which may benefit to transmit the high frequency
signals.

[0035] More particularly, in some embodiments, as shown
in FIG. 1 the AWG structure 200 has a light input portion
230 configured to receive the light, and an opposite light
output portion 240 configured to emit the light in the AWG
structure 200. The light input portion 230 is farther away
from the optical detector 300 than the light output portion
240, and the light output portion 240 may connect the
oblique surface 400. When the light emitted by the light
output portion 240 arrives at the oblique surface 400, the
light is reflected by the oblique surface 400 to the underlying
optical detector 300, so the oblique surface 400 can redirect
the light from the arrayed-wavelength structure 200 to the
optical detector 300.

[0036] In some embodiments, as shown in FIG. 1, the
optical detector 300 has a receiving surface 310 and an
opposite rear surface 320 bonded to the substrate 100. At
least a portion of the receiving surface 310 is located directly
below the oblique surface 400, so it is beneficial that the
oblique surface 400 redirects the light from the AWG
structure 200 to the receiving surface 310 of the optical
detector 300 by reflection.

[0037] In some embodiments, as shown in FIG. 1, the
AWG structure 200 and the optical detector 300 are disposed
on the same substrate 100, and the substrate 100 is integrally
formed so it may reduce the optical path length between the
arrayed-wavelength structure 200 and the optical detector
300. In other words, the substrate 100 where the AWG
structure 200 and the optical detector 300 are disposed is
integrally formed, so as to reduce the optical path length of
the light leaving from the AWG structure 200 to the optical
detector 300. For example, the substrate 100 may be, but is
not limited to be, an integrally formed silicon substrate or
semiconductor substrate. Since the substrate 100 where the
AWG structure 200 and the optical detector 300 are disposed
is integrally formed, the optical path between the AWG
structure 200 and the optical detector 300 can be shortened,
which may benefit to increase the optical coupling efficiency
of the AWG structure 200 and the optical detector 300.
Therefore, in some embodiments, additional optical lenses
between the optical detector 300 and the oblique surface 400
configured to increase the optical coupling efficiency may be
omitted. Of course, in some embodiments, the optical lenses
may be disposed between the optical detector 300 and the
oblique surface 400 to further increase the optical coupling
efficiency.
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[0038] Reference is made to FIG. 2, which is an enlarged
schematic view of the AWG structure 200 in accordance
with some embodiments of the present disclosure. In some
embodiments, the oblique surface 400 is located on the
AWG structure 200. As shown in FIG. 2, the oblique surface
400 is disposed on the light output portion 240 of the AWG
structure 200. As a result, the distance that the light propa-
gates from the AWG structure 200 to the oblique surface 400
can be reduced, thereby reducing the optical energy loss,
which may benefit to increase the optical coupling efficiency
of the light transmitted from the AWG structure 200 to the
optical detector 300.

[0039] Insomeembodiments, as shown in FIG. 1 and FIG.
2, the AWG structure 200 may include a first surface 210 and
a second surface 220 connected with the oblique surface
400. The first surface 210 opposite to the second surface 220
is closer to the optical detector 300 than the second surface
220 being. The oblique surface 400 is connected between the
first surface 210 and the second surface 220. An angle 6
formed by the oblique surface 400 and the first surface 210
is an acute angle. In other words, the first surface 210 and the
oblique surface 400 may form an angle 6 therebetween, and
the angle 0 is less than 90°.

[0040] Insome embodiments, as shown in FIG. 1 and FIG.
2, an angle @ formed by the oblique surface 400 and the
second surface 220 is an obtuse angle. In other words, the
second surface 220 and the oblique surface 400 may form an
angle @ therebetween, and the angle ® is greater than 90°.
[0041] Referring to FIG. 2, in some embodiments, the
AWG structure 200 may include a first cladding layer 250,
a second cladding layer 260 and an AWG layer 270. The first
cladding layer 250 is closer to the optical detector 300 than
the second cladding layer 260 being. In other words, the
second cladding layer 260 is farther away from the optical
detector 300 than the first cladding layer 250 being. The
AWG layer 270 is sandwiched between the first cladding
layer 250 and the second cladding layer 260, and may have
an end part 272 where the oblique surface 400 is located.
The first cladding layer 250 and the AWG layer 270 may
define a first interface 274 that connects to the oblique
surface 400 and forms an angle with each other. In some
embodiments, the first cladding layer 250 and the second
cladding layer 260 may have refractive index less than that
of'the AWG layer 270, so the light in the AWG structure 200
may be confined in the AWG layer 270. In other words, the
light is transmitted in the AWG layer 270 and arrives at the
end part 272. In some embodiments, the AWG structure 200
may include a top substrate 280. The top substrate 280 may
cover the second cladding layer 260 to protect the underly-
ing second cladding layer 260, AWG layer 270 and first
cladding layer 250. In some embodiments, as shown in FIG.
2, the second cladding layer 260 and the AWG layer 270
may define a second interface 276 that connects to the
oblique surface 400 and forms an angle with each other.
[0042] In some embodiments, as shown in FIG. 2, at least
one of the first cladding layer 250 and the second cladding
layer 260 may have an auxiliary oblique surface 410 that is
extended from the oblique surface 400, and the auxiliary
oblique surface 410 and the oblique surface 400 are sub-
stantially coplanar. In other words, the auxiliary oblique
surface 410 is immediately adjacent to the first cladding
layer 250, the second cladding layer 260 or both of them. As
a result, when the light scatters from the AWG layer 270 to
the first cladding layer 250, the second cladding layer 260 or
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both of them, the auxiliary oblique surface 410 may assist
the scattering light transmitted in the first cladding layer 250,
the second cladding layer 260 or both of them to redirect to
the optical detector 300.

[0043] Reference is made to FIG. 1 and FIG. 3, in which
FIG. 3 is a bottom view of FIG. 2. In some embodiments, as
shown in FIG. 1 and FIG. 3, the optical connection module
10 may further include a bonding pad 110. The bonding pad
110 is configured to fix the AWG structure 200 on the
substrate 100. More particularly, as shown in FIG. 1 and
FIG. 3, the first surface 210 of the AWG structure 200 may
have an alignment mark 212, and the substrate 100 may also
have a substrate alignment mark 112 corresponding to the
alignment mark 212 of the first surface 210. The bonding
pad 110 may contact with the alignment mark 212 of the first
surface 210 and the substrate alignment mark 112 of the
substrate 100, so as to align the alignment mark 212 of the
AWG structure 200 with the substrate alignment mark 112.
As a result, it may ensure that the AWG structure 200 is
located on an appropriate position of the substrate 100, so as
to benefit the light in the AWG structure 200 to be trans-
mitted to the optical detector 300. In other embodiments, the
position of the bonding pad 110 may be different from the
positions of the alignment mark 212 and the substrate
alignment mark 112. Furthermore, in some embodiments, as
shown in FIG. 3, the AWG structure 200 may include a
plurality of optical channels 278. The optical channels 278
are separated from each other. By such a configuration, the
optical channels 278 may transmit the light within different
wavelength ranges. In other embodiments, the optical chan-
nels 278 may transmit the lights within substantially the
same wavelength ranges.

[0044] In some embodiment, as shown in FIG. 1, the
substrate 100 may have an engagement structure 120 con-
figured to engage an optical passive device 500. The engage-
ment structure 120 is farther away from the optical detector
300 than the AWG structure 200 being. The engagement
structure 120 is designed to be disposed on a particular
position of the substrate 100, and thereby the optical passive
device 500 may align with the light input portion 230 of the
AWG structure 200 by the engagement structure 120, so the
light may be transmitted to the light input portion 230 of the
AWG structure 200 through the optical passive device 500.
As a result, the AWG structure 200 may align with the
optical passive device 500 by the engagement structure 120,
and it may assist the light to propagate into the AWG
structure 200, which may benefit to increase the optical
coupling efficiency of the optical connection module 10. For
example, the optical passive device 500 may be, but is not
limited to be, an optical fiber or a lens. Furthermore, in some
embodiments, as shown in FIG. 1, the optical connection
module 10 may further include a circuit board 600 and a
driver 700, and the substrate 100 is disposed on the circuit
board 600. The driver 700 is disposed on the circuit board
600, and the driver 700 is configured to drive the optical
detector 300 or provide the optical detector 300 with an
electric signal. The driver 700 and the optical detector 300
may be connected electrically by the wire M. In some
embodiments, the engagement structure 120 may be, but is
not limited to be, a groove structure formed by an etching
process or a polishing process.

[0045] In some embodiments, as shown in FIG. 4, the
optical connection module 10 may further include a reflec-
tive layer 420, and the reflective layer 420 is disposed on the
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oblique surface 400. More particularly, the reflective layer
420 may abut upon the oblique surface 400 or contact with
the oblique surface 400. By such a configuration, portions of
the light from the AWG structure 200 may be reflected to the
optical detector 300 by the oblique surface 400, and the
other portions of the light which are not reflected by the
oblique surface 400 and penetrate through the oblique
surface 400 may be reflected and redirected to the optical
detector 300 by the reflective layer 420, so as to increase the
chance that the light in the AWG structure 200 is reflected
to the optical detector 300. As a result, by the oblique surface
400 and the reflective layer 420 abutting upon the oblique
surface 400, the optical coupling efficiency of the optical
connection module 10 may be increased. For example, in
some embodiments, the reflective layer 420 may be, but it is
not limited to be, a thin film with the higher reflectivity, such
as a gold thin film, a silver thin film or other high reflectivity
material thin films.

[0046] In some embodiments, as shown in FIG. 4, the
reflective layer 420 may include a reflective surface 422
which is distant from the oblique surface 400, and the
reflective surface 422 is substantially parallel with the
oblique surface 400. In other words, the angle formed by the
reflective surface 422 and the extended first surface 210 is
substantially equal to the angle formed by the oblique
surface 400 and the first surface 210. As a result, when the
lights in the AWG structure 200 are respectively transmitted
to the reflective surface 422 and the oblique surface 400,
since an incidence angle of the light arriving at the reflective
surface 422 is substantially equal to an incidence angle of
the light arriving at the oblique surface 400, these lights may
be reflected in equal reflection angles and redirected to the
optical detector 300, which may assist to increase the light
intensity where the optical detector 300 detect, so it may
benefit to increase the optical coupling efficiency of the
optical connection module 10.

[0047] FIG. 5 is a cross-section view of an optical con-
nection module 10a in accordance with other embodiments
of the present disclosure. As shown in FIG. 5, the main
difference between this embodiment and the foregoing
embodiment is that: the substrate 100a may have an engage-
ment structure 130, the AWG structure 200 is fixed on the
substrate 100a by the engagement structure 130, and the
bonding pad 110 may be omitted. The engagement structure
130 is designed to be located on the particular position of the
substrate 100a, and thereby the AWG structure 200 may
align with the optical detector 300 and the optical passive
device 500 by the engagement structure 130, so the light
may be transmitted to the light input portion 230 of the AWG
structure 200 through the optical passive device 500, and the
light may be transmitted to the optical detector 300 through
the light output portion 240 of the AWG structure 200. As a
result, the AWG structure 200 may align with the optical
passive device 500 and the optical detector 300 by the
engagement structure 130, and it may assist the light to
propagate into the AWG structure 200 and into the optical
detector 300, which may benefit to increase the optical
coupling efficiency of the optical connection module 10a.
For example, in some embodiments, the engagement struc-
ture 130 may be, but is not limited to be, concave or convex
structures formed by an etching process or a polishing
process. Although the present embodiment as shown omits
the bonding pad 110, but in other embodiments, the bonding
pad 110 and the engagement structure 130 may both be
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employed. In other words, the AWG structure 200 may be
fixed by the bonding pad 110 and the engagement structure
130.

[0048] FIG. 6 is a cross-section view of an optical con-
nection module 105 in accordance with other embodiments
of the present disclosure. As shown in FIG. 6, the main
difference between this embodiment and the foregoing
embodiment is that: the substrate 1005 may have a protru-
sion portion 140 protruding from the base portion 150 and
a base portion 150, and the oblique surface 400 is located on
the substrate 1005 and connects the protrusion portion 140
and the base portion 150. The optical detector 3005 is
disposed on the protrusion portion 140, and the AWG
structure 2005 is disposed on the base portion 150. In other
words, in some embodiments, the receiving surface 31056 of
the optical detector 3004 is located on the bottommost part
of the optical detector 3005. That is, the receiving surface
3105 is closer to the substrate 1005 than the rear surface
3205 being, and the receiving surface 3105 is configured to
detect the light reflected by the oblique surface 4006 and
transmitted form the AWG structure 2005.

[0049] FIG. 7 is a cross-section view of an optical con-
nection module 10c in accordance with other embodiments
of the present disclosure. As shown in FIG. 7, the main
difference between this embodiment and the foregoing
embodiment is that: the optical detector 300¢ is disposed on
the AWG structure 200. More particularly, as shown in FIG.
7, at least one portion of the optical detector 300c may cover
the oblique surface 400. The receiving surface 310c¢ of the
optical detector 300c¢ is located on the bottommost portion of
the optical detector 300c¢. That is, the receiving surface 310c¢
is closer to the AWG structure 200 and the oblique surface
400 than the rear surface 320¢ being. The oblique surface
400 may redirect the light in the AWG structure 200 to the
receiving surface 310c¢ of the optical detector 300c¢ by
reflection, which may increase the optical coupling effi-
ciency of the light from the AWG structure 200 to the optical
detector 300. As shown in FIG. 7, compared to FIG. 1, the
AWG structure 200 is disposed reversely, so in the present
embodiment, the top substrate 280 of the AWG structure 200
is the structure closest to the substrate 100. Therefore, in
some embodiments, when the top substrate 280 and the
substrate 100 have the same material (for example, the
material of the top substrate 280 and the substrate 100 are
silicon), the top substrate 280 and the substrate 100 may be
formed by the same process. In some embodiments, the
AWG structure 200 may omit the top substrate 280, and the
second cladding layer 260 may be bonded to the substrate
100. In other words, in such an embodiment, the second
cladding layer 260, the AWG layer, and the first cladding
layer 250 may be directly formed on the substrate 100 and
form the AWG structure 200.

[0050] Inaccordance with some embodiments of the pres-
ent disclosure, the optical connection module utilizes the
oblique surface, so that the light from the AWG structure can
be redirected to the optical detector, and the optical receiving
surface of the optical detector is not required to be perpen-
dicular to a output light path of the AWG structure. There-
fore, a circuit on the optical receiving surface of the optical
detector is not required to be bended from the receiving
surface to a lateral surface of the optical detector, thereby
avoiding the out-of-plane bended circuit, which may benefit
to transmit the high frequency signals. Furthermore, the
substrate where the AWG structure and the optical detector
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are disposed is integrally formed, so as to shorten the optical
path between the AWG structure and the optical detector,
which may benefit to increase the optical coupling efficiency
of the optical connection module.

[0051] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
structure of the present invention without departing from the
scope or spirit of the invention. In view of the foregoing, it
is intended that the present invention cover modifications
and variations of this invention provided they fall within the
scope of the following claims.

What is claimed is:

1. An optical connection module, comprising:

a substrate;

an arrayed wavelength grating structure, configured to
transmit a light, disposed on the substrate;

an optical detector, configured to detect the light propa-
gating through the arrayed wavelength grating struc-
ture, disposed on the substrate; and

an oblique surface configured to redirect the light from the
arrayed wavelength grating structure to the optical
detector.

2. The optical connection module of claim 1, wherein the
arrayed wavelength grating structure has a light input por-
tion and a light output portion that are opposite, and the
oblique surface connects to the light output portion.

3. The optical connection module of claim 1, wherein the
oblique surface is located on the arrayed wavelength grating
structure.

4. The optical connection module of claim 3, wherein the
arrayed wavelength grating structure has a first surface and
a second surface connected with the oblique surface the first
surface opposite to the second surface is closer to the optical
detector, and an angle formed by the oblique surface and the
first surface is an acute angle.

5. The optical connection module of claim 4, wherein an
angle formed by the oblique surface and the second surface
is an obtuse angle.

6. The optical connection module of claim 1, the arrayed
wavelength grating structure comprises:

a first cladding layer;

a second cladding layer, wherein the first cladding layer is
closer to the optical detector than the second cladding
layer being; and

an arrayed wavelength grating layer sandwiched between
the first cladding layer and the second cladding layer,
wherein the arrayed wavelength grating layer has an
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end part connected to the first cladding layer and the
second cladding layer, and the oblique surface is
located on the end part, and the first cladding layer and
the arrayed wavelength grating layer define a first
interface that connects to the oblique surface and forms
an angle with each other.

7. The optical connection module of claim 6, wherein the
second cladding layer and the arrayed wavelength grating
layer define a second interface that connects to the oblique
surface and forms an angle with each other.

8. The optical connection module of claim 6, wherein at
least one of the first cladding layer and the second cladding
layer has an auxiliary oblique surface that is extended from
the oblique surface, and the auxiliary oblique surface and the
oblique surface are substantially coplanar.

9. The optical connection module of claim 1, further
comprising a reflective layer disposed on the oblique sur-
face.

10. The optical connection module of claim 9, wherein the
reflective layer has a reflective surface distant from the
oblique surface, and the reflective surface is substantially
parallel with the oblique surface.

11. The optical connection module of claim 1, wherein the
substrate has a protrusion portion and a base portion, the
protrusion portion protrudes from the base portion, and the
oblique surface is formed on the substrate and connects the
protrusion portion and the base portion, the optical detector
is disposed on the protrusion portion, and the arrayed
wavelength grating structure is disposed on the base portion.

12. The optical connection module of claim 1, further
comprising at least one bonding pad, wherein the bonding
pad is sandwiched between the substrate and the arrayed
wavelength grating structure.

13. The optical connection module of claim 1, wherein the
substrate has at least one engagement structure, the engage-
ment structure is farther away from the optical detector than
the arrayed wavelength grating structure being, and the
engagement structure is configured to engage an optical
passive device.

14. The optical connection module of claim 1, wherein the
substrate has at least one engagement structure, the arrayed
wavelength grating structure is engaged with the engage-
ment structure.
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