OPTICAL INTEGRATED DEVICE AND PREPARATION METHOD

THEREFOR

FIELD OF THE DISCLOSURE
[0001] The present disclosure relates to the field of optoelectronics
technology, and more particularly to an optical integrated device and a

preparation method therefor.

BACKGROUND OF THE DISCLOSURE

[0002] With the development of communication technology, optical
integrated devices are widely used. At present, most of optical integrated
devices are prepared by abutting grown structures on the same substrate. That
1s, an optical gain active layer and a modulation absorption layer are epitaxially
grown separately on the same substrate to achieve monolithic integration. For
example, when an electroabsorption modulated laser (EML) is integrated by a
distributed feedback (DFB) laser and an electroabsorption (EA) modulator,
quantum well structures of an active layer of the DFB laser and an absorption
layer of the EA modulator are epitaxially grown separately.

[0003] However, the separate epitaxial growths for the optical gain layer and
the modulation absorption layer involves multiple etching and epitaxy
processes, and the complexity of these processes and the low yield of integrated

products may lead to an increase in the cost of the devices.

SUMMARY OF THE DISCLOSURE

TECHNICAL PROBLEM



[0004] In response to the above-referenced technical inadequacies, it is
necessary to provide an optical integrated device and a preparation method

therefor.

SOLUTION OF THE PROBLEM
TECHNICAL SOLUTION

[0005] A preparation method for an optical integrated device, includes:
[0006] providing a first substrate, and mounting an optical chip on the first
substrate, the optical chip being used to emit a light beam;
[0007] providing a second substrate, and mounting a modulation chip on the
second substrate, the modulation chip being used to modulate the light beam
emitted by the optical chip;
[0008] providing a connection assembly, the connection assembly including a
first connector and a second connector, and the first connector and the second
connector matching each other;
[0009] fixing the second connector to the second substrate;
[0010] connecting the first connector to the second connector;
[0011] adjusting a position of the second substrate relative to the first
substrate until the modulation chip and the optical chip achieve optimal optical
coupling, and fixing the first connector to the first substrate.
[0012] In one embodiment, the optical chip includes a laser chip, and the
modulation chip includes an electroabsorption modulator chip, a silicon-based
modulator chip, or a microring modulator chip.
[0013] In one embodiment, after providing a first substrate and mounting an

optical chip on the first substrate, the preparation method further includes:



[0014] mounting a first lens structure on the first substrate, and the first lens
structure being located on one side of the optical chip.

[0015] In one embodiment, mounting a first lens structure on the first
substrate further includes:

[0016] adjusting a position of the first lens structure relative to the optical
chip;

[0017] mounting the first lens structure on the first substrate.

[0018] In one embodiment, before fixing the second connector to the second
substrate, the preparation method further includes:

[0019] connecting and assembling the second connector with a second lens
structure.

[0020] In one embodiment, after connecting and assembling the second
connector with a second lens structure, the preparation method further includes:

[0021] focusing and coupling an external collimated beam to the modulation
chip through the second lens structure;

[0022] adjusting the position of the second lens structure relative to the
modulation chip until the modulation chip achieves optimal coupling for the
external collimated beam.

[0023] In one embodiment, focusing and coupling the external collimated
beam to the modulation chip through the second lens structure further includes:

[0024] providing an optical fiber collimator assembly, the optical fiber
collimator assembly including a third connector, and the third connector and the
second connector matching each other;

[0025] connecting the third connector to the second connector;

[0026] emitting the external collimated beam through the optical fiber



collimator assembly.

[0027] An optical integrated device includes:

[0028] a first substrate, an optical chip being mounted on the first substrate,
and the optical chip being used to emit a light beam;

[0029] a second substrate, a modulation chip being mounted on the second
substrate, and the modulation chip being used to modulate the light beam
emitted by the optical chip;

[0030] a connection assembly, the connection assembly including a first
connector and a second connector, the first connector and the second connector
matching each other, the second connector being fixed to the second substrate,
and the first connector being fixed to the first substrate.

[0031] In one embodiment, the optical integrated device further includes a
first lens structure, the first lens structure is located on the first substrate, and is
located on a side of the optical chip close to the modulation chip.

[0032] In one embodiment, the optical integrated device further includes a
second lens structure, the second lens structure is located on the second
substrate, and is located on a side of the modulation chip close to the optical
chip.

[0033] In one embodiment, the second lens structure is assembled on the
second connector.

[0034] In one embodiment,

[0035] the first connector includes a first guide pin and a first guide hole;
[0036] the second connector includes a second guide pin and a second guide
hole;

[0037] the first guide pin is arranged corresponding to the second guide hole,



and the second guide pin is arranged corresponding to the first guide hole.

[0038] In one embodiment, the optical integrated device further includes a
heat dissipation component, the heat dissipation component includes a first heat
dissipation plate and a second heat dissipation plate, the first heat dissipation
plate is connected to a side of the first substrate where the optical chip is not
mounted, and the second heat dissipation plate is connected to a side of the

second substrate where the modulation chip is not mounted.

BENEFICIAL EFFECT OF THE PRESENT DISCLOSURE
BENEFICIAL EFFECT
[0039] In the above-mentioned optical integrated device and the preparation
method therefor, the optical chip and the modulation chip are mounted on
different substrates and then connected through the first connector and the
second connector of the connection assembly. The matching and mating
between high-quality outer surfaces of the first connector and the second
connector can ensure that directions of the light beams on both sides are
consistent. At the same time, it can effectively avoid the separate epitaxial
growths of the optical gain active layer and the modulation absorption layer on
the same substrate (i.e., a single substrate), thereby avoiding the high reliability
risks associated with performing multiple epitaxial processes for monolithic
integration. Moreover, the optical chip and the modulation chip are formed
independently, parameter optimization and process processing can be
independently performed for the optical chip and the modulation chip, so as to
greatly reduce the process difficulty and improve the production yield of the

optical integrated device.



BRIEF DESCRIPTION OF THE DRAWINGS
DESCRIPTION OF THE DRAWINGS

[0040] In order to more clearly explain the technical solutions in the
embodiments of the present application or the conventional technology, the
drawings needed to be used in the description of the embodiments or the
conventional technology will be briefly introduced below, obviously, the
drawings in the following description are merely the embodiments of the
present disclosure, person having ordinary skill in the art can also obtain other
drawings based on these drawings without exerting creative efforts.
[0041] FIG. 1 is a flowchart of a preparation method for an optical integrated
device provided in one embodiment;
[0042] FIGS. 2 to 8 are schematic cross-sectional structural schematic
diagrams of the optical integrated device during a preparation process provided
in one embodiment;
[0043] FIG. 9 is a cross-sectional structural schematic diagram of an optical
integrated device provided in one embodiment;
[0044] FIG. 10 is a cross-sectional structural schematic diagram of an optical

integrated device provided in another embodiment.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS
THE EXEMPLARY EMBODIMENTS OF THE PRESNT DISCLOSURE
[0045] In order to facilitate understanding of the present application, the
present application will be described more fully below with reference to the
relevant drawings. Embodiments of the present application are given in the

accompanying drawings. However, the present application can be implemented



in many different forms and is not limited to the embodiments described herein.
Rather, these embodiments are provided so that this disclosure of the present
application will be thorough and complete.

[0046] Unless otherwise defined, all technical and scientific terms used herein
have the same meaning as commonly understood by one of ordinary skill in the
technical field to which the present application belongs. The terminology used
herein in the description of the application is for the purpose of describing
specific embodiments only and is not intended to limit the present application.
[0047] It will be understood that when an element or layer is referred to as

being "on," "adjacent," "connected to" or "coupled to" another element or layer,
it can be directly on, adjacent to, connected to, or coupled to other elements or
layers, or intervening elements or layers may be present. In contrast, when an
element is referred to as being "directly on," "directly adjacent," "directly
connected to" or "directly coupled to" another element or layer, there are no
intervening elements or layers present. layer. It will be understood that although
the terms first, second, third, etc. may be used to describe various elements,
components, regions, layers, doping types and/or sections, these elements,
components, regions, layers, doping types and/or sections should not be limited
by these terms. These terms are only used to distinguish one element,
component, region, layer, doping type or section from another element,
component, region, layer, doping type or section. Thus, a first element,
component, region, layer, doping type or section discussed below could be
termed a second element, component, region, layer or section without departing

from the teachings of the application.

[0048] Spatial relational terms such as "under", "under", "under", "under",



" "

on", "above", etc., in This may be used to describe the relationship of one

element or feature to other elements or features shown in the figures. It will be
understood that the spatially relative terms encompass different orientations of
the device in use and operation in addition to the orientation depicted in the
figures. For example, if the device in the figures is turned over, elements or
features described as "below" or "under" or "beneath" other elements or features
would then be oriented "above" the other elements or features. Thus, the
exemplary terms "below" and "under" may include both upper and lower
orientations. Additionally, the device may be otherwise oriented (e.g., rotated 90
degrees or at other orientations) and the spatial descriptors used herein
interpreted accordingly.

nn

[0049] As used herein, the singular forms "a," "an," and "the" may include the
plural forms as well, unless the context clearly dictates otherwise. It will also be
understood that the terms "comprising" or "having" and the like specify the
presence of stated features, integers, steps, operations, components, parts or
combinations thereof, but do not exclude the presence or addition of one or
more possibility of other features, integers, steps, operations, components, parts
or combinations thereof. Also, in this specification, the term "and/or" includes
any and all combinations of the associated listed items.

[0050]

[0051] In one embodiment, reference is made to FIG. 1, which provides a
preparation method for an optical integrated device, and the preparation method
includes:

[0052] Step S100, providing a first substrate 100 and mounting an optical

chip 200 on the first substrate 100, and the optical chip 200 being used to emit a



light beam, as can be referred to in FIG. 2;

[0053] step S300, providing a second substrate 300 and mounting a
modulation chip 400 on the second substrate 300, and the modulation chip 400
being used to modulate the light beam emitted by the optical chip 200, as can be
referred to in FIG. 4;

[0054] step S400, providing a connection assembly 500, the connection
assembly 500 including a first connector 510 and a second connector 520, and
the first connector 510 and the second connector 520 matching each other, as
can be referred to in FIG. 5;

[0055] step S800, fixing the second connector 520 to the second substrate
300, as can be referred to in FIG. 7;

[0056] step S900, connecting the first connector 510 with the second
connector 520, as can be referred to in FIG. §;

[0057] step S1000, adjusting a position of the second substrate 300 relative to
the first substrate 100 until the modulation chip 200 and the optical chip 100
achieve optimal optical coupling, and fixing the first connector 510 to the first
substrate 100, as can be referred to in FIG. 9.

[0058] In step S100, the first substrate 100 is a carrier substrate for the optical
chip 200, and can be made of a heat sink material or other substrate materials.
Specifically, the optical chip 200 can be mounted on the first substrate 100.
[0059] At the same time, in addition to the optical chip, other chips and/or
other circuit structures can also be provided on the substrate 100. The optical
chip 200 can be electrically connected to the relevant circuits of the first
substrate 100 through gold wire bonding, such that the optical chip 200 can be

powered by the relevant circuits.



[0060] As an example, the optical chip can include a laser chip. More
specifically, the optical chip 200 can include a distributed feedback (DFB) laser
chip or the like.

[0061] In step S300, the second substrate 300 is a carrier substrate for the
modulation chip 400, and can be made of the same material as the first
substrate, or can be made of a material different from that of the first substrate.
Specifically, the modulation chip 400 can be mounted on the modulation chip
400.

[0062] At the same time, in addition to the modulation chip 400, other chips
and/or other circuit structures can also be provided on the second substrate 300.
The modulation chip 400 can be electrically connected to the relevant circuits of
the second substrate 200 through gold wire bonding, such that the modulation
chip 400 can be applied with reverse bias and high-frequency modulation
signals, thereby modulating the light output by the optical chip 200 at high
speed.

[0063] As an example, the modulation chip 400 can include an
electroabsorption modulator chip. Naturally, the modulation chip 400 is not
limited to the electroabsorption modulator chip, and can also include a silicon-
based modulator chip or a microring modulator chip.

[0064]

[0065] In step S400, the first connector 510 and the second connector 520 of
the connection assembly 500 can be provided with positioning structures that
cooperate with each other, such that the first connector 510 and the second
connector 520 can be detachably connected to each other.

[0066] As an example, the first connector 510 and the second connector 520
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can be respectively provided with a guide pin and a guide hole that cooperate
with each other, such that detachable connection is performed through
cooperation of the guide pin and the guide hole.

[0067] In step S800, the second connector 520 can be fixed to the second
substrate 300 through gluing, laser welding, eutectic soldering, or other
methods.

[0068] In step S900, the first connector 510 and the second connector 520 can
be connected through the positioning structures matching to each other (such as
the guide pin and the guide hole) on the first connector 510 and the second
connector 520.

[0069] In step S1000, a direction from the optical chip 100 toward the
adjusting chip can be set as a z-axis direction, two directions perpendicular to
the z-axis are respectively an x-axis direction and a y-axis direction, and the y-
axis direction is perpendicular to an upper surface of the substrate.

[0070] At this time, the first substrate 100 and structural components on the
first substrate 100 can be fixed, and at the same time, positions of the second
substrate 300 and structural components thereon can be adjusted in X, y, and z
directions through a high-precision placement equipment, thereby adjusting a
distance and a spatial angle between the first substrate 100 as well as the
structural components thereon and the second substrate 300 as well as the
structural components thereon.

[0071] Naturally, in some embodiments, the second substrate 300 and the
structural components thereon can also be fixed while the positions of the first
substrate 100 and the structural components thereon are adjusted in the x, y, and

z directions by high-precision placement equipment, thereby adjusting the
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distance and the spatial angle between the first substrate 100 as well as the
structural components thereon, and the second substrate 300 as well as the
structural components thereon. This application is not limited thereto.

[0072] Moreover, during the adjustment made for the position of the second
substrate 300 relative to the first substrate 100, an optical power emitted from
the optical chip 200 on the first substrate 100 to the modulation chip 400 on the
second substrate 300 can also be monitored simultaneously.

[0073] When the optical power emitted from the optical chip 200 on the first
substrate 100 to the modulation chip 400 on the second substrate 300 is
maximum, the modulation chip 400 and the optical chip 200 achieve the
optimal optical coupling. At this time, the first connector 510 can be fixed to the
first substrate 100 through gluing, laser welding, or eutectic welding, thereby
forming the optical integrated device.

[0074] Therefore, during the preparation process of the optical integrated
device, the second connector 520 serves as both a connector and a coupling
alignment tool.

[0075] In the method of this embodiment, the optical chip 100 and the
modulation chip 400 are mounted on different substrates and then connected
through the first connector 510 and the second connector 520 of the connection
assembly 500. The matching and mating between high-quality outer surfaces of
the first connector 510 and the second connector 520 can ensure that directions
of the light beams on both sides are consistent. At the same time, it can
effectively avoid the separate epitaxial growths of the optical gain active layer
and the modulation absorption layer on the same substrate (i.e., a single

substrate), thereby avoiding the high reliability risks associated with performing
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multiple epitaxial processes for monolithic integration. Moreover, the optical
chip 100 and the modulation chip 400 are formed independently, parameter
optimization and process processing can be independently performed for the
optical chip 100 and the modulation chip 400, so as to greatly reduce the
process difficulty and improve the production yield of the optical integrated
device.

[0076] In one embodiment, after step S100, the preparation method further
includes:

[0077] Step S200, the first lens structure 600 being installed on the first
substrate 100, and the first lens structure 600 being located on one side of the
optical chip 200, referring to FIG. 3.

[0078] The first lens structure 600 is located on one side of the optical chip
200, such that small mode field beam emitted by the optical chip 200 can be
collimated and expanded. The first lens structure 600 can be a micro-optical
lens.

[0079] As an example, referring to FIG. 3, the first substrate 100 can include
a first mounting part 110 and a second mounting part 120 that are connected to
each other. A thickness of the first mounting part 110 can be greater than a
thickness of the second mounting part 120, so as to provide a step between the
first mounting part 110 and the second mounting part 120.

[0080] The optical chip 200 with the smaller thickness can be mounted on the
first mounting part 110 with the larger thickness, and a direction to which a
light is emitted can be controlled to a direction along a direction from the first
mounting part 110 toward the second mounting part 120. The first lens structure

600 with the larger thickness can be mounted on the second mounting part 120
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with the smaller thickness. At this time, since the first mounting part 110 is
thicker than the second mounting part 120, it is beneficial for the optical chip
200 on the first mounting part 110 to emit light toward the center of the first
lens structure 600, which is further beneficial for the first lens structure 600 to
effectively collimate and expand the small mode field beam emitted by the
optical chip 200.

[0081] Naturally, a shape of the substrate 100 is not limited thereto, and can
be configured according to actual conditions.

[0082] In this embodiment, the small mode field beam emitted by the optical
chip 200 can be collimated and expanded through the first lens structure 600,
such that the small mode field is converted into a large mode field, thereby
effectively reducing a precision for aligning and coupling the optical chip 200
to the modulation chip.

[0083] Naturally, in other embodiments, the small mode field beam emitted
by the optical chip 200 can be collimated and expanded in other ways, and the
present application is not limited thereto.

[0084] In one embodiment, step S200 includes:

[0085] Step S210, adjusting a distance of the first lens structure 600 relative
to the optical chip 200;

[0086] step S220, mounting the first lens structure 600 on the first substrate
100.

[0087] In step S210, specifically, as an example, when a direction from the
optical chip toward the adjusting chip 400 is set as the z-axis direction, two
directions perpendicular to the z-axis being respectively the x-axis direction and

the y-axis direction and the y-axis direction being perpendicular to the upper
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surface of the substrate, positions of the first lens structure 600 in the z-axis
direction and the x-axis direction can be adjusted through relevant instruments
and equipment, such that the light beam emitted by the optical chip 200 can
form a light beam with higher collimation after passing through the first lens
structure 600, thus facilitating effective optical coupling with the optical fiber.
[0088] It can be understood that the position of the first lens structure 600 in
the y-axis direction can be reasonably controlled through process treating.
[0089] In step S220, the position-adjusted first lens structure 600 is mounted
on the first substrate 100.

[0090] In one embodiment, before step S800, the preparation method further
includes:

[0091] Step S500, connecting and assembling the second connector 520 with
the second lens structure 700, referring to FIG. 6.

[0092] Specifically, the second lens structure 700 can be integrated and
mounted on the second connector 520 through precision placement. The second
lens structure 700 can be a micro-optical lens.

[0093] In this embodiment, the second lens structure 700 has a collimating
beam expansion function, which can achieve a conversion between a large
mode field and a small mode field, thereby greatly reducing the precision
requirements for aligning and coupling the optical chip 200 to the adjusting chip
400.

[0094] At the same time, the second lens structure 700 is assembled on the
second connector 520, such that the second lens structure 700 can be fixed to
the second substrate 300 at the same time as the second connector 520, thereby

simplifying the process.
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[0095] Naturally, in other embodiments, the second lens structure 700 and the
second connector 520 can also be fixed at different positions on the second
substrate 300, and the present application is not limited thereto.

[0096] Specifically, in some embodiments, during the preparation process of
the optical integrated device, a light beam can be emitted by the optical chip
200, and then the light beam emitted by the optical chip 200 can be collimated
and expanded through the first lens structure 600 to convert the small mode
field to the large mode field, and then the large mode field beam is converted
into a small mode field beam through the second lens structure 700 and to be
emitted to a waveguide of the adjusting chip 400.

[0097] In one embodiment, after step S500, the preparation method further
includes:

[0098] Step S600, focusing and coupling an external collimated beam to the
modulation chip 400 through the second lens structure 700;

[0099] step S700, adjusting the position of the second lens structure 700
relative to the modulation chip 400 until the modulation chip 400 achieves
optimal coupling for the external collimated beam.

[0100] In step S600, the external collimated light beam can be coupled from
one side of the second lens structure 700 through the second lens structure 700
to the waveguide of the modulation chip 400 located on another side of the
second lens structure 700.

[0101] In step S700, it can be understood that since the second lens structure
700 is assembled on the second connector 520, the position of the second lens
structure 700 relative to the modulation chip 400 being adjusted means that the

position of the second lens structure 700 relative to the modulation chip 400 is
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also adjusted.

[0102] Specifically, as an example, when a direction from the optical chip 200
toward the adjusting chip 400 is set as the z-axis direction, two directions
perpendicular to the z-axis being respectively the x-axis direction and the y-axis
direction, and the y-axis direction being perpendicular to the upper surface of
the substrate, positions of the second lens structure 700 in the z-axis direction
and the x-axis direction can be adjusted through relevant instruments and
equipment, thus facilitating effective optical coupling between the modulation
chip 400 and the optical chip 200.

[0103] It can be understood that the position of the second lens structure 700
in the y-axis direction can be reasonably controlled through process treating.
[0104] At this time, in step S800, the position-adjusted second lens structure
700 is mounted on the second substrate 300 along with the second connector
520.

[0105] In one embodiment, referring to FIG. 6, step S600 includes:

[0106] Step S610, providing an optical fiber collimator assembly 800, the
optical fiber collimator assembly 800 including a third connector 810, and the
third connector 810 and the second connector 520 matching each other;

[0107] step S620, connecting the third connector 810 with the second
connector 520;

[0108] S630: emitting the external collimated beam through the optical fiber
collimator assembly 800.

[0109] In step S610, a positioning structure matching to the second connector
520 can be provided on the third connector 810 (such as a guide pin and a guide

hole), such that the second connector 520 and the third connector 810 can be
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detachably connected to each other.

[0110] In step S620, the third connector 810 and the second connector 520
can be connected through their positioning structures matching to each other.
[0111] In step S630, the external collimated light beam can be emitted from
the optical fiber collimator assembly 800 to the waveguide of the modulation
chip 400 located on another side of the second lens structure 700.

[0112] Then, in step S700, the fiber collimator assembly 800 is used to drive
the position of the second connector 520 where the second lens structure 700 is
located, and then the position of the second lens structure 700 relative to the
modulation chip 400 is adjusted until the modulation chip 400 achieves the
optimal coupling for the external collimated beam.

[0113] Then in step S800, the second lens structure 700 is fixed on the second
substrate 300 along with the second connector 520. The second connector 520
and the third connector 810 are then disassembled, thereby removing the optical
fiber collimator assembly 800.

[0114] In this embodiment, by providing the optical fiber collimator assembly
800 on the third connector 810 (which matches the second connector 520), the
optical fiber collimator assembly 800 can thus emit the external collimated
beam stably and reliably when the third connector 810 is connected to the
second connector 520.

[0115] In one embodiment, referring to FIG. 5, the first connector 510
includes a first guide pin 511 and a first guide hole 512. The second connector
520 includes a second guide pin 521 and a second guide hole 522.

[0116] The first guide pins 511 and the second guide hole 522 are provided

correspondingly, such that they can cooperate with each other to connect the
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first connector 510 with the second connector 520. At the same time, the second
guide pin 521 and the first guide hole 512 are provided correspondingly, so that
they can cooperate with each other to connect the first connector 510 to the
second connector 520.

[0117] In this embodiment, both the first connector 510 and the second
connector 520 have guide pins and guide holes, thereby making the connection
between the first connector 510 and the second connector 520 more stable.
[0118] Specifically, the first connector 510 can further include a first light-
transmitting portion 513. The first light-transmitting portion 513 is located in
the center of the second connector 520, such that the light from the optical chip
200 can pass through the first light-transmitting portion 513 when the first
connector 510 is fixed to the first substrate 100.

[0119] Similarly, the second connector 520 can further include a second light-
transmitting portion 523. The second light-transmitting portion 523 is located in
the center of the second connector 520, such that the second light-transmitting
portion 523 faces the modulation chip 400 when the second connector 520 is
fixed to the second substrate 300, thereby allowing light to pass through.

[0120] It can be understood that specific forms of the first connector 510 and
the second connector 520 are not limited thereto, for example, the first
connector 510 can only be provided with the guide pin, and the second
connector 520 can only be provided with the guide hole matching the guide pin.
[0121] It should be understood that although various steps in the flowchart of
FIG. 1 are shown in sequence as indicated by arrows, these steps are not
necessarily executed in the order indicated by arrows. Unless explicitly stated in

this article, there is no strict order restriction on the execution of these steps,
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and these steps can be executed in other orders. Moreover, at least some of the
steps in FIG. 1 can include multiple steps or stages, these steps or stages are not
necessarily executed at the same time, but can be executed at different times, an
execution order of these steps or stages does not necessarily need to be
performed sequentially, but can be performed in turn or alternately with other
steps or at least part of steps or stages in other steps.

[0122] In one embodiment, an optical integrated device is further provided,
referring to FIG. 9, the optical integrated device includes: a first substrate 100,
an optical chip 200, a second substrate 300, a modulation chip 400 and a
connection assembly 500.

[0123] The optical chip 200 is mounted on the first substrate 100. The optical
chip 200 is used to emit a light beam.

[0124] The modulation chip 400 is mounted on the second substrate 300. The
modulation chip 400 is used to modulate the light beam emitted by the optical
chip 200.

[0125] The connection assembly 500 includes a first connector 510 and a
second connector 520, the first connector 510 and the second connector 520
match each other, the second connector 520 is fixed to the second substrate 300,
and the first connector 510 is fixed to the first substrate 100.

[0126] In one embodiment, the optical integrated device further includes a
first lens structure 600. The first lens structure 600 is located on the first
substrate 100 and on one side of the optical chip 200 close to the modulation
chip 400.

[0127] In one embodiment, the optical integrated device further includes a

second lens structure 700. The second lens structure 700 is located on the
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second substrate 300 and on one side of the modulation chip close to the optical
chip 200.

[0128] In one embodiment, the first connector 510 includes a first guide pin
511 and a first guide hole 512. The second connector 520 includes a second
guide pin 521 and a second guide hole 522;

[0129] the first guide pin 511 is provided correspondingly to the second guide
hole 522, and the second guide pin 521 is provided correspondingly to the first
guide hole 512.

[0130] In one embodiment, referring to FIG. 10, the optical integrated device
further includes a heat dissipation assembly 900. The heat dissipation assembly
900 includes a first heat dissipation plate 910 and a second heat dissipation
plate 920. The first heat dissipation plate 910 is connected to one side of the
first substrate 100 on which the optical chip 200 is not mounted. The second
heat dissipation plate 920 is connected to one side of the second substrate 300
on which the modulation chip 400 is not mounted.

[0131] The first heat dissipation plate 910 and the second heat dissipation
plate 920 can effectively dissipate heat from the optical integrated device.
Specifically, materials of the first heat dissipation plate 910 and the second heat
dissipation plate 920 can be metal materials, and the materials of the first heat
dissipation plate 910 and the second heat dissipation plate 920 can be the same
or different, and are limited thereto.

[0132] At the same time, the first heat dissipation plate 910 can be mounted
on the first substrate 100 before the optical chip 200 and other components are
mounted on the first substrate 100, or the first heat dissipation plate 910 can be

mounted on the first substrate 100 after the optical chip 200 and other
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components are mounted on the first substrate 100. The second heat dissipation
plate 920 can be mounted on the second substrate 300 before the modulation
chip 400 and other components are mounted on the second substrate 300, or the
second heat dissipation plate 920 can be mounted on the second substrate 300
after the modulation chip 400 and other components are mounted on the second
substrate 300.

[0133] For specific limitations on the optical integrated device, reference can
be made to the above limitations on the preparation method for the optical
integrated device, which will not be described again here.

[0134] In the description of this specification, reference to the description of
the terms "one embodiment," "other embodiments," etc., means that a specific
feature, structure, material, or characteristic described in connection with the
embodiment or example is included in at least one embodiment or example of
the present application. In this specification, schematic descriptions of the
above terms do not necessarily refer to the same embodiment or example.
[0135] The technical features of the above embodiments can be combined in
any way, to simplify the description, not all possible combinations of the
technical features of the above embodiments are described. However, as long as
there is no contradiction in the combination of these technical features, all
possible combinations should be considered to be within the scope of this
specification.

[0136] The above-described embodiments only express several
implementation modes of the present application, and their descriptions are
relatively specific and detailed, but should not be construed as limiting the

scope of the patent application. It should be noted that, for those having
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ordinary skill in the art, several modifications and improvements can be made
without departing from the concept of the present application, and these all fall
within the protection scope of the present application. Therefore, the scope of

this patent application should be determined by the appended claims.
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CLAIMS
What is claimed is:
1. A preparation method for an optical integrated device, wherein the
preparation method comprises:
providing a first substrate, and mounting an optical chip on the first
substrate, the optical chip being used to emit a light beam;
providing a second substrate, and mounting a modulation chip on
the second substrate, the modulation chip being used to modulate the light
beam emitted by the optical chip;
providing a connection assembly, the connection assembly
including a first connector and a second connector, and the first connector
and the second connector matching each other;
fixing the second connector to the second substrate;
connecting the first connector to the second connector;
adjusting a position of the second substrate relative to the first
substrate until the modulation chip and the optical chip achieve optimal

optical coupling, and fixing the first connector to the first substrate.

2. The preparation method for the optical integrated device according to claim
1, wherein the optical chip includes a laser chip, and the modulation chip
includes an electro-absorption modulator chip, a silicon-based modulator

chip, or a microring modulator chip.

3. The preparation method for the optical integrated device according to claim
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1, wherein after providing a first substrate and mounting an optical chip on
the first substrate, the preparation method further comprises:
mounting a first lens structure on the first substrate, and the first

lens structure being located on one side of the optical chip.

The preparation method for the optical integrated device according to claim
3, wherein mounting a first lens structure on the first substrate further
includes:

adjusting a position of the first lens structure relative to the optical
chip;

mounting the first lens structure on the first substrate.

The preparation method for the optical integrated device according to claim
1, wherein before fixing the second connector to the second substrate, the
preparation method further comprises:

connecting and assembling the second connector with a second lens

structure.

The preparation method for the optical integrated device according to claim
5, wherein after connecting and assembling the second connector with a
second lens structure, the preparation method further comprises:

focusing and coupling an external collimated beam to the
modulation chip through the second lens structure;

adjusting the position of the second lens structure relative to the

modulation chip until the modulation chip achieves optimal coupling for
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the external collimated beam.

The preparation method for the optical integrated device according to claim
6, wherein focusing and coupling an external collimated beam to the
modulation chip through the second lens structure further includes:

providing an optical fiber collimator assembly, the optical fiber
collimator assembly including a third connector, and the third connector
and the second connector matching each other;

connecting the third connector to the second connector;

emitting the external collimated beam through the optical fiber

collimator assembly.

An optical integrated device, wherein the optical integrated device
comprises:

a first substrate, an optical chip being mounted on the first substrate,
and the optical chip being used to emit a light beam;

a second substrate, a modulation chip being mounted on the second
substrate, and the modulation chip being used to modulate the light beam
emitted by the optical chip;

a connection assembly, the connection assembly including a first
connector and a second connector, the first connector and the second
connector matching each other, the second connector being fixed to the

second substrate, and the first connector being fixed to the first substrate.

The optical integrated device according to claim 8, wherein the optical
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10.

11.

12.

13.

integrated device further comprises a first lens structure, the first lens
structure is located on the first substrate, and 1s located on a side of the

optical chip close to the modulation chip.

The optical integrated device according to claim 8, wherein the optical
integrated device further comprises a second lens structure, the second lens
structure 1s located on the second substrate, and 1s located on a side of the

modulation chip close to the optical chip.

The optical integrated device according to claim 10, wherein the second

lens structure 1s assembled on the second connector.

The optical integrated device according to claim 8, wherein:

the first connector includes a first guide pin and a first guide hole;

the second connector includes a second guide pin and a second
guide hole;

the first guide pin is arranged corresponding to the second guide
hole, and the second guide pin is arranged corresponding to the first guide

hole.

The optical integrated device according to claim 8, wherein the optical
integrated device further comprises a heat dissipation component, the heat
dissipation component includes a first heat dissipation plate and a second
heat dissipation plate, the first heat dissipation plate is connected to a side

of the first substrate where the optical chip is not mounted, and the second
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heat dissipation plate is connected to a side of the second substrate where

the modulation chip is not mounted.
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