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ASSEMBLY ALIGNMENT STRUCTURE FOR OPTICAL 

COMPONENT 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates generally to an optical component, and 

more particularly, to an assembly alignment structure for optical component. 

2. The Prior Arts 

[0002] With the rapid development of the Internet and mobile communications, 

the demand for a large amount of data transmission has also arrived. However, the 

speed of data transmission through electronic signals seems to have reached a 

bottleneck. The backbone of data transmission uses optical signals to carry out data 

transmission is the trend of the future. Optical signal transmission components based 

on Silicon Optical Bench (SiOB) are also widely used in various products. In such 

products, the optical connection cost between two silicon chips or between the silicon 

chip and the optical fiber is usually much higher than the production cost of the 

silicon chip or the optical fiber itself, because it takes a long time to calibrate and 

align. For this reason, the silicon chip packaging alignment operation has gradually 

received attention, and various assembly alignment methods or structures have been 

derived 

[0003] To this end, a set of previously designed silicon chips invented by the 

inventor has both the chip's circuit and the coupling structure for alignment, so that 

the components can be quickly adjusted during the assembly process and the 

alignment and assembly operations can be quickly performed. However, the 

aforementioned method must use a silicon wafer with a larger area, and the material 



 2 

cost of such a silicon wafer is relatively high. Therefore, the inventor has designed a 

set of optical components assembly alignment structure with reduced cost and the 

more convenience of assembly. 

SUMMARY OF THE INVENTION 

[0004] A primary objective of the present invention is to provide an assembly 

alignment structure for optical component, which utilizes the cooperation of a cover 

plate, a carrier plate, and a positioning column, so that the components such as optical 

fibers and chips to be assembled can be quickly and accurately assembled and 

installed at the relative position of each component, and then the components are 

positioned relatively to each other during assembly, so as to shorten the calibration 

and alignment time, thereby improving the assembly time and efficiency, and 

reducing the production cost. 

[0005] In order to achieve the aforementioned objective, the present invention is 

an assembly alignment structure for optical component, including: an optical fiber, a 

cover plate, a lens, a chip, a carrier plate, and at least one positioning post; the optical 

fiber includes a combined fiber segment and a plurality of bare fiber segments; the 

cover plate has a first installation surface, the first installation surface is disposed with 

a plurality of guide grooves, an installation groove, and at least one first coupling 

groove, the bare fiber segments are arranged in the corresponding in the guide 

grooves; the lens is arranged in the installation groove; the chip has a signal receiving 

surface; the carrier plate has a second installation surface, the second installation 

surface is disposed with at least one second coupling groove, the chip is fixed on the 

second installation surface; when the cover plate is aligned with the carrier plate, the 

positioning post is located in the first coupling groove and the second coupling groove, 

so that the optical fiber and the lens are accurately fixed between the carrier plate and 
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the cover plate, and the optical signal of the optical fiber can be projected to the signal 

receiving surface through the lens. 

[0006] In a preferred embodiment, the first coupling groove and the second 

coupling groove are at least one of a V-shaped groove or a U-shaped groove, and the 

positioning post is a cylinder. 

[0007] An assembly alignment structure for optical component, comprising: an 

optical fiber, a cover plate, a lens, a chip, and a carrier plate; the optical fiber includes 

a combined fiber segment and a plurality of bare fiber segments; the cover plate has a 

first installation surface, the first installation surface is disposed with a plurality of 

guide grooves, an installation groove, and a plurality of first coupling portions, the 

bare fiber segments are arranged in the corresponding guide grooves; the lens is 

arranged in the installation groove; the chip has a signal receiving surface; the carrier 

plate has a second installation surface, the second installation surface is disposed with 

a plurality of second coupling portions, the chip is fixed on the second installation 

surface; when the cover plate is aligned and coupled to the second carrier plate, the 

first coupling portions and the second coupling portions are mutually coupled and 

positioned, so that the optical fiber and the lens are accurately fixed between the 

carrier plate and the cover plate, and the optical signal of the optical fiber can pass 

through the lens to be projected to the signal receiving surface. 

[0008] In a preferred embodiment, when the first coupling portion forms an 

upwardly convex positioning protrusion on the surface of the cover plate, the second 

coupling portion forms a downwardly concave positioning groove on the surface of 

the carrier plate. 

[0009] In a preferred embodiment, when the first coupling portion forms a 

downwardly concave positioning groove on the surface of the cover plate, the second 
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coupling portion forms an upwardly convex positioning protrusion on the surface of 

the carrier plate. 

[0010] In a preferred embodiment, the positioning protrusion has at least one 

inclined surface, and the positioning groove also has an inclined surface at a relative 

position. 

[0011] In a preferred embodiment, the first installation surface forms a plurality 

of side-by-side recessed guide grooves in a middle part, and the first coupling portion 

is formed on both sides of the guide grooves. 

[0012] In a preferred embodiment, the installation groove is a stepped groove, 

located at an axial end of the guide groove and adjacent to a vertical surface of one 

side of the first installation surface, and the installation groove has a pair of alignment 

planes, the first installation surface also has a plurality of alignment grooves, the 

alignment grooves are adjacent to a plurality of positions on both sides of the guide 

groove and communicate with the installation groove, and the alignment grooves are 

at least one of U-shaped or V-shaped groove. 

[0013] In a preferred embodiment, the lens has a stripe shape and corresponds to 

a plurality of the bare fiber segments; an optical fiber passive alignment surface and 

an optical light-emitting surface are respectively formed on both sides of a vertical 

surface of the optical fiber, and the optical fiber passive alignment surface faces the 

bare fiber segment, the lens has an inlay and is located on the side of the optical 

light-emitting surface, the inlay is in contact with the alignment plane, and the lens 

also has a plurality of guide posts located on the side of the optical fiber passive 

alignment surface, and the guide posts are located in the alignment groove. 
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[0014] In a preferred embodiment, the alignment groove is at least one of 

U-shaped or V-shaped, and the guide post is partially arc-surfaced, and the arc surface 

is located in the alignment groove. 

[0015] In a preferred embodiment, the second installation surface has an 

accommodating groove, the chip is located in the accommodating groove, the signal 

receiving surface of the chip faces upward, and the optical signal of the optical fiber 

passes through the optical light-emitting surface, and then is reflected downward and 

projected on the signal receiving surface. 

[0016] In a preferred embodiment, the second installation surface has a plurality 

of position marks, the chip is fixed in the enclosing areas formed by the position 

marks, a vertical surface of the chip has the signal receiving surface, the optical signal 

of the optical fiber is directly projected on the signal receiving surface after being 

focused by the lens. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The present invention will be apparent to those skilled in the art by 

reading the following detailed description of a preferred embodiment thereof, with 

reference to the attached drawings, in which: 

[0018] FIG. 1 is the perspective view of the first embodiment of the assembly 

alignment structure for optical component of the present invention; 

[0019] FIG. 2 is an exploded view of the first embodiment of the assembly 

alignment structure for optical component of the present invention; 

[0020] FIG. 3 is an enlarged planar view of the cover plate of the first 

embodiment of the assembly alignment structure for optical component of the present 

invention; 
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[0021] FIG. 4 is an exploded schematic view of a cover plate and a lens of the 

assembly alignment structure for optical component of the present invention; 

[0022] FIG. 5 is a perspective view of the second embodiment of the assembly 

alignment structure for optical component of the present invention; 

[0023] FIG. 6 is an exploded view of the second embodiment of the assembly 

alignment structure for optical component of the present invention; 

[0024] FIG. 7 is a perspective view of the third embodiment of the assembly 

alignment structure for optical component of the present invention; 

[0025] FIG. 8 is an exploded view of the third embodiment of the assembly 

alignment structure for optical component of the present invention; 

[0026] FIG. 9 is a perspective view of the fourth embodiment of the assembly 

alignment structure for optical component of the present invention; 

[0027] FIG. 10 is an exploded view of the fourth embodiment of the assembly 

alignment structure for optical component of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0028] The accompanying drawings are included to provide a further 

understanding of the invention, and are incorporated in and constitute a part of this 

specification.  The drawings illustrate embodiments of the invention and, together 

with the description, serve to explain the principles of the invention. 

[0029] The technical solutions of the present invention will be described clearly 

and completely below in conjunction with the specific embodiments and the 

accompanying drawings. It should be noted that when an element is referred to as 

being "mounted or fixed to" another element, it means that it can be directly on the 

other element or an intervening element may also be present. When an element is 

referred to as being "connected" to another element, it means that it can be directly 
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connected to the other element or intervening elements may also be present. In the 

illustrated embodiment, the directions indicated up, down, left, right, front and back, 

etc. are relative, and are used to explain that the structures and movements of the 

various components in this case are relative. These representations are appropriate 

when the components are in the positions shown in the figures. However, if the 

description of the positions of elements changes, it is believed that these 

representations will change accordingly. 

[0030] Unless otherwise defined, all technical and scientific terms used herein 

have the same meaning as commonly understood by one of ordinary skill in the art of 

the present invention. The terminology used herein is for the purpose of describing 

particular embodiments only and is not intended to limit the present invention. As 

used herein, the term "and/or" includes any and all combinations of one or more of the 

associated listed items. 

[0031] FIG. 1 and FIG. 2 show a perspective view and an exploded view of the 

first embodiment of the present invention, respectively. The assembly alignment 

structure for optical component of the present invention includes an optical fiber 1, a 

cover plate 2, a lens 3, at least one chip 4, a carrier plate 5, and at least one positioning 

column 6. The optical fiber 1 includes a combined fiber segment 11 and a bare fiber 

segment 12. The cover plate 2 has a first installation surface 21, and the first 

installation surface 21 is disposed with a plurality of guide grooves 22, an installation 

groove 23 and at least one first coupling groove 24, and the bare fiber segment 12 is 

disposed in the corresponding guide groove 22. The lens 3 is mounted in the 

installation groove 23. The carrier plate 5 has a second installation surface 51. The 

second installation surface 51 is disposed with at least one second coupling groove 52 

and a plurality of raised position marks 53, and the chip 4 is fixed to the area enclosed 
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by the plurality of position marks 53. During assembly, when the cover plate 2 is 

aligned with the carrier plate 5, the positioning post 6 is located in the first coupling 

groove 24 and the second coupling groove 52, so that the optical fiber 1 and the lens 3 

are accurately fixed between the carrier plate 5 and the cover plate 2, and the optical 

signal transmitted by the optical fiber 1 is received by the chip 4 after passing through 

the lens 3. 

[0032] The following is a brief description on the structure and processing 

method of each component: 

[0033] The optical fiber 1 is a single-mode or multi-mode optical fiber, including 

the combined fiber segment 11 with a protective layer on the periphery and the bare 

fiber segment 12 from which the protective layer has been removed. In the present 

embodiment, the bare fiber segment 12 is a light-emitting surface with a flat vertical 

end or angled end. 

[0034] The cover plate 2 is a plate body with the first installation surface 21. 

Refer to FIG. 3. The cross-sectional shape of the guide groove 22 is at least one of 

U-shaped or V-shaped. In the present embodiment, the guide groove 22 is a V-shaped 

groove. The size of a single guide groove 22 corresponds to the size of one bare fiber 

segment 12. The guide grooves 22 can precisely position the centers of a plurality of 

bare fiber segments 12 at the same horizontal position. In the present embodiment, the 

number of the first coupling grooves 24 is two, located on both sides of the guide 

grooves 22 and parallel to the guide grooves 22. The cross-sectional shape of the first 

coupling grooves 24 is at least one of a U-shape or a V-shape, and in the present 

embodiment, the first coupling groove 24 is a V-shaped groove. Refer to FIG. 4. The 

installation groove 23 is located at one end of the axial direction of the guide groove 

22 and is adjacent to the vertical surface of the first installation surface 21. The 



 9 

installation groove 23 has a stepped groove shape and has an alignment plane 231. 

The first installation surface 21 further includes a plurality of alignment grooves 25, 

the alignment grooves 25 are adjacent to the two sides of the guide grooves 22 and 

communicate with the installation grooves 23, and the alignment groove 25 is at least 

one of U-shaped or V-shaped. In the present embodiment, the alignment groove 25 is 

a V-shaped groove. The installation groove 23 is used to install the lens 3, the 

alignment plane 231 and the alignment groove 25 are used for calibrating and aligning 

the assembly position of the lens 3. 

[0035] The lens 3 is used to effectively transmit optical signals to other optical 

elements, so the lens 3 can be at least one of a through-lens, a prism, etc., and the type 

is selected according to the application. In the present embodiment, the lens 3 is a 

through-lens. In the present embodiment, the lens 3 is elongated (i.e., a stripe shape) 

to correspond to a plurality of the bare fiber segments 12. Therefore, an optical fiber 

passive alignment surface 31 and an optical light-emitting surface 32 are respectively 

formed on both sides of the vertical surface of the lens 3. The passive alignment 

surface 31 allows the optical signal provided by the bare fiber segment 12 to enter, 

then the light is refracted or passed through the lens 3, and finally output through the 

optical light-emitting surface 32. As shown in FIG. 2, in the present embodiment, the 

optical light-emitting surface 32 also forms a plurality of first convex lenses 321, each 

of which focuses an output light signal of the bare fiber segment 12, but the present 

invention is not limited thereto. As shown in FIG. 4, the surface of the optical fiber 

passive alignment surface 31 of the lens 3 may also have a plurality of second convex 

lenses 311, and each second convex lens 311 corresponds to one of the bare fiber 

segments 12. The design of lens 3 may choose to have a lens on only one side, for 

example, only the first convex lens 321, or two sets of lenses, such as the first convex 
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lens 321 and the second convex lens 311, to ensure the output optical signal of the 

bare fiber segment 12 is refracted twice and then focused. In addition, for quick 

assembly and alignment, the lens 3 has an inlay 33 located on the side of the optical 

light emitting surface 32. The inlay 33 is used for contacting the alignment plane 231 

during assembly to maintain and ensure the position of the optical light emitting 

surface 32. In addition, the lens 3 also has a plurality of guide posts 34 located on the 

side of the optical fiber passive alignment surface 31. The guide posts 34 form a 

circular arc surface 341 in the direction of the cover plate 2. During assembly, the lens 

3 uses the guide post 34 to be located in the V-shaped alignment groove 25 with the 

arc surface 341, so that the position of the lens 3 is more accurately fixed there. 

[0036] The chip 4 is an integrated circuit chip manufactured by a semiconductor 

process. In addition to the circuit 41 formed on the surface, one vertical surface of the 

chip 4 is a signal receiving surface 42. When the optical signal of the optical fiber 1 is 

projected onto the signal receiving surface 42, the optical signals can be converted 

into electrical signals for transmission or output through the related circuit of the chip 

4. 

[0037] The carrier plate 5 is a plate body, the second installation surface 51 is 

located on a flat surface of the carrier plate 5, and the second installation surface 51 is 

disposed with a plurality of the second coupling grooves 52 and a plurality of the 

position marks 53. The cross-sectional shape of the second coupling groove 52 is at 

least one of U-shaped or V-shaped. In the present embodiment, the second coupling 

groove 52 is a V-shaped groove, and the location and number of the second coupling 

groove 52 correspond to the first coupling groove 24 for the positioning post 6 to be 

disposed there. The position marks 53 are formed on the surface of the second 

installation surface 51. In the present embodiment, an L-shaped groove is formed, but 
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the present invention is not limited thereto. The size of the enclosed area of the 

position marks 53 corresponds to the size of the chip 4. After the chip 4 is fixed to the 

carrier plate 5, it is convenient for personnel to confirm whether the position is offset. 

The chip 4 can be fixed on the carrier plate 5 by an adhesive, or using a flip chip 

technology to assist the fixing on the carrier plate 5 with tin balls or gold pads. 

[0038] The manufacturing methods of the cover plate 2 and the carrier plate 5 

may all use semiconductor processes, such as taking a general silicon wafer, 

pre-growing silicon dioxide/silicon nitride as a hard mask, and then spin coating 

photoresist. A photomask designed with a pattern corresponding to the size of the 

optical fiber is exposed on the photoresist. After developing and cleaning, the silicon 

dioxide hard mask is wet-etched with hydrofluoric acid (HF)/phosphoric acid (H3PO4), 

and the photoresist is cleaned and removed. The silicon in the area is exposed, and 

then the silicon is wet-etched by heating potassium hydroxide (KOH), and the etching 

anisotropy of KOH on the silicon surface is utilized to etch a smooth surface, so that 

the first installation surface 21 of the cover plate 2 can be etched to form a plurality of 

the V-shaped guide grooves 22, a plurality of the first coupling grooves 24, the 

installation groove 23, and the alignment groove 25, and the second installation 

surface 51 of the carrier plate 5 is etched to form a plurality of the second coupling 

groove 52 and a plurality of position marks 53. In addition, since the cover plate 2 and 

the carrier plate 5 are only responsible for positioning and assembling, the grade of 

silicon wafers used can be lower than the grade used to manufacture the chip 4, 

thereby reducing the cost. However, this is only one of the processing methods of the 

present invention, and is not limited thereto. For example, glass raw material can also 

be used for the cover plate 2 and the carrier plate 5, and then hot-pressed into the 

designed shape during the processing. 
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[0039] The positioning column 6 is used to quickly align the cover plate 2 and 

the carrier plate 5 when combining the two. In the present embodiment, the 

positioning column 6 is a cylinder, and the first coupling groove 24 and the second 

coupling groove 52 are both a V-shaped groove. The first coupling groove 24 and the 

second coupling groove 52 are manufactured by a semiconductor process, and the size 

and shape are precise. Therefore, when the cylinder of the positioning post 6 is 

located in the V-shaped groove first coupling groove 24 and the second coupling 

groove 52, the positioning post 6 can quickly ensure that the cover plate 2 and the 

carrier plate 5 are in the correct position, and the optical fiber 1, the lens 3, and the 

chip 4 are in the correct location with respect to one another. 

[0040] The assembly alignment structure for optical component of the present 

invention is to simplify the assembly process and ensuring accurate alignment. The 

assembly method is that the bare fiber segment 12 of the optical fiber 1 is temporarily 

fixed in the guide groove 22 of the cover plate 2 with a light-curing glue, and the lens 

3 is temporarily fixed in the installation groove 23 with a light-curing glue. The 

alignment plane 231 is in contact with the inlay surface 33, and the guide post 34 is in 

the alignment groove 25. The chip 4 is fixed to the area enclosed by the position 

marks 53 of the carrier plate 5, the positioning post 6 is placed in the second coupling 

groove 52, and the cover plate 2 is pressed down on the carrier plate 5. The 

positioning post 6 is located in the first coupling groove 24 and the second coupling 

groove 52, so that the cover plate 2 and the carrier plate 5 can be quickly and 

accurately aligned, which greatly shortens the previous calibration and alignment time. 

To improve the efficiency of assembly and alignment, the bonding of the two can also 

be partially coated with glue in advance. After bonding, UV-curing photo-curing glue 

is applied, so that the position of each element can be quickly and accurately fixed. 
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[0041] As shown in FIG. 5 and FIG. 6, a perspective view and an exploded view 

of the second embodiment of the present invention are shown. The present 

embodiment is largely the same as the embodiment in FIG. 1, including the optical 

fiber 1, the cover plate 2, the lens 3, at least one chip 4, the carrier plate 5, and a 

plurality of positioning posts 6, so the details are omitted. The present embodiment 

differs in that some corresponding elements are changed according to the different 

specifications of the chip 4. In the present embodiment, the signal receiving surface 

42 of the chip 4 faces upwards; accordingly, the optical light-emitting surface 32 of 

the lens 3 is inclined and is a reflective surface, and the carrier plate 5 has an 

accommodating groove 56, and the accommodating groove 56 enables the chip 4 to 

be embedded therein, so the output optical signal of the optical fiber 1 enters the 

interior of the lens 3 through the optical fiber passive alignment surface 31, gets 

reflected by the optical light-emitting surface 32 and then projected downward to the 

signal receiving surface 42 of the chip 4. 

[0042] FIG. 7 and FIG. 8 show a perspective view and an exploded view of the 

third embodiment of the present invention. In the present embodiment, there is no 

structure of the positioning column 6 described above, so the assembly alignment 

structure for optical component of the present invention includes an optical fiber 1, a 

cover plate 2, a lens 3, at least one chip 4, and a carrier plate 5, wherein the optical 

fiber 1, the lens 3, and the chip 4 are all the same as the embodiment in FIG. 1, so the 

description will be omitted. The present embodiment differs in that, while the cover 

plate 2 still has the first installation surface 21, the first installation surface 21 is 

disposed with a plurality of the guide grooves 22 and the installation grooves 23, the 

first installation surface 21 is further provided with a plurality of first coupling 

portions 26. The carrier plate 5 still has the second installation surface 51, while the 
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second installation surface 51 has a plurality of second coupling portions 54 in 

addition to the position marks 53 disposed thereon. When the cover plate 2 is aligned 

with the carrier plate 5, the first coupling portion 26 and the second coupling portion 

54 are coupled and positioned with each other, and the optical fiber 1 and the lens 3 

are fixed between the cover plate 2 and the carrier plate 5. 

[0043] In the present embodiment, the first coupling portion 26 forms an 

upwardly convex positioning protrusion on the first installation surface 21 of the 

cover plate 2, and the positioning protrusion is a polygonal body or other shapes. The 

positioning protrusion has at least one side surface, and the side surface is an inclined 

surface 261, so as to facilitate the function of automatic positioning and calibrating 

during assembly. The second coupling portion 54 forms a downwardly concave 

positioning groove on the second installation surface 51 of the carrier plate 5. The 

positioning groove also has an inclined surface 541 at a corresponding position to 

match the position of the inclined surface 261 of the first coupling portion 26. The 

number, position, and shape of the first coupling portion 26 and the second coupling 

portion 54 correspond to each other. 

[0044] In the above embodiment, the first coupling portion 26 is a positioning 

protrusion formed on the surface of the cover plate 2, and the second coupling portion 

54 is formed on the surface of the carrier plate 5 with a downwardly concave 

positioning groove. However, the present invention is not limited thereto. The 

arrangement can also be changed to: the first coupling portion 26 is a positioning 

groove that is recessed downward on the surface of the cover plate 2, and the second 

coupling portion 54 is the upwardly raised positioning protrusion on the surface of the 

carrier plate 5. 
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[0045] During assembly, the chip 4 is first fixed in the area enclosed by the 

position marks 53 of the carrier plate 5. The optical fiber 1 and the lens 3 are fixed on 

the cover plate 2, and then the cover plate 2 is pressed down on the carrier plate 5. 

The first coupling portion 26 and the second coupling portion 54 are coupled and 

positioned with each other. The use of the inclined surface 261 and the inclined 

surface 541 to fit and slide face-to-face is more conducive to fast and accurate 

alignment, greatly shortens the previous calibration and alignment time, and improves 

the efficiency of assembly and alignment. 

[0046] FIG. 9 and FIG. 10 show a perspective view and an exploded view of the 

fourth embodiment of the present invention, respectively. The present embodiment is 

mostly the same as the embodiment in FIG. 7, including the optical fiber 1, the cover 

plate 2, the lens 3, the chip 4, and the carrier plate 5, and therefore the details are not 

repeated here. However, in the present embodiment, the corresponding elements are 

changed according to the different specifications of the chip 4. In the present 

embodiment, the signal receiving surface 42 of the chip 4 faces upwards, and the 

optical light-emitting surface 32 of the lens 3 is inclined and a reflective surface. The 

carrier plate 5 has an accommodating groove 56, and the accommodating groove 56 

enables the chip 4 to be embedded therein, so that the optical signal output by the 

optical fiber 1 is transmitted through the optical fiber passive alignment surface 31to 

enter the interior of the lens 3, and is then reflected by the optical light-emitting 

surface 32 and projected downward to the signal receiving surface 42 of the chip 4. 

[0047] In summary, the assembly alignment structure for optical component of 

the present invention is to manufacture the chip 4, the cover plate 2, and the carrier 

plate 5 with materials of appropriate size, so that the cost of the components can be 

reduced. Through the cooperation of the first coupling groove 24, the second coupling 
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groove 52, and the positioning post 6, or the cooperation of the first coupling portion 

26 and the second coupling portion 54, the present invention allows the optical fibers 

to be positioned with respect to one another during assembly, so as to shorten the 

calibration alignment time, thereby improving assembly efficiency, which is in line 

with patent application requirements. 

[0048] Although the present invention has been described with reference to the 

preferred embodiments thereof, it is apparent to those skilled in the art that a variety 

of modifications and changes may be made without departing from the scope of the 

present invention which is intended to be defined by the appended claims.  
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WHAT IS CLAIMED IS: 

1. An assembly alignment structure for optical component, comprising: 

an optical fiber, comprising a combined fiber segment and a plurality of bare 

fiber segments; 

a cover plate, having a first installation surface, the first installation surface being 

disposed with a plurality of guide grooves, an installation groove, and at 

least one first coupling groove, the bare fiber segments being arranged in 

the corresponding in the guide grooves; 

a lens, disposed in the installation groove; 

a chip, having a signal receiving surface; 

a carrier plate, having a second installation surface, the second installation 

surface being disposed with at least one second coupling groove, the chip 

being fixed on the second installation surface; and  

at least one positioning post;  

wherein, when the cover plate being aligned to cover the carrier plate, the 

positioning post being located in the first coupling groove and the second 

coupling groove, the optical fiber and the lens being accurately fixed 

between the carrier plate and the cover plate, and the optical signal of the 

optical fiber becoming able to be projected to the signal receiving surface 

through the lens. 

2. The assembly alignment structure for optical component according to claim 1, 

wherein the first coupling groove and the second coupling groove are at least one 

of a V-shaped groove or a U-shaped groove, and the positioning post is a 

cylinder. 
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3. The assembly alignment structure for optical component according to claim 1, 

wherein the first installation surface forms a plurality of side-by-side recessed 

guide grooves at middle part, and the first coupling groove is formed at both 

sides of the plurality of the first guide grooves at two sides of the guide grooves. 

4. The assembly alignment structure for optical component according to claim 1, 

wherein the installation groove is a stepped groove, located at one axial end of 

the guide groove, and adjacent to a vertical surface of one side of the first 

installation surface, the installation groove has an alignment plane, and the first 

installation surface also is disposed with a plurality of alignment grooves, the 

alignment grooves are adjacent to both sides of the plurality of guide grooves and 

communicate with the installation groove, and the alignment grooves are at least 

one of the V-shaped groove or a U-shaped groove. 

5. The assembly alignment structure for optical component according to claim 4, 

wherein the lens has a stripe shape and corresponds to a plurality of the bare fiber 

segments, and an optical fiber passive alignment surface and an optical 

light-emitting surface are respectively formed on both sides of the vertical 

surface of the lens, the optical fiber passive alignment surface faces the bare fiber 

segment, the lens has an inlay and located on the side of the optical light-emitting 

surface, the inlay is in contact with the alignment plane, and the lens also has a 

plurality of guide posts located on the side of the optical fiber passive alignment 

surface, and the guide posts are located in the alignment grooves. 

6. The assembly alignment structure for optical component according to claim 5, 

wherein the alignment groove is at least one of U-shaped or V-shaped groove; 

the guide post is partially arc surface, and the arc surface is located in the 

alignment groove.  
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7. The assembly alignment structure for optical component according to claim 5, 

wherein the second installation surface has an accommodating groove, the chip is 

located in the accommodating groove, the signal receiving surface of the chip 

faces upward, and the optical signal of the optical fiber is reflected by the optical 

light-emitting surface and then projected downward on the signal receiving 

surface. 

8. The assembly alignment structure for optical component according to claim 1, 

wherein the second installation surface has a plurality of position marks, the chip 

is fixed in the enclosed area formed by the position marks, and a vertical surface 

of the chip has the signal receiving surface, and the optical signal of the optical 

fiber is directly projected on the signal receiving surface after being focused by 

the lens. 

9. An assembly alignment structure for optical component, comprising: 

an optical fiber, comprising a combined fiber segment and a plurality of bare 

fiber segments; 

a cover plate, having a first installation surface, the first installation surface being 

disposed with a plurality of guide grooves, an installation groove, and a 

plurality of first coupling portions, the bare fiber segments being arranged 

in the corresponding in the guide grooves; 

a lens, disposed in the installation groove; 

a chip, having a signal receiving surface; and 

a carrier plate, having a second installation surface, the second installation 

surface being disposed with a plurality of second coupling portions, the 

chip being fixed on the second installation surface;  
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wherein, when the cover plate being aligned to cover the carrier plate, the first 

coupling portions and the second coupling portions are coupled and 

positioned with each other, so that the optical fiber and the lens are 

accurately fixed between the carrier plate and the cover plate, and the 

optical signal of the optical fiber is projected to the optical fiber through 

the lens signal receiving surface. 

10. The assembly alignment structure for optical component according to claim 9, 

wherein when the first coupling portion forms an upwardly convex positioning 

protrusion on the surface of the cover plate, the second coupling portion forms a 

downwardly concave positioning groove on the surface of the carrier plate. 

11. The assembly alignment structure for optical component according to claim 9, 

wherein when the first coupling portion forms a downwardly concave 

positioning groove on the surface of the cover plate, the second coupling portion 

forms an upwardly convex positioning protrusion on the surface of the carrier 

plate. 

12. The assembly alignment structure for optical component according to claim 10, 

wherein the positioning protrusion has at least one inclined surface, and the 

positioning groove also has an inclined surface at a relative position. 

13. The assembly alignment structure for optical component according to claim 9, 

wherein the first installation surface forms a plurality of side-by-side recessed 

guide grooves in a middle part, and the first coupling portion is formed on both 

sides of the guide grooves. 

14. The assembly alignment structure for optical component according to claim 9, 

wherein the installation groove is a stepped groove, located at an axial end of the 

guide groove and adjacent to a vertical surface of one side of the first installation 
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surface, and the installation groove has a pair of alignment planes, the first 

installation surface also has a plurality of alignment grooves, the alignment 

grooves are adjacent to a plurality of positions on both sides of the guide groove 

and communicate with the installation groove. 

15. The assembly alignment structure for optical component according to claim 14, 

wherein the lens has a stripe shape and corresponds to a plurality of the bare fiber 

segments; an optical fiber passive alignment surface and an optical light-emitting 

surface are respectively formed on both sides of a vertical surface of the optical 

fiber, and the optical fiber passive alignment surface faces the bare fiber segment, 

the lens has an inlay and is located on the side of the optical light-emitting 

surface, the inlay is in contact with the alignment plane, and the lens also has a 

plurality of guide posts located on the side of the optical fiber passive alignment 

surface, and the guide posts are located in the alignment groove. 

16. The assembly alignment structure for optical component according to claim 15, 

wherein the alignment groove is at least one of U-shaped or V-shaped, and the 

guide post is partially arc-surfaced, and the arc surface is located in the 

alignment groove. 

17. The assembly alignment structure for optical component according to claim 15, 

wherein the second installation surface has an accommodating groove, the chip is 

located in the accommodating groove, the signal receiving surface of the chip 

faces upward, and the optical signal of the optical fiber passes through the optical 

light-emitting surface, and then is reflected downward and projected on the 

signal receiving surface. 

18. The assembly alignment structure for optical component according to claim 9, 

wherein the second installation surface has a plurality of position marks, the chip 
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is fixed in the enclosing areas formed by the position marks, a vertical surface of 

the chip has the signal receiving surface, the optical signal of the optical fiber is 

directly projected on the signal receiving surface after being focused by the lens. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




