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(57) ABSTRACT 

The present disclosure provides a multi-channel parallel 
optical receiving device, including a carrier, a light receiving 
chip, a plurality of optoelectronic diodes disposed on a top 
surface of an end of the carrier, an optical fiber connector 
disposed in another end of the carrier, and an arrayed 
waveguide grating disposed on the top surface of the carrier. 
The plurality of optoelectronic diodes is electrically con­
nected to the light receiving chip, and an input end of the 
arrayed waveguide grating is connected to the optical fiber 
connector for receiving an optical signal from the optical 
fiber. The optical signals are divided into multi-channel 
optical signals in parallel. The top surface of an output end 
of the arrayed waveguide grating is at a predetermined 
angle, causing the multi-channel optical signals to be 
reflected by the top surface and to photosensitive surfaces of 
the optoelectronic diodes arranged in parallel. 

7 Claims, 6 Drawing Sheets 
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MULTI-CHANNEL PARALLEL OPTICAL 
RECEIVING DEVICE 

TECHNICAL FIELD 

2 
arrayed waveguide grating and the optoelectronic diodes 
may be no longer necessary. Further, the optoelectronic 
diodes and the light receiving chip may be disposed on the 
same surface, simplifying the design of the structure and 

The present disclosure relates to fiber optical communi­
cations, and, more particularly, to multi-channel parallel 
optical receiving modules. 

5 reducing the length of the bonding wire to enhance the 
integrity of the entire structure and lower the manufacturing 
cost of the same. 

BACKGROUND 

In some embodiments, the plurality of optoelectronic 
diodes may be disposed on the same circuit board. With this 

10 structure, the position of the optoelectronic diodes may 
become definitive to simplify and streamline the manufac-

The optical receiving module refers to a device used in the 
field of the fiber optical communication for receiving an 
optical signal from an optical fiber and converting the 
received optical signal into an electrical signal. With the 15 

corresponding market continuing to grow, the demands of 
product cost and performance become stricter and stricter. In 
the current optical communication of the dada center, trans­
mitting speed of a single channel of product and the number 
of the channels must increase in order to improve the overall 20 

performance of the datacenter whose limited physical space 
puts restraint on density of the products. Hence, in many 
circumstances, multi-channel paralleling lights need to be 
enabled in the optical module. The data transmission of the 
optical modules needs to be implemented by connecting the 25 

optical modules, and the optical modules are connected by 
a jumper, resulting in higher cost. 

SUMMARY 

turing process. 
In some embodiments, the amount of the optoelectronic 

diodes may be equal to the amount of the optical paths 
divided by the arrayed waveguide grating. 

In some embodiments, the predetermined angle of the top 
surface of an output end of the arrayed waveguide grating 
may be 41 to 46 degrees. 

In some embodiments, the predetermined angle of the top 
surface of the output end of the arrayed waveguide grating 
may be 42 degrees. 

In some embodiments, a first lens, for coupling the optical 
fiber, may be disposed between the input end of the arrayed 
waveguide grating and the optical fiber connector. With this 
structure, the first lens may be disposed between the optical 
fiber connector and the arrayed waveguide grating for a 
coupling process to be finalized. 

In some embodiments, the input end of the arrayed 
waveguide grating may be inserted directly into the optical 

The present disclosure overcomes the currently existing 
technical drawback. The present disclosure provides a multi­
channel parallel optical receiving module capable of achiev-

30 fiber connector, and a graded index lens may be disposed in 
an end where the optical fiber connector and the arrayed 
waveguide grating may connect. With this structure, the 
number of the coupling is reduced, which in tum may 

ing multi-channel receiving and transmitting. Further, the 
disclosed module is reliable and could be manufactured with 35 

reduced cost. 
The present disclosure provides a multi-channel parallel 

optical receiving module including a carrier and a light 
receiving chip. A plurality of optoelectronic diodes may be 
disposed in array on a top surface of an end of the carrier, 40 

and the optoelectronic diodes may be electrically connected 
to the light receiving chip. An optical fiber connector may be 
disposed in another end of the carrier. An arrayed waveguide 
grating may be further disposed on the top surface of the 
carrier, and an input end of the arrayed waveguide grating 45 

may be connected to the optical fiber connector for receiving 
an optical signal from the optical fiber. The optical signals 
may be divided into multi-channel optical signals in parallel 
by the arrayed waveguide grating based on their wave­
lengths. The top surface of an output end of the arrayed 50 

waveguide grating may be at a predetermined angle so that 
the multi-channel optical signals may be reflected by the top 
surface to photosensitive surfaces of the plurality of opto­
electronic diodes arranged in array. 

With the aforementioned structure, the present disclosure 55 

has following features. In the present disclosure, the top 
surface of the arrayed waveguide grating may be designed to 
allow for the optical signals emitting from the arrayed 
waveguide grating to be reflected by the top surface to the 
photosensitive surfaces of the optoelectronic diodes. Based 60 

on such design, after the position of the optoelectronic 
diodes is determined, only a placement groove or a guiding 
structure for the arrayed waveguide grating is needed on the 
carrier to guide the arrayed waveguide grating to be in the 
position aligning with the optoelectronic diodes. Accord- 65 

ingly, the arrayed waveguide grating may be installed with-
out too much difficulty, and the coupling between the 

improve the integrity of the product. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present disclosure will become more understood from 
the detailed description given herein below and the accom­
panying drawings which are given by way of illustration 
only and thus are not !imitative of the present disclosure and 
wherein: 

FIG. 1 shows a an exploded view of a structure of the 
present disclosure; 

FIG. 2 shows an enlarged view of a structure in FIG. 1; 
FIG. 3 shows perspective view of a structure of an arrayed 

waveguide grating; 
FIG. 4 shows a perspective view of a structure according 

to a first embodiment of the present disclosure; 
FIG. 5 shows a perspective view of a structure according 

to a second embodiment of the present disclosure; and 
FIG. 6 shows a sectional view of an optical fiber connec­

tor according to a second embodiment of the present dis­
closure. 

DETAILED DESCRIPTION 

In the following detailed description, for purposes of 
explanation, numerous specific details are set forth in order 
to provide a thorough understanding of the disclosed 
embodiments. It will be apparent, however, that one or more 
embodiments may be practiced without these specific 
details. In other instances, well-known structures and 
devices are schematically shown in order to simplify the 
drawings. 

As shown in FIG. 1 to FIG. 6, the present disclosure 
provides a multi-channel parallel optical receiving device 
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which includes a carrier 8 and a light receiving chip 2. A 
plurality of optoelectronic diodes 3 may be disposed on a top 
surface of an end of the carrier 8, and the plurality of 
optoelectronic diodes 3 may be electrically connected to the 
light receiving chip 2. The light receiving chip 2 of this 5 

embodiment may be a trans-impedance amplifier (TIA) 
chip, and the optoelectronic diodes 3 and the trans-imped­
ance amplifier (TIA) chip may be connected by bonding 
wires. An optical fiber connector 4 may be disposed at 
another end of the carrier 8, and an arrayed waveguide 10 

grating 6 may be further disposed on the top surface of the 
carrier 8. An input end 61 of the arrayed waveguide grating 
6 may be connected to the optical fiber connector 4 for 
receiving an optical signal from the optical fiber. The optical 
signals may be divided into multi-charmel optical signals in 15 

parallel by the arrayed waveguide grating 6 based on their 
wavelengths. The top surface 63 of an output end 62 of the 
arrayed waveguide grating 6 may be designed to be at a 
predetermined angle, allowing for the multi-channel optical 
signals to be reflected by the top surface 63 to the photo- 20 

sensitive surfaces of the plurality of optoelectronic diodes 3 
arranged in array. 

The optical receiving module of this embodiment may 
further include a bottom shell 1 and top cap 7, defining a 
space in which the aforementioned structure may be placed 25 

so that the aforementioned structure may be protected. Some 
other shell bodies may be used in the present disclosure to 
serve the protection purpose. The light receiving chip 2 may 
be connected to a flexible circuit board 9 by the bonding 
wires, and the flexible circuit board 9 may be used to connect 30 

to other devices of the optical device. The arrayed wave­
guide grating 6 may include an input end 61 and an output 
end 62, and the optical signal may be input from the input 
end. Since a wavelength division multiplexing technology 
may be used in the optical fiber of the present disclosure, the 35 

signals with different wavelengths may be divided into the 
multi-channel optical signals and output from the output 
end. The arrayed waveguide grating is a well-known tech­
nology, in which the plurality of optical filters capable of 
filtering the optical signals in different wavelengths is used, 40 

so that each of the channels may transmit the optical signal 
having the specific wavelength range, and the optical signals 
from the optical fiber may be divided before being outputted. 
The top surface 63 may be an inclined plane, enabling the 
reflection of the optical signal upon the top surface 63. The 45 

reflected optical signal may be transmitted to the photosen­
sitive surface of the plurality of optoelectronic diodes 3 on 
the carrier 8 since the top surface 63 may tilt at a predeter­
mined angle. Generally speaking, the optical paths from the 
output end 62 of the arrayed waveguide grating 6 may 50 

correspond to the optoelectronic diodes 3. This embodiment 
here shows four channels as an example, as the amount of 
the charmels could be based on the actual demand. 

With the aforementioned structure, the present disclosure 
has following features. In the present disclosure, the top 55 

surface 63 of the arrayed waveguide grating 6 may be 
designed to be with a predetermined angle. Therefore, the 
optical signals emitting from the arrayed waveguide grating 
6 may be reflected by the top surface 63 to the photosensitive 
surfaces of the plurality of optoelectronic diodes. Based on 60 

such design, after the position of the optoelectronic diodes 
is determined, only a placement groove or a guiding struc­
ture for the arrayed waveguide grating 6 may be needed on 
the carrier 8 to guide the arrayed waveguide grating 6 to be 
in the position aligning with the optoelectronic diodes. 65 

Accordingly, the arrayed waveguide grating may be 
installed without much difficulty, and the coupling between 

4 
the arrayed waveguide grating 6 and the optoelectronic 
diodes may be no longer necessary. Further, the optoelec­
tronic diodes and the light receiving chip 2 may be disposed 
on the same surface, reducing length of the bonding wire to 
improve the integrity and lower the manufacturing cost. 

The plurality of optoelectronic diodes may be disposed on 
the same circuit board. The position of the optoelectronic 
diodes may become definitive so as to simplify and stream­
line the manufacturing process. The optoelectronic diodes 
may be disposed onto the carrier 8 simultaneously, mini­
mizing the iteration of disposing the optoelectronic diodes. 

The amount of the optoelectronic diodes may be equal to 
the amount of the optical paths divided by the arrayed 
waveguide grating 6. 

The predetermined angle of the top surface 63 of an 
output end 62 of the arrayed waveguide grating 6 may be 41 
to 46 degrees. 

The predetermined angle of the top surface 63 of the 
output end 62 of the arrayed waveguide grating 6 may be 42 
degrees. 

FIG. 4 is an embodiment of the present disclosure in 
which first lens 5, for coupling the optical fiber, may be 
disposed between the input end 61 of the arrayed waveguide 
grating 6 and the optical fiber connector 4. In this embodi­
ment, the first lens 5 disposed on the carrier 8 may be located 
on the optical path of the optical fiber connector 4 and the 
arrayed waveguide grating 6, for the optical coupling to be 
realized. 

FIG. 5 to FIG. 6 show a second embodiment of the present 
disclosure in which the input end 61 of the arrayed wave­
guide grating 6 may be inserted directly into the optical fiber 
connector 4, and a graded index lens 10 may be disposed on 
a end where the optical fiber connector 4 and the arrayed 
waveguide grating 6 may connect. With this structure, the 
lens does not need to be coupled on the carrier 8, reducing 
the number of the optical coupling and increasing the 
integrity of the entire product. 

The foregoing description, for the purpose of explanation, 
has been described with reference to specific embodiments; 
however. The embodiments were chosen and described in 
order to best explain the principles of the disclosure and its 
practical applications, to thereby enable others skilled in the 
art to best utilize the disclosure and various embodiments 
with various modifications as are suited to the particular use 
contemplated. The embodiments depicted above and the 
appended drawings are exemplary and are not intended to be 
exhaustive or to limit the scope of the disclosure to the 
precise forms disclosed. Modifications and variations are 
possible in view of the above teachings. 

What is claimed is: 
1. Amulti-charmel parallel optical receiving device, com­

prising: 
a carrier; 
a light receiving chip disposed on a top surface of an end 

of the carrier; 
a plurality of optoelectronic diodes disposed on the top 

surface of the end of the carrier, and the plurality of 
optoelectronic diodes electrically connected to the light 
receiving chip via bonding wire, wherein the optoelec­
tronic diodes and the light receiving chip are disposed 
directly on the same top surface of the end of the 
carrier; 

an optical fiber connector disposed in an end of the 
carrier; 

an arrayed waveguide grating further disposed on a top 
surface of the carrier that defines a midpoint of the 
carrier, the arrayed waveguide grating having a first 
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end, a middle, and a second end disposed opposite the 
first end, and an input end of the arrayed waveguide 
grating connected to the optical fiber connector for 
receiving an optical signal from the optical fiber 
wherein the top surface of the carrier underlies th~ 5 

middle of the arrayed waveguide grating; and 
wherein the optical signal is divided into multi-channel 

optical signals in parallel by the arrayed waveguide 
grating based on their wavelengths, a top surface 
defined by an output end of the arrayed waveguide 10 

grating is at a predetermined angle, causing the multi­
channel optical signals reflected by the top surface 
defi1;1ed by the output end of the arrayed waveguide 
gratmg to be reflected to a photosensitive surface of the 
plurali_ty of optoelectronic diodes arranged in parallel, 15 

wherem the predetermined angle of the top surface 
defined by the output end of the arrayed waveguide 
grating is in a range of 41 to 46 degrees such that the 
top surface provides the reflection. 

2. The multi-charmel parallel optical receiving device 20 

according to claim 1, wherein the top surface of the end of 
the carrier is defined at least in part by a circuit board and 
wherein the plurality of optoelectronic diodes and the 'light 
receiving chip are directly disposed on the circuit board. 

3. The multi-charmel parallel optical receiving device 25 

according to claim 1, wherein the amount of the optoelec­
tronic diodes is equal to the amount of optical paths divided 
by the arrayed waveguide grating. 

4. The multi-charmel parallel optical receiving device 
according to claim 1, wherein the predetermined angle of the 30 

top surface of the output end of the arrayed waveguide 
grating is 42 degrees. 

5. The multi-charmel parallel optical receiving device 
acc?rding to c)aim_ 1, wherein a first lens, for coupling the 
optical fiber, 1s disposed between the input end of the 35 

arrayed waveguide grating and the optical fiber connector. 
6. The multi-charmel parallel optical receiving device 

according to claim 1, wherein the input end of the arrayed 
waveguide grating is inserted directly into the optical fiber 

6 
connector and a graded index lens is disposed in an end 
where the optical fiber connector and the arrayed waveguide 
grating connect. 

7. Amulti-charmel parallel optical receiving device, com­
prising: 

a carrier; 
a light receiving chip disposed on a top surface of an end 

of the carrier; 
a plurality of optoelectronic diodes disposed on the top 

surface of the end of the carrier, and the plurality of 
optoelectronic diodes electrically connected to the light 
receiving chip via wire bonding, wherein the plurality 
of optoelectronic diodes and the light receiving chip are 
directly disposed on the same top surface of the end of 
the carrier; 

an optical fiber connector disposed in an end of the 
carrier; 

an arrayed waveguide grating further disposed on a top 
surface of the carrier that defines a midpoint of the 
carrier, the arrayed waveguide grating having a first 
end, a middle, and a second end disposed opposite the 
first_ end, and an input end of the arrayed waveguide 
gratmg connected to the optical fiber connector for 
rec~iving an optical signal from the optical fiber; 

wherem the top surface of the carrier that defines the 
midpoint of the carrier underlies the middle of the 
arrayed waveguide grating; and 

wherein the optical signal is divided into multi-channel 
optical signals in parallel by the arrayed waveguide 
grating based on their wavelengths, a top surface 
defined by an output end of the arrayed waveguide 
grati~g is at a predetermined angle of 42 degrees, 
causmg the multi-channel optical signals reflected by 
the top surface defined by the output end of the arrayed 
waveguide grating to be reflected to a photosensitive 
surface of the plurality of optoelectronic diodes 
arranged in parallel. 

* * * * * 




