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OPTICAL RECEIVING ASSEMBLY, CONTROL METHOD, AND 

OPTICAL MODULE 

 

FIELD OF THE DISCLOSURE 

[0001] The present disclosure relates to the technical field of optical 

commination technology, and more particularly to an optical receiving 

assembly, a control method, and an optical module.  

 

BACKGROUND OF THE DISCLOSURE 

[0002] Long-distance transmission has long been an important but difficult 

challenge in the field of optical communication. The use of an avalanche 

photodiode (APD) can properly extend a transmission distance, but is only 

suitable for below 40 km. The application of coherent technology allows for 

transmission of longer distances, but the cost is too high. In actual use, signal 

attenuation is serious after an optical signal is transmitted over a long distance, 

and an optical receiver may not be able to detect the optical signal with severe 

attenuation due to the sensitivity limitation. In order to detect the optical signal 

with severe attenuation, the optical signal is usually amplified by an optical 

amplifier before being transmitted to the optical receiver, so that the optical 

receiver can detect the optical signal. For the optical amplifier, a semiconductor 

optical amplifier (SOA) is generally used to amplify the incident optical signal. 

When the incident optical signal is excessively large, the SOA will enter a gain 

saturation state, which will affect the quality of the amplified optical signal. 

Therefore, it is necessary to ensure that the incident light is smaller than its gain 

saturation point, while sufficient sensitivity is also provided. For this purpose, a 
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variable optical attenuator (VOA) is arranged in front of the SOA. During 

operation, the optical signal received by the optical receiver will be attenuated 

first by the VOA to prevent the SOA from entering the gain saturation state (due 

to the optical signal received by the light receiver being excessively large), and 

then the attenuated optical signal is amplified by the SOA. An optical receiving 

device further converts the optical signal amplified by the SOA into an 

electrical signal. 

[0003] Chinese Patent Application No. 201410853664.2 filed under the title 

of “METHOD AND DEVICE FOR CONTROLLING OPTICAL RECEIVER, 

AND OPTICAL RECEIVER” discloses a method for controlling an optical 

receiver and the optical receiver. The optical receiver includes a VOA, a SOA, 

an optical receiving device, and a calculation controller. Conventionally, the 

VOA and the SOA are independently and hermetically packaged devices. 

Adding the VOA and the SOA to the receiver is usually applied to CFP2 and 

CFP optical modules, as the module has a large size, which is not conducive to 

miniaturization. The method for controlling the optical receiver disclosed in the 

above-mentioned patent application is to obtain and compare an output voltage 

of the optical receiving device, a voltage of the VOA, and an electric current of 

the SOA respectively with their initial values, and to determine whether or not 

to adjust the voltage of the VOA or the electric current of the SOA according to 

comparison results. Such a control method is cumbersome and complicated. 

 

SUMMARY OF THE DISCLOSURE 

TECHNICAL PROBLEM 

[0004] The objectives of the present disclosure are to provide an optical 
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receiving assembly, a control method and an optical module, which have the 

advantages of small size, and the control is simple. 

 

TECHNICAL SOLUTION OF THE TECHNICAL PROBLEM 

TECHNICAL SOLUTION 

[0005] In order to achieve one aspect of the aforementioned objectives, one of 

the technical aspects adopted by the present disclosure is to provide an optical 

receiving assembly, which includes: an optical receiving port, an adjustable 

optical path deflection assembly, a semiconductor optical amplifier, an optical 

detector and a controller. An optical signal received by the optical receiving port 

is incident onto the semiconductor optical amplifier after the adjustable optical 

path deflection assembly adjusts a deflection angle of the optical signal, and the 

semiconductor optical amplifier amplifies and couples an incident optical signal 

to the optical detector, and the optical detector converts a received optical signal 

into an electrical signal and outputs the electrical signal. 

[0006]  The controller controls the adjustable optical path deflection assembly 

according to an electrical signal strength output by the optical detector, so as to 

adjust a coupling efficiency of the optical signal coupled from the optical 

receiving port to the semiconductor optical amplifier, so that the electrical 

signal output by the optical detector maintains within a preset range. 

[0007]  The adjustable optical path deflection assembly adjusts the coupling 

efficiency of the optical signal coupled from the optical receiving port to the 

semiconductor optical amplifier by adjusting a deflection angle of the optical 

signal. 

[0008] In one of the possible or preferred embodiments, the adjustable optical 
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path deflection assembly is a transmissive type deflection assembly.  

[0009] In one of the possible or preferred embodiments, the adjustable optical 

path deflection assembly is a MEMS refractor, or  

[0010] the adjustable optical path deflection assembly includes a refraction 

prism with an adjustable refractive index, or  

[0011] the adjustable optical path deflection assembly includes a refraction 

prism and an angle adjustment mechanism, and the controller controls the angle 

adjustment mechanism to adjust an angle of the refraction prism. 

[0012] In one of the possible or preferred embodiments, the adjustable optical 

path deflection assembly is a reflective type deflection assembly.  

[0013] In one of the possible or preferred embodiments, the adjustable optical 

path deflection assembly is a MEMS reflection mirror, or  

[0014] The adjustable optical path deflection assembly includes a reflection 

mirror and an angle adjustment mechanism, and the controller controls the 

angle adjustment mechanism to adjust a deflection angle of the reflection 

mirror. 

[0015] In one of the possible or preferred embodiments, the optical receiving 

assembly further includes: an optical path deflection unit. The optical path 

deflection unit is located in a light path between the optical receiving port and 

the adjustable optical path deflection assembly, or is located in a light path 

between the adjustable optical path deflection assembly and the semiconductor 

optical amplifiers. The optical path deflection unit is configured to deflect an 

optical signal received by the optical receiving port to the adjustable optical 

path deflection assembly, or to deflect an optical signal reflected by the 

adjustable optical path deflection assembly to the semiconductor optical 
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amplifier. 

[0016] In one of the possible or preferred embodiments, the optical path 

deflection unit is a reflection mirror or a refraction prism.  

[0017] In one of the possible or preferred embodiments, the optical receiving 

assembly further includes: two optical path deflection units. The two optical 

path deflection units are respectively located in the light path in front of and 

behind the adjustable optical path deflection assembly. The two optical path 

deflection units are respectively configured to deflect an optical signal received 

by the optical receiving port to the adjustable optical path deflection assembly, 

and to deflect an optical signal reflected by the adjustable optical path 

deflection assembly to the semiconductor optical amplifier. 

[0018] In one of the possible or preferred embodiments , the two optical path 

deflection units are two separate reflection mirrors or two refraction prisms 

respectively, or the two optical path deflection units are two reflection mirrors 

respectively arranged on a triangular prism. 

[0019] In one of the possible or preferred embodiments, the optical receiving 

assembly further includes: a collimating lens group, a first coupling lens, a 

second coupling lens and a trans-impedance amplifier.  

[0020] The collimating lens group is located in a light path between the 

optical receiving port and the adjustable optical path deflection assembly.  

[0021] The first coupling lens is located in a light path between the adjustable 

optical path deflection assembly and the semiconductor optical amplifier and 

configured to couple optical signals into the semiconductor optical amplifier.  

[0022] The second coupling lens is located in a light path in front of the 

optical detector and configured to couple the optical signal amplified by the 
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semiconductor optical amplifier into the optical detector.  

[0023] The trans-impedance amplifier is electrically connected to the optical 

detector and configured to amplify an electrical signal output by the optical 

detector. 

[0024] In one of the possible or preferred embodiments, a combination of one, 

two or more of an optical isolator, an optical filter, a wave division multiplexer, 

and an optical path deflector is further provided between the semiconductor 

optical amplifier and the second coupling lens, and/or  

[0025] An optical isolator is further provided between the semiconductor 

optical amplifier and the adjustable optical path deflection assembly. 

[0026] In one of the possible or preferred embodiments, the semiconductor 

optical amplifier comprises a semiconductor optical amplifier chip and a TEC, 

the semiconductor optical amplifier chip is arranged on the TEC through a 

substrate, and the controller controls the TEC to stabilize an operating 

temperature of the semiconductor optical amplifier chip. 

[0027] In one of the possible or preferred embodiments, the optical receiving 

assembly further includes: a sealed box.  

[0028] An airtight cavity is provided inside the sealed box, the optical 

receiving port is arranged at one end of the sealed box and an electrical 

interface is provided at another end or one side of the sealed box. The electrical 

interface is electrically connected to an external circuit board, and the controller 

is arranged on the external circuit board.  

[0029] The adjustable optical path deflection assembly, the semiconductor 

optical amplifier and the optical detector are arranged in the airtight cavity. 

[0030] In order to achieve one aspect of the aforementioned objectives, 
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another one of the technical aspects adopted by the present disclosure is to 

provide an optical module, which includes a packaging housing and a circuit 

board arranged in the packaging housing. The optical module further includes 

any one of the optical receiving assemblies as mentioned above. The optical 

receiving assembly is arranged in the packaging housing and electrically 

connected to the circuit board. 

[0031] In order to achieve one aspect of the aforementioned objectives, yet 

another one of the technical aspects adopted by the present disclosure is to 

provide a control method of an optical receiving assembly. The optical 

receiving assembly includes an adjustable optical path deflection assembly, a 

semiconductor optical amplifier and an optical detector. The method includes 

steps of:  

[0032] Setting an operating voltage and an operating temperature of the 

semiconductor optical amplifier, and maintaining the operating voltage and the 

operating temperature at a voltage preset value and a temperature preset value, 

respectively;  

[0033] Monitoring an electrical signal strength output by the optical detector, 

and determining whether the electrical signal strength is within a preset range; 

and  

[0034] When the electrical signal strength is within the preset range, 

maintaining a state of the adjustable optical path deflection assembly 

unchanged, and when the electrical signal strength is not within the preset 

range, controlling the adjustable optical path deflection assembly to adjust a 

deflection angle of an optical signal incident onto the semiconductor optical 

amplifier according to a change of the electrical signal strength, so as to adjust a 
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coupling efficiency of the optical signal coupled into the semiconductor optical 

amplifier to make the electrical signal strength output by the optical detector 

maintaining within the preset range. 

[0035] In one of the possible or preferred embodiments, a method for 

monitoring the electrical signal strength output by the optical detector is to 

monitor the electrical signal strength by detecting a received signal strength 

indication (RSSI) of a trans-impedance amplifier electrically connected to the 

optical detector. 

[0036] In one of the possible or preferred embodiments, the voltage preset 

value and the temperature preset value are an optimal operating point of the 

semiconductor optical amplifier when a specific optical power is incident onto 

the semiconductor optical amplifier.  

[0037] The specific optical power is less than or equal to an optical power 

corresponding to a sensitivity point required by the optical receiving assembly, 

and the specific optical power is greater than or equal to an optical power 

corresponding to an optimal sensitivity point of the optical receiving assembly.  

[0038] The optical power corresponding to the sensitivity point required by 

the optical receiving assembly is greater than or equal to the optical power 

corresponding to the optimal sensitivity point of the optical receiving assembly. 

[0039] In one of the possible or preferred embodiments, the preset range is the 

electrical signal strength that is monitored when the specific light power is 

incident onto the semiconductor optical amplifier. 

 

BENEFICIAL EFFECT OF THE PRESENT DISCLOSURE 

BENEFICIAL EFFECT 
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[0040] The present disclosure provides the following benefits, a hermetic 

packaging mode is adopted in the present disclosure to package the adjustable 

optical path deflection assembly and the semiconductor optical amplifier chip in 

the optical receiving assembly, so as to effectively reduce the volume of an 

optical receiver. Such configuration facilitates the miniaturization of the optical 

module and is applicable to optical modules of QSFP series and OSFP models 

or those of the above size. A control method is simplified, such that fast and 

efficient control can be achieved with high sensitivity. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

DESCRIPTION OF THE DRAWINGS 

[0041] FIG. 1 is a schematic structural diagram of an optical receiving 

assembly and a circuit board of an optical module according to the present 

disclosure; 

[0042] FIG. 2 is a schematic diagram illustrating a structural principle of an 

optical receiving assembly according to Embodiment 1 of the present 

disclosure; 

[0043] FIG. 3 is a schematic diagram illustrating a modified structural 

principle of the optical receiving assembly according to Embodiment 1 of the 

present disclosure; 

[0044] FIG. 4 is a schematic diagram illustrating a structural principle of an 

optical receiving assembly according to Embodiment 2 of the present 

disclosure; 

[0045] FIG. 5 is a schematic diagram illustrating a structural principle of an 

optical receiving assembly according to Embodiment 3 of the present 
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disclosure; 

[0046] FIG. 6 is a schematic diagram illustrating a structural principle of an 

optical receiving assembly according to Embodiment 4 of the present 

disclosure; 

[0047] FIG. 7 is a schematic diagram illustrating a structural principle of an 

optical receiving assembly according to Embodiment 5 of the present 

disclosure; 

[0048] FIG. 8 is a schematic diagram illustrating a structural principle of an 

optical receiving assembly according to Embodiment 6 of the present 

disclosure; 

[0049] FIG. 9 is a schematic diagram illustrating a packaging structure of the 

optical receiving assembly according to Embodiment 6 of the present 

disclosure; and   

[0050] FIG. 10 is a schematic exploded diagram of the packaging structure of 

the optical receiving assembly according to Embodiment 6 of the present 

disclosure.  

 

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS 

THE EXEMPLARY EMBODIMENTS OF THE PRESNT DISCLOSURE 

[0051] The present disclosure is more particularly described in the following 

embodiments shown in the accompanying drawings. However, these 

embodiments are not used to limit the present disclosure. The modifications and 

variations on structural, method, or functional made by those skilled in the art 

according to these embodiments are covered by the present disclosure. 

[0052] In the drawings of the present disclosure, the sizes of certain structures 
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or portions may be enlarged relative to other structures or portions for 

illustrative purposes, and thus are merely used for illustration of the basic 

structure of the subject matter of the present disclosure.   

[0053] In addition, spatially relative terms (such as “over,” “above,” “under,” 

and “below”) in the present disclosure are used to conveniently describe a 

spatial relationship between one element/feature and another element/feature as 

shown in the drawings. These spatially relative terms are intended to include 

different orientations of a device in use or in operation other than the 

orientations illustrated in the drawings. For example, when the device in the 

drawing is turned over, elements described as below and/or under other 

elements or features would then be oriented above the other elements or 

features. Therefore, the exemplary term “below” encompasses both orientations 

of “above” and “below”. The device may also be otherwise oriented (rotated 90 

degrees or at other orientations), and the spatially relative terms used herein is 

to be interpreted accordingly. When one element/layer is referred to as being 

disposed “above” or “connected to” another element/layer, said element/layer 

can be directly disposed above or connected to another element/layer, or a 

middle element/layer can be provided therebetween.  

[0054] The present disclosure provides an optical module, which includes a 

packaging housing, and an optical receiving assembly 100 and a circuit board 

20 that are disposed in the packaging housing. FIG. 1 is a schematic structural 

diagram of the optical receiving assembly 100 and the circuit board 20. The 

optical receiving assembly 100 includes a sealed box 10. The sealed box 10 

includes a lower shell 11 and a cover plate 12, and the lower shell 11 and the 

cover plate 12 are sealed to form an airtight cavity 13. One end of the sealed 
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box 10 is provided with an optical receiving port 110, and another end or one 

side of the sealed box 10 is provided with an electrical interface 14. The 

electrical interface 14 is electrically connected to the circuit board 20 of the 

optical module. In the present embodiment, the electrical interface 14 of the 

sealed box 10 is electrically connected to the circuit board 20 through a flexible 

printed circuit board (soft board) 30. In other embodiments, the electrical 

interface 14 of the sealed box 10 may also be electrically connected to the 

circuit board 20 by wire bonding, etc. 

[0055] The optical receiving assembly 100 further includes an adjustable 

optical path deflection assembly, a semiconductor optical amplifier, and an 

optical detector which are arranged in the airtight cavity 13 of the sealed box 

10, and a controller arranged on the circuit board 20 of the optical module. In 

other embodiments, the controller can also be arranged in the sealed box 10. In 

the present embodiment, the controller is a micro control unit (MCU). An 

optical signal received by the optical receiving port is incident onto the 

semiconductor optical amplifier after adjustment of a deflection angle by the 

adjustable optical path deflection assembly. The semiconductor optical 

amplifier amplifies and couples an incident optical signal to the optical detector. 

The optical detector converts a received optical signal into an electrical signal 

and then outputs the electrical signal. According to an electrical signal strength 

output by the optical detector, the controller controls the adjustable optical path 

deflection assembly to adjust a coupling efficiency of the optical signal coupled 

from the optical receiving port to the semiconductor optical amplifier, so that 

the electrical signal output by the optical detector is maintained within a preset 

range. Wherein the adjustable optical path deflection assembly adjusts the 
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coupling efficiency of the optical signal coupled from the optical receiving port 

to the semiconductor optical amplifier by adjusting the deflection angle of the 

optical signal. 

[0056] The present disclosure further provides a control method of the above-

mentioned optical receiving assembly, which includes the following steps. 

[0057] After starting, an operating voltage and an operating temperature of 

the semiconductor optical amplifier are set, and the operating voltage and the 

operating temperature are respectively maintained at a voltage preset value and 

a temperature preset value. 

[0058] The electrical signal strength output by the optical detector is 

monitored, and whether or not the electrical signal strength is within a preset 

range is determined. 

[0059] When the electrical signal strength is within the preset range, the state 

of the adjustable optical path deflection assembly is maintained to be 

unchanged. When the electrical signal strength is not within the preset range, 

the adjustable optical path deflection assembly is controlled to adjust the 

deflection angle of the optical signal according to the change of the electrical 

signal strength, so as to adjust the coupling efficiency of the optical signal 

coupled to the semiconductor optical amplifier to make the electrical signal 

strength output by the optical detector maintain within the preset range.  

[0060] In the present embodiment, the method for monitoring the electrical 

signal strength output by the optical detector is to monitor the electrical signal 

strength by detecting a received signal strength indication (RSSI) of a trans-

impedance amplifier which is electrically connected to the optical detector. The 

voltage preset value and the temperature preset value are an operating condition 
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(the operating voltage and the operating temperature) of the semiconductor 

optical amplifier when a specific optical power is incident onto the 

semiconductor optical amplifier and a bit error rate of the optical receiving 

assembly is less than or equal to a bit error rate required by a communication 

system. Such an operating condition is also referred to as an optimal operating 

point. The specific optical power is less than or equal to an optical power 

corresponding to a sensitivity point required by the optical  module, and is 

greater than or equal to an optical power corresponding to an optimal sensitivity 

point of the optical receiving assembly. The optical power corresponding to the 

sensitivity point required by the optical module is greater than or equal to the 

optical power corresponding to the optimal sensitivity point of the optical 

receiving assembly. In the present embodiment, the specific optical power is set 

as the optical power corresponding to the sensitivity point required by the 

optical module. The preset range is an electrical signal strength that is 

monitored when the specific optical power is incident onto the semiconductor 

optical amplifier. The sensitivity point required by the optical module refers to a 

minimal optical power value required to satisfy the bit error rate (such as an E-

12 bit error rate) for the communication system. The optimal sensitivity point of 

the optical receiving assembly refers to a minimal optical power value required 

by the optical receiving assembly to achieve a specific bit error rate. 

[0061] In the present embodiment, the controller monitors the electrical signal 

strength output by the optical detector, and controls the adjustable optical path 

deflection assembly to adjust the deflection angle of the optical signal according 

to the change of the monitored electrical signal strength, so as to adjust the 

coupling efficiency of the optical signal to the semiconductor optical amplifier. 
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In this way, the optical power incident onto the semiconductor optical amplifier 

is stable at a lower point of the received optical strength (optical power) of the 

optical module, and the semiconductor optical amplifier keeps operating at the 

optimal operating point at the lower incident light (the specific optical power), 

so that the electrical signal strength output by the optical detector is maintained 

within the preset range to ensure the sensitivity performance of the optical 

module. After the optical receiving assembly is debugged, the preset range of 

the electrical signal strength and the operating condition (the operating 

temperature and the operating voltage, etc.) of the semiconductor optical 

amplifier are fixed, and the semiconductor optical amplifier is maintained at the 

optimal operating point at the specific optical power during operation, so that 

the sensitivity performance of the optical module is ensured by keeping the 

optical receiving assembly to operate between the optimal sensitivity point and 

the sensitivity point required by the optical module. 

[0062] The operating performance of the semiconductor optical amplifier 

varies with the change of the optical power of the incident optical signal, the 

operating temperature, and the operating voltage. In such a control method, 

after the optical receiving assembly is debugged, the above-mentioned 

influencing factors of the semiconductor optical amplifier are all controlled at a 

fixed operating point, so that the semiconductor optical amplifier keep 

operating at the optimal operating point at a lower light incident point (the 

specific optical power) to ensure the sensitivity performance of a system (the 

optical receiving assembly or the optical module). That is, no matter how high 

the optical signal strength received by the optical receiving port is, the 

controller can control the adjustable optical path deflection assembly to adjust 
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and change the deflection angle of the optical signal, so as to adjust the 

coupling efficiency of the optical signal to the semiconductor optical amplifier 

and maintain the optical signal incident onto the semiconductor optical 

amplifier at a lower optical power. At the same time, the operating temperature 

and the operating voltage of the semiconductor optical amplifier will be 

maintained at the optimal operating point at the lower optical power. The power 

change of the optical signal received by the optical receiving port will lead to 

the change of the optical power incident onto the semiconductor optical 

amplifier, and the power of the optical signal amplified by the semiconductor 

optical amplifier will also change, so that the power of the optical signal 

received by the optical detector also varies, which causes the electrical signal 

output by the optical detector to vary. The controller acquires the optical signal 

strength (power) received by the optical detector by monitoring the RSSI of the 

trans-impedance amplifier. When the optical signal strength received by the 

optical detector is detected to change, the controller will control the adjustable 

optical path deflection assembly to deflect an angle of the optical signal and 

adjust the angle of the optical signal incident onto a first coupling lens for 

changing the coupling efficiency of the optical signal coupled to the 

semiconductor optical amplifier. So as to maintain the optical signal coupled 

into the semiconductor optical amplifier at the specific power, to ensure the 

sensitivity performance of an optical receiving system. 

[0063] In this control method, the operating temperature and the operating 

voltage of the semiconductor optical amplifier are kept constant, and only the 

change of the electrical signal strength output by the optical detector is 

monitored to feedback to control the adjustable optical path deflection assembly 
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of a dimming system to deflect the angle of the optical signal. In this way, the 

optical signal strength incident onto the semiconductor optical amplifier can be 

maintained at a lower value, so as to ensure that the semiconductor optical 

amplifier operates at the optimal operating point. This control method is simple 

and convenient for achieving fast and efficient control, and has high sensitivity. 

[0064] In the present disclosure, both the adjustable optical path deflection 

assembly and the semiconductor optical amplifier of the optical receiving 

assembly adopt chip-scale packaging. That is, chips of the adjustable optical 

path deflection assembly and the semiconductor optical amplifier are integrated 

and packaged in the sealed box of the optical receiving assembly, so that the 

volume of the optical receiving assembly can be effectively reduced. The sealed 

box of the optical receiving assembly can be 21 mm in length, 7 mm in width 

and 5 mm in height, or even smaller, and can be used in optical modules of 

QSFP series and OSFP models or those of the above size. The specific structure 

of the optical receiving assembly will be described in detail in the following 

embodiments. 

[0065] Embodiment 1 

[0066] FIG. 2 is a schematic diagram illustrating a structural principle of an 

optical receiving assembly in Embodiment 1. An optical receiving assembly 

100a includes an optical receiving port 110, an adjustable optical path 

deflection assembly 120, a semiconductor optical amplifier 130, an optical 

detector 140, and a controller 150. Wherein, the semiconductor optical amplifier 

130 adopts a semiconductor optical amplifier chip (an SOA chip), and a first 

coupling lens 131 is provided between the adjustable optical path deflection 

assembly 120 and the semiconductor optical amplifier 130 for coupling the 
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optical signal to the semiconductor optical amplifier 130. A second coupling 

lens 141 is further provided between the semiconductor optical amplifier 130 

and the optical detector 140 for coupling the optical signal output by the 

semiconductor optical amplifier 130 into the optical detector 140. A collimating 

lens group 121 is further provided between the adjustable optical path 

deflection assembly 120 and the optical receiving port 110, and the collimating 

lens group 121 is configured to collimate the optical signal input to the optical 

receiving port 110 and then input the collimated optical signal to the adjustable 

optical path deflection assembly 120. The adjustable optical path deflection 

assembly 120 is configured to adjust an angle at which the optical signal is 

incident onto the first coupling lens 131, and the first coupling lens 131 couples 

the corresponding optical signal into the semiconductor optical amplifier 130. 

In the present embodiment, the collimating lens group 121 includes a single 

collimating lens. In other embodiments, the collimating lens group 12 may also 

include a combination of multiple lenses. 

[0067] In the present embodiment, the adjustable optical path deflection 

assembly 120 is a transmissive type deflection assembly, and the controller 150 

controls the transmissive type deflection assembly to adjust the angle at which 

the optical signal is incident onto the first coupling lens 131, thereby adjusting 

the optical signal strength coupled into the semiconductor optical amplifier 130. 

In the present embodiment, the transmissive type deflection assembly uses a 

MEMS refractor 122, and the controller 150 changes a deflection angle of a 

transmitted optical signal by controlling the operating voltage of the MEMS 

refractor 122. The MEMS refractor 122 is a refractor combined with a micro-

electro-mechanical system (MEMS). During operation, the optical signal is 
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input to the optical receiving port, and is incident onto the MEMS refractor 122 

after being collimated by the collimating lens group 121. The optical signal is 

coupled into the semiconductor optical amplifier 130 by the first coupling lens 

131 after passing through the MEMS refractor 122. The optical signal amplified 

by the semiconductor optical amplifier 130 is coupled into the optical detector 

140 by the second coupling lens 141, and the optical detector 140 converts the 

received optical signal into an electrical signal and outputs the electrical signal, 

which is usually a current Iout. In the present embodiment, the optical receiving 

assembly further includes a trans-impedance amplifier 142 for amplifying the 

electrical signal output by the optical detector 140, and then outputting the 

amplified electrical signal to an external circuit, such as a circuit board of an 

optical module. 

[0068] An optical receiving assembly 100b shown in FIG. 3 is a modification 

of the optical receiving assembly in Embodiment 1. The difference is that the 

adjustable optical path deflection assembly 120 of the present embodiment 

includes a refraction prism 123 with an adjustable refractive index, such as a 

refraction prism made of a material having an electro-optic effect. The 

controller 150 changes the refractive index of the refraction prism 123 by 

controlling a voltage of the refraction prism 123, thereby changing the 

deflection angle of the transmitted optical signal. In this way, the angle at which 

the optical signal is incident onto the first coupling lens 131 can be changed. 

Afterwards, the coupling efficiency of the optical signal coupled to the 

semiconductor optical amplifier 130 is changed, so that the semiconductor 

optical amplifier 130 keeps operating at the optimal operating point. In other 

embodiments, a refraction prism made of a material having a magneto-optic 
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effect or a thermo-optic effect may also be used as a transmissive type 

deflection element. The transmissive type deflection element may also include a 

refraction prism and an angle adjustment mechanism, and the controller adjusts 

an angle of the refraction prism by controlling the angle adjustment mechanism, 

so as to deflect the optical signal. The angle adjustment mechanism can be 

various commonly used mechanical structures. 

[0069] Since a gain spectrum line of the semiconductor optical amplifier is 

relatively wide and the noise is relatively large, in the present embodiment, an 

optical filter (not shown in the figures) can be added in the light path between 

the semiconductor optical amplifier and the optical detector to filter out the 

noise, thereby improving the component performance. 

[0070] Embodiment 2 

[0071] Similarly, an optical receiving assembly 200a shown in FIG. 4 

includes an optical receiving port 210, an adjustable optical path deflection 

assembly 220, a first coupling lens 231, a semiconductor optical amplifier 230, 

a second coupling lens 241, an optical detector 240, and a controller 250. 

Wherein, a collimating lens 221 is further provided between the adjustable 

optical path deflection assembly 220 and the optical receiving port 210. 

Different from Embodiment 1, the adjustable optical path deflection assembly 

220 of the present embodiment is a reflective type deflection assembly, and the 

reflective type deflection assembly includes a reflective surface 222a. The 

controller 250 controls the reflective type deflection assembly to adjust an angle 

at which the optical signal is incident onto the first coupling lens 231. In the 

present embodiment, the reflective type deflection assembly adopts a MEMS 

reflection mirror 222, and the MEMS reflection mirror 222 has the above-
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mentioned reflective surface 222a. In other embodiments, the reflective type 

deflection assembly may also include a reflection mirror and an angle 

adjustment mechanism. The reflection mirror has the above-mentioned 

reflective surface, and the controller adjusts an angle of the reflective surface by 

controlling the angle adjustment mechanism, so as to adjust the deflection angle 

of the optical signal. The angle adjustment mechanism can be various 

commonly used mechanical structures. 

[0072] During operation, the optical signal is input to the optical receiving 

port 210, and is incident onto the MEMS reflection mirror 222 after being 

collimated by the collimating lens group 221. Then, the optical signal is 

reflected to the first coupling lens 231 by the MEMS reflection mirror 222, and 

is coupled into the semiconductor optical amplifier 230 by the first coupling 

lens 231. The optical signal amplified by the semiconductor optical amplifier 

230 is coupled into the optical detector 240 by the second coupling lens 241, 

and the optical detector 240 converts the received optical signal into an 

electrical signal and outputs the electrical signal. 

[0073] As shown in FIG. 4, in order to further improve the amplification 

performance of the semiconductor optical amplifier 230, an optical isolator 232 

is provided in the light path in front of and behind the semiconductor optical 

amplifier 230 in the present embodiment, so as to prevent lights reflected by 

each optical end surface from entering the semiconductor optical amplifier 230 

and affecting the performance of the semiconductor optical amplifier 230. The 

optical isolator 232 in front of the semiconductor optical amplifier 230 can be 

arranged in the light path in front of the first coupling lens 231, or in the light 

path between the first coupling lens 231 and the semiconductor optical 
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amplifier 230. The optical isolator 232 behind the semiconductor optical 

amplifier 230 can be arranged in the light path between the semiconductor 

optical amplifier 230 and the second coupling lens 241, or can be arranged in 

the light path behind the second coupling lens 241. 

[0074] Embodiment 3 

[0075] In an optical receiving assembly 200b shown in FIG. 5, the adjustable 

optical path deflection assembly 220 is also a reflective type deflection 

assembly, and the MEMS reflection mirror 222 is used. Different from 

Embodiment 2, the optical receiving assembly 200b of the present embodiment 

further includes an optical path deflection unit located on the light path between 

the optical receiving port 210 and the adjustable optical path deflection 

assembly 220. The optical path deflection unit is a reflection mirror 260. A 

reflective surface 261 of the reflection mirror 260 and the reflective surface 

222a of the MEMS reflection mirror 222 are opposite and substantially parallel 

to each other. In other embodiments, the optical path deflection unit may also 

use a refraction prism or a prism having a reflective surface, such as a 

rectangular prism. 

[0076] During operation, the optical signal is input to the optical receiving 

port 210, and is incident onto the reflective surface 261 of the reflection mirror 

260 after being collimated by the collimating lens group 221. Then, the 

reflection mirror 260 reflects the optical signal to the reflective surface 222a of 

the MEMS reflection mirror 222. The optical signal is incident onto the first 

coupling lens 231 after being reflected by the reflective surface 222a of the 

MEMS reflection mirror 222, and is coupled into the semiconductor optical 

amplifier 230 by the first coupling lens 231. The optical signal amplified by the 
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semiconductor optical amplifier 230 is coupled into the optical detector 240 by 

the second coupling lens 241, and the optical detector 240 converts the received 

optical signal into an electrical signal and outputs the electrical signal. In the 

present embodiment, the optical isolator 232 is also provided in the light path in 

front of and behind the semiconductor optical amplifier 230, so as to prevent 

lights reflected by each optical end surface from entering the semiconductor 

optical amplifier 230 and affecting the performance of the semiconductor 

optical amplifier 230. 

[0077] In the aforementioned structure, the optical path deflection unit (the 

reflection mirror 260) is added between the optical receiving port 210 and the 

adjustable optical path deflection assembly 220 to adjust a position of the main 

light path such as the semiconductor optical amplifier 230 and the optical 

detector 240 in the sealed box, so that the main light path may not be on the 

same axis as the optical receiving port 210, and components and chips in the 

light path may be flexibly arranged. Naturally, in other embodiments, front or 

rear positions of the optical path deflection unit and the adjustable optical path 

deflection assembly 220 in the light path can be interchanged. 

[0078] Embodiment 4 

[0079] In an optical receiving assembly 200c shown in FIG. 6, different from 

Embodiment 3, the optical receiving assembly 200c of the present embodiment 

further includes a triangular prism 270, and the triangular prism 270 includes a 

first reflection mirror 271 and a second reflection mirror 272. The first 

reflection mirror 271 and the second reflection mirror 272 are used as two 

optical path deflection units, and are respectively located in the light path in 

front of and behind the adjustable optical path deflection assembly 220. 
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Wherein, the first reflection mirror 271 is located in the light path between the 

optical receiving port 210 and the adjustable optical path deflection assembly 

220, and is used to reflect and deflect the optical signal onto the reflective 

surface 222a of the adjustable optical path deflection assembly 220. Then, the 

adjustable optical path deflection assembly 220 reflects the optical signal to the 

second reflection mirror 272, and the second reflection mirror 272 reflects and 

deflects the optical signal to the first coupling lens 231. In the present 

embodiment, the adjustable optical path deflection assembly 220 also uses the 

MEMS reflection mirror 222. In other embodiments, these two optical path 

deflection units may also use two mirrors that are independently arranged, or 

two refraction prisms that are independently arranged and through which a 

direction of the light path is deflected. 

[0080] During operation, the optical signal is input to the optical receiving 

port 210, and is incident onto the first reflection mirror 271 after being 

collimated by the collimating lens group 221. The first reflection mirror 271 

reflects the optical signal to the MEMS reflection mirror 222 (the adjustable 

optical path deflection assembly 220), and then the optical signal is incident 

onto the second reflection mirror 272 after being reflected by the MEMS 

reflection mirror 222. The second reflection mirror 272 reflects the optical 

signal to the first coupling lens 231, and the first coupling lens 231 couples the 

optical signal to the semiconductor optical amplifier 230. The optical signal 

amplified by the semiconductor optical amplifier 230 is coupled into the optical 

detector 240 by the second coupling lens 241, and the optical detector 240 

converts the received optical signal into an electrical signal and outputs the 

electrical signal. In the present embodiment, the optical isolator 232 is also 
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provided in the light path in front of and behind the semiconductor optical 

amplifier 230, so as to prevent lights reflected by each optical end surface from 

entering the semiconductor optical amplifier 230 and affecting the performance 

of the semiconductor optical amplifier 230.  

[0081] The optical receiving assembly of the present embodiment is added 

with two optical path deflection units, which are respectively a first optical path 

deflection unit (a first reflection mirror) and a second optical path deflection 

unit (a second reflection mirror). After them deflecting the light path, the 

adjustable optical path deflection assembly (the MEMS reflection mirror) 

adjusts the deflection angle of the light path, so that other devices except the 

MEMS reflection mirror can be on the same axis. In this way, the structure is 

more compact. 

[0082] In the present embodiment, the collimating lens group 221 includes a 

single collimating lens, and the single collimating lens is located on the light 

path between the optical receiving port 210 and the first optical path deflection 

unit. Naturally, the collimating lens group 221 may also include a combination 

of multiple lenses. 

[0083] Embodiment 5 

[0084] In an optical receiving assembly 200d as shown in FIG. 7, different 

from embodiment 4, in the present embodiment, a collimating lens group is 

located on the light path between the adjustable optical path deflection 

assembly 220 and the two optical path deflection units (the first reflection 

mirror 271 and the second reflection mirror 272). In the present embodiment, 

the collimating lens group includes a large collimating lens 223. The optical 

signal received by the optical receiving port 210 is incident onto the first optical 
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path deflection unit (the first reflection mirror 271), and the optical signal 

reflected by the first optical path deflection unit (the first reflection mirror 272) 

is collimated by the large collimator lens 223 and incident onto the reflective 

surface 222a of the adjustable optical path deflection assembly 220 (the MEMS 

reflection mirror 222). After being reflected by the reflective surface 222a, the 

optical signal is once again transmitted through the large collimator lens 223, 

and is converged and incident to the second optical path deflection unit (the 

second reflection mirror 272). Then, the second optical path deflection unit (the 

second reflection mirror 272) reflects the optical signal to the first coupling lens 

231, and the first coupling lens 231 couples the optical signal into the 

semiconductor optical amplifier 230. The optical signal amplified by the 

semiconductor optical amplifier 230 is coupled into the optical detector 240 by 

the second coupling lens 241, and is converted by the optical detector 240 into 

an electrical signal for output. In the present embodiment, a beam shaping 

element 224 is further provided between the optical receiving port 210 and the 

first optical path deflection unit (the first reflection mirror 271), and the beam 

shaping element 224 is used to reduce a light spot of the optical signal. In the 

present embodiment, the beam shaping element 224 adopts a focusing lens to 

narrow a beam of the optical signal and reduce a divergence angle of the optical 

signal. In other embodiments, the collimating lens group may also include two 

collimating lenses, which are respectively located in the light path between the 

first optical path deflection unit and the adjustable optical path deflection 

assembly 220 and the light path between the adjustable optical path deflection 

assembly 220 and the second optical path deflection assembly. The beam 

shaping element can also use other optical elements such as wedge prisms. 
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[0085] Embodiment 6 

[0086] In an optical receiving assembly 200e as shown in FIG. 8, different 

from embodiments 1 to 5, in the present embodiment, a plurality of wavelength 

channels are provided, a wave division multiplexer 280 is provided behind the 

semiconductor optical amplifier 230, and a quantity of the optical detector 240 

is more than one. Specifically, the optical receiving assembly 200e of the 

present embodiment includes the optical receiving port 210, the adjustable 

optical path deflection assembly 220, the first coupling lens 231, the 

semiconductor optical amplifier 230, a collimating lens 233, the wave division 

multiplexer 280, the second coupling lens 241, the optical detectors 240, and 

the controller 250. In the present embodiment, the multiple optical detectors 

240 are used to respectively receive single-channel optical signals 

demultiplexed and output by the wave division multiplexer 280. 

Correspondingly, a quantity of the second coupling lens 241 can be more than 

one, and the second coupling lenses 241 respectively correspond to the multiple 

optical detectors 240. 

[0087] During operation, an optical signal containing multiple wavelengths is 

input to the optical receiving port 210. After the adjustable optical path 

deflection assembly 220 adjusts an angle at which the optical signal is incident 

onto the first coupling lens 231, the first coupling lens 231 couples the optical 

signal to the semiconductor optical amplifier 230. The optical signal amplified 

by the semiconductor optical amplifier 230 is collimated by the collimating lens 

233, and is then incident in the wave division multiplexer 280. The wave 

division multiplexer 280 demultiplex the optical signal containing the multiple 

wavelengths into multiple single-channel optical signals, and then the single-
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channel optical signals are coupled into the corresponding optical detectors 240 

through the second coupling lenses 241. Each of the optical detectors 240 

converts the received single-channel optical signal into an electrical signal and 

outputs the electrical signal. In the present embodiment, an optical isolator (not 

shown in the figures) may also be provided in the light path in front of and/or 

behind the semiconductor optical amplifier 230, so as to prevent lights reflected 

by each optical end surface from entering the semiconductor optical amplifier 

230 and affecting the performance of the semiconductor optical amplifier 230. 

The operating voltage and the operating temperature of the semiconductor 

optical amplifier are set at an operating point that takes all optical wavelengths 

into consideration. For example, in a 4-channel optical receiving assembly, the 

operating voltage and the operating temperature of the semiconductor optical 

amplifier are set at the optimal operating point at a lower incident light at the 

wavelength channel with a worst amplification performance. At the same time, 

other wavelength channels are ensured to be less than a saturation point. During 

operation, the controller simultaneously monitors the electrical signal strength 

output by each optical detector to ensure that the electrical signal strength 

output by each optical detector is maintained within their respective preset 

range, so that the sensitivity performance of each channel can be ensured. 

[0088] Specifically, FIGS. 9 and 10 illustrate a packaging structure of the 

optical receiving assembly, and the packaging structure includes the sealed box 

10. For clarity, a cover plate of the sealed box 10 is omitted in the figures. The 

sealed box 10 has the airtight cavity 13, one end of the sealed box 10 is 

provided with the optical receiving port 210, and another end or one side of the 

sealed box 10 is provided with the electrical interface 14. The electrical 
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interface 14 is used to be electrically connected to the circuit board of theoptical 

module. The adjustable optical path deflection assembly 220 (the MEMS 

reflection mirror 222), the first coupling lens 231, the semiconductor optical 

amplifier 230, the collimating lens 233, the wave division multiplexer 280, the 

second coupling lens 241, and the optical detector 240 are sequentially provided 

in the airtight cavity 13 of the sealed box 10. The controller of the optical 

receiving assembly is arranged on the circuit board of the optical module. 

[0089] The collimating lens group 221 is further provided between the 

MEMS reflection mirror 222 and the optical receiving port 210, a triangular 

prism 270 is provided above the MEMS reflection mirror 222, and the 

triangular prism 270 includes the first reflection mirror 271 and the second 

reflection mirror 272. The first reflection mirror 271 is located in the light path 

between the collimating lens group 221 and the MEMS reflection mirror 222, 

and the second reflection mirror 272 is located in the light path between the 

MEMS reflection mirror 222 and the first coupling lens 231. The semiconductor 

optical amplifier 230 adopts a semiconductor optical amplifier chip (an SOA 

chip), which is arranged on TEC (a thermo-electric cooler) 235 through a 

substrate 234. By controlling the operation of the TEC 235, the controller is 

able to keep the operating temperature of the semiconductor optical amplifier 

230 stable at the optimal operating point. In the present embodiment, the first 

coupling lens 231 and the collimating lens 233 are also placed on the TEC 235, 

and an optical isolator 232 is further provided in the light path between the 

collimating lens 233 and the wave division multiplexer 280, so as to prevent 

lights reflected by each optical end surface from entering the semiconductor 

optical amplifier 230 and affecting the performance of the semiconductor 
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optical amplifier 230. The optical detector 240 is a surface-receiving photodiode 

(PD), in which a normal of an optical receiving surface is perpendicular to a 

main optical axis of the optical receiving assembly, and a right-angle prism 243 

is further provided behind the second coupling lens 241 to reflect the optical 

signal of each channel to each optical detector 240. The optical detector 240 is 

arranged on a conductive substrate 244, and a trans-impedance amplifier 242 is 

further provided on the conductive substrate 244. After the electrical signal 

output by the optical detector 240 is amplified by the transimpedance amplifier 

242, the amplified electrical signal is transmitted to the electrical interface 14 of 

the sealed box 10 through the conductive substrate 244, and is then transmitted 

to the circuit board of the optical module through the electrical interface 14. 

[0090] For the packaging of Embodiments 1 to 3, reference can be made to 

the above-mentioned packaging structure of the optical receiving assembly. The 

packaging structure has a small size, and its dimensions can be 20.35 mm in 

length, 6.5 mm in width, and 4.5 mm in height, or even smaller. Hence, such a 

packaging structure can be used in optical modules of QSFP series and OSFP 

models or those of the above size. 

[0091] The series of detailed descriptions listed above are only specific 

descriptions for the feasible embodiments of the present disclosure, and they are 

not intended to limit the protection scope of the present disclosure. Alternative 

embodiments or changes which are without departing from its spirit and scope 

should be included within the scope of protection of the present disclosure. 
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CLAIMS 

What is claimed is: 

1. An optical receiving assembly, comprising: an optical receiving port, an 

adjustable optical path deflection assembly, a semiconductor optical 

amplifier, an optical detector, and a controller, wherein an optical signal 

received by the optical receiving port is incident onto the semiconductor 

optical amplifier through the adjustable optical path deflection assembly, 

the semiconductor optical amplifier amplifies and couples the incident 

optical signal to the optical detector, and the optical detector converts the 

received optical signal into an electrical signal and outputs the electrical 

signal; 

wherein the controller controls the adjustable optical path deflection 

assembly according to an electrical signal strength output by the optical 

detector, so as to adjust a coupling efficiency of the optical signal coupled 

from the optical receiving port to the semiconductor optical amplifier and 

maintain the electrical signal output by the optical detector within a preset 

range;  

wherein the adjustable optical path deflection assembly adjusts the 

coupling efficiency of the optical signal coupled from the optical receiving 

port to the semiconductor optical amplifier by adjusting a deflection angle 

of the optical signal. 

          

2. The optical receiving assembly according to claim 1, wherein the 

adjustable optical path deflection assembly is a transmissive type deflection 

assembly.  
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3. The optical receiving assembly according to claim 2, wherein the adjustable 

optical path deflection assembly is a MEMS refractor , or 

the adjustable optical path deflection assembly includes a refraction 

prism with an adjustable refractive index, or 

the adjustable optical path deflection assembly includes a refraction 

prism and an angle adjustment mechanism, and the controller controls the 

angle adjustment mechanism to adjust an angle of the refraction prism. 

 

4. The optical receiving assembly according to claim 1, wherein the adjustable 

optical path deflection assembly is a reflective type deflection assembly.  

 

5. The optical receiving assembly according to claim 4, wherein the adjustable 

optical path deflection assembly is a MEMS reflection mirror, or 

the adjustable optical path deflection assembly includes a reflection 

mirror and an angle adjustment mechanism, and the controller controls the 

angle adjustment mechanism to adjust a deflection angle of the reflection 

mirror. 

 

6. The optical receiving assembly according to claim 4, further comprising: an 

optical path deflection unit, wherein the optical path deflection unit is 

located in a light path between the optical receiving port and the adjustable 

optical path deflection assembly, or is located in a light path between the 

adjustable optical path deflection assembly and the semiconductor optical 

amplifier; 
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wherein the optical path deflection unit is configured to deflect the 

optical signal received by the optical receiving port to the adjustable optical 

path deflection assembly, or to deflect an optical signal reflected by the 

adjustable optical path deflection assembly to the semiconductor optical 

amplifier. 

 

7. The optical receiving assembly according to claim 6, wherein the optical 

path deflection unit is a reflection mirror or a refraction prism.  

 

8. The optical receiving assembly according to claim 4, further comprising: 

two optical path deflection units, wherein the two optical path deflection 

units are respectively located in the light path in front of and behind the 

adjustable optical path deflection assembly; 

wherein the two optical path deflection units are respectively 

configured to deflect the optical signal received by the optical receiving 

port to the adjustable optical path deflection assembly, and to deflect an 

optical signal reflected by the adjustable optical path deflection assembly 

to the semiconductor optical amplifier. 

 

9. The optical receiving assembly according to claim 8, wherein the two 

optical path deflection units are two separate reflection mirrors or two 

refraction prisms respectively, or the two optical path deflection units are 

two reflection mirrors respectively arranged on a triangular prism. 

 

10. The optical receiving assembly according to claim 1, further comprising: a 
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collimating lens group, a first coupling lens, a second coupling lens, and a 

trans-impedance amplifier, 

wherein the collimating lens group is located in a light path between 

the optical receiving port and the adjustable optical path deflection 

assembly; wherein the first coupling lens is located in a light path between 

the adjustable optical path deflection assembly and the semiconductor 

optical amplifier, and is configured to couple the optical signal into the 

semiconductor optical amplifier;  

wherein the second coupling lens is located in a light path in front of 

the optical detector, and is configured to couple the optical signal amplified 

by the semiconductor optical amplifier into the optical detector;  

wherein the trans-impedance amplifier is electrically connected to the 

optical detector, and is configured to amplify the electrical signal output by 

the optical detector. 

 

11. The optical receiving assembly according to claim 10, wherein a 

combination of one, two, or more of an optical isolator, an optical filter, a 

wave division multiplexer, and an optical path deflector are further 

provided between the semiconductor optical amplifier and the second 

coupling lens, and/or  

an optical isolator is further provided between the semiconductor 

optical amplifier and the adjustable optical path deflection assembly. 

 

12. The optical receiving assembly according to claim 1, wherein the 

semiconductor optical amplifier includes a semiconductor optical amplifier 
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chip and a TEC (thermoelectric cooler), the semiconductor optical 

amplifier chip is arranged on the TEC through a substrate, and the 

controller controls the TEC to stabilize an operating temperature of the 

semiconductor optical amplifier chip. 

 

13. The optical receiving assembly according to any one of claim 1 to claim 12, 

further comprising: a sealed box,  

wherein an airtight cavity is formed inside the sealed box, the optical 

receiving port is arranged at one end of the sealed box, and an electrical 

interface is provided at another end or one side of the sealed box; wherein 

the electrical interface is electrically connected to an external circuit board, 

and the controller is arranged on the external circuit board; wherein the 

adjustable optical path deflection assembly, the semiconductor optical 

amplifier, and the optical detector are arranged in the airtight cavity. 

 

14. An optical module, comprising: a packaging housing and a circuit board 

arranged in the packaging housing, wherein the optical module further 

comprises the optical receiving assembly as claimed in any one of claim 1 

to claim 13, and the optical receiving assembly is arranged in the 

packaging housing and electrically connected to the circuit board. 

 

15. A control method of an optical receiving assembly, wherein the optical 

receiving assembly includes an adjustable optical path deflection assembly, 

a semiconductor optical amplifier, and an optical detector, the method 

comprising steps of: 
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setting an operating voltage and an operating temperature of the 

semiconductor optical amplifier, and maintaining the operating voltage and 

the operating temperature respectively at a voltage preset value and a 

temperature preset value;  

monitoring an electrical signal strength output by the optical detector, 

and determining whether or not the electrical signal strength is within a 

preset range; and 

when the electrical signal strength is within the preset range, 

maintaining a state of the adjustable optical path deflection assembly to be 

unchanged, and, when the electrical signal strength is not within the preset 

range, controlling the adjustable optical path deflection assembly to adjust 

a deflection angle of an optical signal incident onto the semiconductor 

optical amplifier according to a change of the electrical signal strength, so 

as to adjust a coupling efficiency of the optical signal coupled into the 

semiconductor optical amplifier to make the electrical signal strength 

output by the optical detector maintaining within the preset range. 

 

16. The control method according to claim 15, wherein, in the step of 

monitoring the electrical signal strength output by the optical detector, the 

electrical signal strength is monitored by detecting a received signal 

strength indication (RSSI) of a trans-impedance amplifier that is 

electrically connected to the optical detector. 

 

17. The control method according to claim 15, wherein the voltage preset value 

and the temperature preset value are an optimal operating point of the 
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semiconductor optical amplifier when a specific optical power is incident 

onto the semiconductor optical amplifier; 

wherein the specific optical power is less than or equal to an optical 

power corresponding to a sensitivity point required by the optical receiving 

assembly, and the specific optical power is greater than or equal to an 

optical power corresponding to an optimal sensitivity point of the optical 

receiving assembly;  

wherein the optical power corresponding to the sensitivity point 

required by the optical receiving assembly is greater than or equal to the 

optical power corresponding to the optimal sensitivity point of the optical 

receiving assembly. 

 

18. The control method according to claim 17, wherein the preset range is the 

electrical signal strength that is monitored when the specific optical power 

is incident onto the semiconductor optical amplifier. 

 


