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An electric tuning module applies bias voltages with reverse directions 
to an annular PN junction of a first microring and an annular PN 
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WAVELENGTH SELECTIVE SWITCH AND 
WAVELENGTH SELECTION METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of International 
Application No. PCT/CN2014/082454, filed on Jul. 18, 
2014, the disclosure of which is hereby incorporated by 
reference in its entirety. 

TECHNICAL FIELD 

0002 The present disclosure relates to the field of infor 
mation and communications technologies, and more specifi 
cally, to a wavelength selective Switch and a wavelength 
selection method. 

BACKGROUND 

0003. A reconfigurable optical add/drop multiplexer is 
one of core devices in a wavelength division multiplexing 
optical interconnection system, and a hitless (Hitless) wave 
length selective switch is a critical element of the device. A 
hitless wavelength selective Switch in conventional optical 
communications is mostly based on a Switch technology 
such as a micro-electro-mechanical system (MEMS), has a 
large Volume and a low speed, and is unsuitable to be used 
for inter-chip and on-chip optical interconnection wave 
length division multiplexing networks. An inter-chip, or 
particularly, on-chip optical interconnection needs a hitless 
wavelength selective Switch that has a small volume and a 
quick speed, and that is convenient for high-density inte 
gration. In addition, a wavelength selective Switch based on 
an InGaAS/InAlAs five-layer asymmetric coupled quantum 
well second-order or fourth-order series microring structure 
is incompatible with a silicon-CMOS craft, and a wave 
length adjustable range is not large. Therefore, the wave 
length selective Switch is also unsuitable for a high-density 
integrated optical interconnection. 

SUMMARY 

0004 Embodiments of the present disclosure provide a 
wavelength selective Switch and a wavelength selection 
method that are suitable for a high-density integrated optical 
interconnection. 
0005. A first aspect provides a wavelength selective 
Switch, including a dual-microring resonator, including a 
first microring and a second microring that are connected in 
series, where the first microring and the second microring 
are silicon-based microring waveguides and respectively 
include one annular PN junction, and a direction of the 
annular PN junction of the first microring is the same as that 
of the annular PN junction of the second microring. This also 
includes an electric tuning module, where a first electric port 
of the electric tuning module is connected to a PZone of the 
first microring and an N Zone of the second microring, a 
second electric port of the electric tuning module is con 
nected to an NZone of the first microring and a PZone of the 
second microring, and the electric tuning module is config 
ured to apply bias Voltages with reverse directions respec 
tively to the annular PN junction of the first microring and 
the annular PN junction of the second microring. Addition 
ally, this aspect includes a thermal tuning module, config 
ured to adjust an operating temperature of the dual-micro 
ring resonator. 
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0006 With reference to the first aspect, in a first possible 
implementation manner, the electric tuning module is con 
figured to apply the bias Voltages with reverse directions 
respectively to the annular PN junction of the first microring 
and the annular PN junction of the second microring, so that 
a refractive index of the first microring and that of the 
second microring reversely change, so that the dual-micro 
ring resonator is in a detuned State; the thermal tuning 
module is configured to adjust the operating temperature of 
the dual-microring resonator to change a resonant wave 
length of the dual-microring resonator, and the electric 
tuning module is further configured to stop applying the bias 
voltages with reverse directions to the annular PN junction 
of the first microring and the annular PN junction of the 
second microring, so that the dual-microring resonator is in 
a resonant state at a changed resonant wavelength. 
0007. With reference to the first aspect or the foregoing 
possible implementation manner of the first aspect, in a 
second possible implementation manner, the first microring 
and the second microring are ridge waveguides. 
0008. With reference to the first aspect or the foregoing 
possible implementation manners of the first aspect, in a 
third possible implementation manner, the thermal tuning 
module includes a temperature detector, configured to detect 
a temperature of the dual-microring resonator, a semicon 
ductor refrigerator, configured to change the temperature of 
the dual-microring resonator, and a control chip, configured 
to control an operating status of the semiconductor refrig 
erator according to a detection result of the temperature 
detector, to adjust the operating temperature of the dual 
microring resonator. 
0009. With reference to the first aspect or the foregoing 
possible implementation manners of the first aspect, in a 
fourth possible implementation manner, parts near micror 
ing centers of the first microring and of the second microring 
are P Zones, and parts away from the microring centers are 
N Zones; or parts near microring centers are N Zones, and 
parts away from the microring centers are P Zones. 
0010 With reference to the first aspect or the foregoing 
possible implementation manners of the first aspect, in a fifth 
possible implementation manner, the P Zone of the first 
microring and the P Zone of the second microring respec 
tively comprise a P++ Zone, and the N Zone of the first 
microring and the N Zone of the second microring respec 
tively comprise a N++ Zone. 
0011. A second aspect provides a method for selecting a 
wavelength by a wavelength selective switch, where the 
wavelength selective Switch includes a dual-microring reso 
nator, an electric tuning module, and a thermal tuning 
module, where the dual-microring resonator includes a first 
microring and a second microring that are connected in 
series, the first microring and the second microring are 
silicon-based microring waveguides and respectively 
include one annular PN junction, a direction of the annular 
PN junction of the first microring is the same as that of the 
annular PN junction of the second microring, a first electric 
port of the electric tuning module is connected to a P Zone 
of the first microring and an NZone of the second microring, 
and a second electric port of the electric tuning module is 
connected to an NZone of the first microring and a P Zone 
of the second microring; and the method includes applying, 
by the electric tuning module, bias Voltages with reverse 
directions respectively to the annular PN junction of the first 
microring and the annular PN junction of the second micro 
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ring, so that a refractive index of the first microring and that 
of the second microring reversely change, so that the dual 
microring resonator is in a detuned State, adjusting, by the 
thermal tuning module, an operating temperature of the 
dual-microring resonator to change a resonant wavelength of 
the dual-microring resonator, and stopping, by the electric 
tuning module, applying the bias Voltages with reverse 
directions to the annular PN junction of the first microring 
and the annular PN junction of the second microring, so that 
the dual-microring resonator is in a resonant state at a 
changed resonant wavelength. 
0012. With reference to the second aspect, in a first 
possible implementation manner, the first microring and the 
second microring are ridge waveguides. 
0013 With reference to the second aspect or the forego 
ing possible implementation manner of the second aspect, in 
a second possible implementation manner, the thermal tun 
ing module includes a temperature detector, a semiconductor 
refrigerator, and a control chip and the adjusting, by the 
thermal tuning module, an operating temperature of the 
dual-microring resonator includes controlling, by the control 
chip, an operating status of the semiconductor refrigerator 
according to a detection result of the temperature detector, to 
adjust the operating temperature of the dual-microring reso 
natOr. 

0014 With reference to the second aspect or the forego 
ing possible implementation manners of the second aspect, 
in a third possible implementation manner, parts near micro 
ring centers of the first microring and of the second micro 
ring are PZones, and parts away from the microring centers 
are NZones; or parts near microring centers are N Zones, and 
parts away from the microring centers are P Zones. 
0015 With reference to the second aspect or the forego 
ing possible implementation manners of the second aspect, 
in a fourth possible implementation manner, the P Zone of 
the first microring and the P Zone of the second microring 
respectively comprise a P++ Zone, and the NZone of the first 
microring and the N Zone of the second microring respec 
tively comprise a N++ Zone. 
0016 Based on the foregoing technical solutions, accord 
ing to the wavelength selective Switch and the wavelength 
selection method in the embodiments of the present disclo 
Sure, a silicon-based dual-microring resonator is used and 
can be compatible with a silicon complementary metal 
oxide-semiconductor (Complementary Metal Oxide Semi 
conductor, CMOS) craft; and an electric tuning module and 
a thermal tuning module collaboratively perform electric 
tuning and thermal tuning on the dual-microring resonator, 
which can implement hitless wavelength selection and a 
large wavelength adjustable range. Therefore, the wave 
length selective switch and the wavelength selection method 
are suitable for a high-density integrated optical intercon 
nection. 

BRIEF DESCRIPTION OF DRAWINGS 

0017. To describe the technical solutions in the embodi 
ments of the present disclosure more clearly, the following 
briefly describes the accompanying drawings required for 
describing the embodiments of the present disclosure. 
Apparently, the accompanying drawings in the following 
description show merely some embodiments of the present 
disclosure, and a person of ordinary skill in the art may still 
derive other drawings from these accompanying drawings 
without creative efforts. 
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0018 FIG. 1 is a schematic structural diagram of a 
wavelength selective Switch according to an embodiment of 
the present disclosure; 
0019 FIG. 2 is a schematic structural diagram of a 
microring section at a position of a section shown in FIG. 1; 
0020 FIG. 3a to FIG. 3d are diagrams of an output 
spectrum of a dual-microring resonator according to an 
embodiment of the present disclosure; and 
0021 FIG. 4 is a schematic flowchart of a wavelength 
selection method according to an embodiment of the present 
disclosure. 

DESCRIPTION OF EMBODIMENTS 

0022. The following clearly describes the technical solu 
tions in the embodiments of the present disclosure with 
reference to the accompanying drawings in the embodiments 
of the present disclosure. Apparently, the described embodi 
ments are some but not all of the embodiments of the present 
disclosure. All other embodiments obtained by a person of 
ordinary skill in the art based on the embodiments of the 
present disclosure without creative efforts shall fall within 
the protection scope of the present disclosure. 
0023 FIG. 1 shows a schematic structural diagram of a 
wavelength selective switch 100 according to an embodi 
ment of the present disclosure. As shown in FIG. 1, the 
wavelength selective switch 100 includes a dual-microring 
resonator 110, an electric tuning module 120, and a thermal 
tuning module 130. 
0024. The dual-microring resonator 110 includes a first 
microring 111 and a second microring 112 that are connected 
in series. That is, the first microring 111 and the second 
microring 112 are cascaded in a serial connection manner to 
constitute the dual-microring resonator 110. The first micro 
ring 111 and the second microring 112 are silicon-based 
microring waveguides and respectively include one annular 
PN junction, and a direction of the annular PN junction of 
the first microring 111 is the same as that of the annular PN 
junction of the second microring 112. Specifically, parts near 
microring centers of the first microring 111 and of the second 
microring 112 are P Zones, and parts away from the micro 
ring centers are N Zones; or parts near microring centers are 
N Zones, and parts away from the microring centers are P 
Zones. Optionally, the P Zone may further include a P++ 
Zone, and the N Zone may further include an N++ Zone. 
0025 FIG. 2 shows a schematic structural diagram of a 
microring section at a position of a section shown in FIG. 1. 
In FIG. 2, a part near a microring center is a P Zone, and a 
part away from the microring center is an N Zone. The P 
Zone includes a P++ Zone, and the NZone includes an N++ 
Zone. It should be understood that FIG. 2 is merely an 
example, which shall not constitute any limitation on the 
protection scope of the present disclosure. 
0026. It should be understood that the PN junction in this 
embodiment of the present disclosure may be changed by a 
PIN junction, a metal oxide semiconductor (Metal Oxide 
Semiconductor, MOS) junction, or the like, and the change 
shall also fall within the protection scope of the present 
disclosure. 
0027 Optionally, in an embodiment of the present dis 
closure, the first microring 111 and the second microring 112 
are ridge waveguides, and for example, may be ridge 
waveguides shown in FIG. 2. 
0028. A first electric port 121 of the electric tuning 
module 120 is connected to the PZone of the first microring 
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111 and the N Zone of the second microring 112, and a 
second electric port 122 of the electric tuning module 120 is 
connected to the NZone of the first microring 111 and the P 
Zone of the second microring 112. The electric tuning 
module 120 is configured to apply bias voltages with reverse 
directions to the annular PN junction of the first microring 
111 and the annular PN junction of the second microring 
112. 

0029 When the electric tuning module 120 does not 
apply Voltages, a resonant wavelength of the first microring 
111 is the same as that of the second microring 112, and the 
dual-microring resonator 110 is in a resonant state. 
0030. When the bias voltages with reverse directions are 
applied to the annular PN junction of the first microring 111 
of the dual-microring resonator 110 and the annular PN 
junction of the second microring 112 of the dual-microring 
resonator 110, a refractive index of the first microring 111 
and that of the second microring 112 reversely change. 
Therefore, a resonant wavelength of the first microring 111 
is different from that of the second microring 112, and the 
dual-microring resonator 110 is in a detuned State. 
0031 A PN junction shown in FIG. 2 is used as an 
example. When the second electric port 122 outputs a 
positive voltage, and the first electric port 121 outputs a 
negative Voltage, the annular PN junction of the second 
microring 112 is in a forward bias state, the annular PN 
junction of the first microring 111 is in a reverse bias state, 
refractive indexes of the two microrings of the dual-micro 
ring resonator 110 reversely change, and further resonant 
wavelengths are different, thereby achieving the detuned 
State. 

0032. The thermal tuning module 130 is configured to 
adjust an operating temperature of the dual-microring reso 
nator 110. The thermal tuning module 130 adjusts the 
operating temperature of the dual-microring resonator 110. 
so that an entire output spectrum of the dual-microring 
resonator 110 drifts, so as to change a resonant wavelength 
of the dual-microring resonator 110. The thermal tuning 
module 130 may further be configured to maintain the 
operating temperature of the dual-microring resonator 110 to 
resist impact of an ambient temperature change. 
0033) Optionally, the thermal tuning module 130 may 
include a temperature detector, a semiconductor refrigerator, 
and a control chip. The temperature detector is configured to 
detect a temperature of the dual-microring resonator 110. 
The semiconductor refrigerator is configured to change the 
temperature of the dual-microring resonator 110. The con 
trol chip is configured to control an operating status of the 
semiconductor refrigerator according to a detection result of 
the temperature detector, to adjust the operating temperature 
of the dual-microring resonator 110. 
0034. It should be understood that the thermal tuning 
module 130 may include another temperature adjustment 
device. For example, the temperature of the dual-microring 
resonator 110 may be changed by using a thermocouple. 
0035. Optionally, in an embodiment of the present dis 
closure, the electric tuning module 120 is configured to 
apply the bias Voltages with reverse directions to the annular 
PN junction of the first microring 111 and the annular PN 
junction of the second microring 112, so that a refractive 
index of the first microring 111 and that of the second 
microring 112 reversely change, and the dual-microring 
resonator 110 is in a detuned state. 
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0036. The thermal tuning module 130 is configured to 
adjust the operating temperature of the dual-microring reso 
nator 110 to change a resonant wavelength of the dual 
microring resonator 110. 
0037. The electric tuning module 120 is further config 
ured to stop applying the bias Voltages with reverse direc 
tions to the annular PN junction of the first microring 111 
and the annular PN junction of the second microring 112, so 
that the dual-microring resonator 110 is in a resonant state at 
a changed resonant wavelength. 
0038 Specifically, when the electric tuning module 120 
does not apply Voltages, a resonant wavelength of the first 
microring 111 is the same as that of the second microring 
112, and the dual-microring resonator 110 is in a resonant 
state. In this case, an output spectrum of the dual-microring 
resonator 110 is shown in FIG. 3a, and the dual-microring 
resonator 110 resonates at wavelengths of approximately 
1546 nm and 1556 nm. When another wavelength needs to 
be selected, the electric tuning module 120 applies the bias 
voltages with reverse directions to the annular PN junction 
of the first microring 111 and the annular PN junction of the 
second microring 112, the refractive index of the first 
microring 111 and that of the second microring 112 reversely 
change, the resonant wavelengths are different, and the 
dual-microring resonator 110 is in the detuned state. In this 
case, an output spectrum of the dual-microring resonator 110 
is shown in FIG. 3b, and the dual-microring resonator 110 no 
longer resonates at the wavelengths of approximately 1546 
nm and 1556 nm and is in the detuned state. Then, the 
thermal tuning module 130 adjusts the operating tempera 
ture of the dual-microring resonator 110, so that the entire 
output spectrum of the dual-microring resonator 110 drifts, 
So as to change the resonant wavelength of the dual 
microring resonator 110. That is, the operating temperature 
of the dual-microring resonator 110 is adjusted to reach a 
condition for the dual-microring resonator 110 to resonate at 
an expected new resonant wavelength. As shown in FIG. 3c, 
an entire output spectrum of the dual-microring resonator 
110 drifts, and expected new resonant wavelengths are 
approximately 1543 nm, 1551 nm, and 1559 mm. Then, the 
electric tuning module 120 no longer applies Voltages, that 
is, the electric tuning module 120 stops applying the bias 
voltages with reverse directions to the annular PN junction 
of the first microring 111 and the annular PN junction of the 
second microring 112. In this case, the dual-microring 
resonator 110 is in the resonant state at a changed resonant 
wavelength (that is, the expected new resonant wavelength). 
As shown in FIG. 3d, after the electric tuning module 120 
stops applying the Voltages, the dual-microring resonator 
110 resonates at wavelengths of approximately 1543 nm, 
1551 nm, and 1559 mm. In this way, hitless wavelength 
selection may be implemented by means of State changes of 
the dual-microring resonator from resonant to detuned and 
then to resonant. 

0039. It should be understood that the first microring 111 
and the second microring 112 in this embodiment of the 
present disclosure may be simultaneously replaced by struc 
tures with an even number of serial microrings. For 
example, the first microring 111 is replaced by two micro 
rings, and the second microring 112 is replaced by four 
microrings. The replacements shall also fall within the 
protection scope of the present disclosure. 
0040. In this embodiment of the present disclosure, an 
annular PN junction is used to implement waveguide refrac 
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tive index modulation of a microring. In this way, when a 
carrier in a waveguide core area is extracted by using bias 
Voltages with reverse directions to change a waveguide 
refractive index, no conductive current is generated. There 
fore, no heat is generated to damage a hitless characteristic 
of an entire device. In other words, a reverse modulation 
manner of the PN junction enables the hitless characteristic 
to be maintained for a long time. In addition, a larger 
wavelength adjustable range can be obtained by changing a 
resonant wavelength by means of thermal tuning. Therefore, 
the wavelength selective switch in this embodiment of the 
present disclosure has relatively good performance in 
aspects of both a wavelength adjustable range and tuning 
time. 
0041. The wavelength selective switch in this embodi 
ment of the present disclosure uses a silicon-based dual 
microring resonator, may be compatible with a silicon 
CMOS craft, and has a small Volume and a quick speed; and 
an electric tuning module and a thermal tuning module 
collaboratively perform electric tuning and thermal tuning 
on the dual-microring resonator, which can implement hit 
less wavelength selection and a large wavelength adjustable 
range. Therefore, the wavelength selective switch in this 
embodiment of the present disclosure is suitable for a 
high-density integrated optical interconnection. 
0042. The foregoing describes in detail the wavelength 
selective switch in the embodiments of the present disclo 
Sure, and the following describes a method for selecting a 
wavelength by the wavelength selective switch in the 
embodiments of the present disclosure. 
0.043 FIG. 4 shows a schematic flowchart of a method 
400 for selecting a wavelength by a wavelength selective 
Switch according to an embodiment of the present disclo 
sure. The wavelength selective switch is the wavelength 
selective switch 100 in the embodiments of the present 
disclosure. As shown in FIG. 4, the method 400 includes the 
following steps: 
0044 S410. An electric tuning module applies bias volt 
ages with reverse directions to an annular PN junction of a 
first microring and an annular PN junction of a second 
microring, so that a refractive index of the first microring 
and that of the second microring reversely change, so that a 
dual-microring resonator is in a detuned State. 
0045 S420. A thermal tuning module adjusts an operat 
ing temperature of the dual-microring resonator to change a 
resonant wavelength of the dual-microring resonator. 
0046 S430. The electric tuning module stops applying 
the bias voltages with reverse directions to the annular PN 
junction of the first microring and the annular PN junction 
of the second microring, so that the dual-microring resonator 
is in a resonant state at a changed resonant wavelength. 
0047. In this embodiment of the present disclosure, 
optionally, if the thermal tuning module includes a tempera 
ture detector, a semiconductor refrigerator, and a control 
chip, the adjusting, by the thermal tuning module, an oper 
ating temperature of the dual-microring resonator includes 
controlling, by the control chip, an operating status of the 
semiconductor refrigerator according to a detection result of 
the temperature detector, to adjust the operating temperature 
of the dual-microring resonator. 
0048 Procedures according to the wavelength selection 
method 400 of this embodiment of the present disclosure 
may be executed and implemented respectively by corre 
sponding components in the wavelength selective Switch 
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100 according to the embodiment of the present disclosure. 
For brevity, details are not described herein. 
0049 According to the wavelength selection method in 
this embodiment of the present disclosure, an electric tuning 
module and a thermal tuning module collaboratively per 
form electric tuning and thermal tuning on a silicon-based 
dual-microring resonator, which can implement hitless 
wavelength selection. 
0050. It should be understood that sequence numbers of 
the foregoing processes do not mean execution sequences in 
various embodiments of the present disclosure. The execu 
tion sequences of the processes should be determined 
according to functions and internal logic of the processes, 
and should not be construed as any limitation on the imple 
mentation processes of the embodiments of the present 
disclosure. 

0051 A person of ordinary skill in the art may be aware 
that, in combination with the examples described in the 
embodiments disclosed in this specification, units and algo 
rithm steps may be implemented by electronic hardware, 
computer software, or a combination thereof. To clearly 
describe the interchangeability between the hardware and 
the Software, the foregoing has generally described compo 
sitions and steps of each example according to functions. 
Whether the functions are performed by hardware or soft 
ware depends on particular applications and design con 
straint conditions of the technical solutions. A person skilled 
in the art may use different methods to implement the 
described functions for each particular application, but it 
should not be considered that the implementation goes 
beyond the scope of the present disclosure. 
0052. It may be clearly understood by a person skilled in 
the art that, for the purpose of convenient and brief descrip 
tion, for a corresponding process in the foregoing method 
embodiment, reference may be made to a detailed working 
process of the foregoing apparatus, and details are not 
described herein again. 
0053. In the several embodiments provided in the present 
application, it should be understood that the disclosed sys 
tem, apparatus, and method may be implemented in other 
manners. For example, the described apparatus embodiment 
is merely exemplary. For example, the unit division is 
merely logical function division and may be other division 
in actual implementation. For example, a plurality of units or 
components may be combined or integrated into another 
system, or some features may be ignored or not performed. 
In addition, the displayed or discussed mutual couplings or 
direct couplings or communication connections may be 
implemented by using some interfaces. The indirect cou 
plings or communication connections between the appara 
tuses or units may be implemented in electronic, mechani 
cal, or other forms. 
0054 The units described as separate parts may or may 
not be physically separate, and parts displayed as units may 
or may not be physical units, may be located in one position, 
or may be distributed on a plurality of network units. Some 
or all of the units may be selected according to actual needs 
to achieve the objectives of the solutions of the embodi 
ments of the present disclosure. 
0055. In addition, functional units in the embodiments of 
the present disclosure may be integrated into one processing 
unit, or each of the units may exist alone physically, or two 
or more units are integrated into one unit. The integrated unit 
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may be implemented in a form of hardware, or may be 
implemented in a form of a software functional unit. 
0056. When the integrated unit is implemented in the 
form of a software functional unit and sold or used as an 
independent product, the integrated unit may be stored in a 
computer-readable storage medium. Based on Such an 
understanding, the technical Solutions of the present disclo 
Sure essentially, or the part contributing to the prior art, or all 
or some of the technical Solutions may be implemented in 
the form of a software product. The computer software 
product is stored in a storage medium and includes several 
instructions for instructing a computer device (which may be 
a personal computer, a server, or a network device) to 
perform all or some of the steps of the methods described in 
the embodiments of the present disclosure. The foregoing 
storage medium includes: any medium that can store pro 
gram code, such as a USB flash drive, a removable hard disk, 
a read-only memory (ROM, Read-Only Memory), a random 
access memory (RAM, Random Access Memory), a mag 
netic disk, or an optical disc. 
0057 The foregoing descriptions are merely specific 
embodiments of the present disclosure, but are not intended 
to limit the protection scope of the present disclosure. 
0058 Any modification or replacement readily figured 
out by a person skilled in the art within the technical scope 
disclosed in the present disclosure shall fall within the 
protection scope of the present disclosure. Therefore, the 
protection scope of the present disclosure shall be subject to 
the protection scope of the claims. 
What is claimed is: 
1. A wavelength selective Switch, comprising: 
a dual-microring resonator, comprising a first microring 

and a second microring, wherein the first microring and 
the second microring respectively comprise one annu 
lar PN junction; 

an electric tuning module, wherein a first electric port of 
the electric tuning module is connected to a P Zone of 
the first microring and an NZone of the second micro 
ring, a second electric port of the electric tuning module 
is connected to an N Zone of the first microring and a 
PZone of the second microring, and the electric tuning 
module is configured to apply bias Voltages with 
reverse directions respectively to the annular PN junc 
tion of the first microring and the annular PN junction 
of the second microring; and 

a thermal tuning module, configured to adjust an operat 
ing temperature of the dual-microring resonator. 

2. The wavelength selective Switch according to claim 1, 
wherein the electric tuning module is configured to apply the 
bias voltages with reverse directions respectively to the 
annular PN junction of the first microring and the annular 
PN junction of the second microring, so that a refractive 
index of the first microring and that of the second microring 
reversely change, so that the dual-microring resonator is in 
a detuned State; 

the thermal tuning module is configured to adjust the 
operating temperature of the dual-microring resonator 
to change a resonant wavelength of the dual-microring 
resonator, and 

the electric tuning module is further configured to stop 
applying the bias Voltages with reverse directions to the 
annular PN junction of the first microring and the 
annular PN junction of the second microring, so that the 
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dual-microring resonator is in a resonant state at a 
changed resonant wavelength. 

3. The wavelength selective switch according to claim 1, 
wherein the first microring and the second microring are 
ridge waveguides. 

4. The wavelength selective Switch according to claim 1, 
wherein the thermal tuning module comprises: 

a temperature detector, configured to detect a temperature 
of the dual-microring resonator; 

a semiconductor refrigerator, configured to change the 
temperature of the dual-microring resonator; and 

a control chip, configured to control an operating status of 
the semiconductor refrigerator according to a detection 
result of the temperature detector, to adjust the operat 
ing temperature of the dual-microring resonator. 

5. The wavelength selective switch according to claim 1, 
wherein parts near microring centers of the first microring 
and of the second microring are P Zones, and parts away 
from the microring centers are N Zones. 

6. The wavelength selective Switch according to claim 1, 
wherein parts near microring centers of the first microring 
and of the second microring are N Zones, and parts away 
from the microring centers are P Zones. 

7. The wavelength selective switch according to claim 1, 
wherein the P Zone of the first microring and the PZone of 
the second microring respectively comprise a P++ Zone. 

8. The wavelength selective switch according to claim 1, 
wherein the NZone of the first microring and the NZone of 
the second microring respectively comprise a N++ Zone. 

9. A method for selecting a wavelength by a wavelength 
selective switch, wherein the wavelength selective switch 
comprises a dual-microring resonator, an electric tuning 
module, and a thermal tuning module, wherein the dual 
microring resonator comprises a first microring and a second 
microring, the first microring and the second microring 
respectively comprise one annular PN junction, a first elec 
tric port of the electric tuning module is connected to a P 
Zone of the first microring and an N Zone of the second 
microring, and a second electric port of the electric tuning 
module is connected to an NZone of the first microring and 
a P Zone of the second microring; and 

the method comprises: 
applying, by the electric tuning module, bias Voltages 

with reverse directions respectively to the annular PN 
junction of the first microring and the annular PN 
junction of the second microring, so that a refractive 
index of the first microring and that of the second 
microring reversely change, so that the dual-microring 
resonator is in a detuned State; 

adjusting, by the thermal tuning module, an operating 
temperature of the dual-microring resonator to change 
a resonant wavelength of the dual-microring resonator; 
and 

stopping, by the electric tuning module, applying the bias 
voltages with reverse directions to the annular PN 
junction of the first microring and the annular PN 
junction of the second microring, so that the dual 
microring resonator is in a resonant state at a changed 
resonant wavelength. 

10. The method according to claim 7, wherein the first 
microring and the second microring are ridge waveguides. 

11. The method according to claim 7, wherein the thermal 
tuning module comprises a temperature detector, a semicon 
ductor refrigerator, and a control chip; and 
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the adjusting, by the thermal tuning module, an operating 
temperature of the dual-microring resonator comprises: 

controlling, by the control chip, an operating status of the 
semiconductor refrigerator according to a detection 
result of the temperature detector, to adjust the operat 
ing temperature of the dual-microring resonator. 

12. The method according to claim 7, wherein parts near 
microring centers of the first microring and of the second 
microring are P Zones, and parts away from the microring 
centers are N Zones. 

13. The method according to claim 7, wherein parts near 
microring centers of the first microring and of the second 
microring are N Zones, and parts away from the microring 
centers are P Zones. 

14. The method according to claim 7, wherein the PZone 
of the first microring and the PZone of the second microring 
respectively comprise a P++ Zone. 

15. The method according to claim 7, wherein the NZone 
of the first microring and the NZone of the second microring 
respectively comprise a N++ Zone. 

16. A method, comprising: 
applying, by an electric tuning module, bias Voltages with 

reverse directions respectively to an annular PN junc 
tion of a first microring and an annular PN junction of 
a second microring, so that a refractive index of the first 
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microring and that of the second microring reversely 
change, so a the dual-microring resonator is in a 
detuned State; 

adjusting, by a thermal tuning module, an operating 
temperature of the dual-microring resonator to change 
a resonant wavelength of the dual-microring resonator; 
and 

stopping, by the electric tuning module, applying the bias 
voltages with reverse directions to the annular PN 
junction of the first microring and the annular PN 
junction of the second microring, so that the dual 
microring resonator is in a resonant state at a changed 
resonant wavelength. 

17. The method according to claim 16, wherein the first 
microring and the second microring are ridge waveguides. 

18. The method according to claim 16, wherein parts near 
microring centers of the first microring and of the second 
microring are P Zones, and parts away from the microring 
centers are N Zones. 

19. The method according to claim 16, wherein parts near 
microring centers of the first microring and of the second 
microring are N Zones, and parts away from the microring 
centers are P Zones. 


