
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
95

5 
03

7
A

1
*EP003955037A1*

(11) EP 3 955 037 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
16.02.2022 Bulletin 2022/07

(21) Application number: 19927484.6

(22) Date of filing: 31.12.2019

(51) International Patent Classification (IPC):
G02B 6/35 (2006.01) G02B 6/293 (2006.01)

G02B 6/27 (2006.01)

(52) Cooperative Patent Classification (CPC): 
G02B 6/27; G02B 6/293; G02B 6/35 

(86) International application number: 
PCT/CN2019/130590

(87) International publication number: 
WO 2020/220718 (05.11.2020 Gazette 2020/45)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 30.04.2019 CN 201910370986

(71) Applicant: Huawei Technologies Co., Ltd.
Shenzhen, Guangdong 518129 (CN)

(72) Inventors:  
• JIA, Wei

Shenzhen, Guangdong 518129 (CN)
• ZOU, Bing

Shenzhen, Guangdong 518129 (CN)

(74) Representative: Gill Jennings & Every LLP
The Broadgate Tower 
20 Primrose Street
London EC2A 2ES (GB)

(54) OPTICAL COMMUNICATION DEVICE, AND WAVELENGTH SELECTION METHOD

(57) This application discloses an optical communi-
cations apparatus. The optical communications appara-
tus may be a reconfigurable optical add/drop multiplexer.
An optical deflection component (211) may perform angle
deflection on a plurality of first sub-wavelength light
beams to obtain a plurality of second sub-wavelength
light beams, where the plurality of first sub-wavelength
light beams are decomposed from a first light beam that
is incident from a first input component (201) and that is
dispersed by a first wavelength dispersion component
(202), and propagate the plurality of second sub-wave-
length light beams to a second optical switch array (205).
A third wavelength dispersion component (206) com-
bines the plurality of second sub-wavelength light beams
into a second light beam. A first output component (207)
outputs the second light beam from a dimension. The
optical deflection component (211) may further perform
angle deflection on the plurality of first sub-wavelength
light beams to obtain a plurality of third sub-wavelength
light beams. A second wavelength dispersion component
(208) combines the plurality of third sub-wavelength light
beams into a third light beam, and makes the third light
beam incident to a third optical switch array (209). A sec-
ond output component (207) outputs the third light beam
to drop a signal, where a light beam propagation direction

of the second sub-wavelength light beam is different from
that of the third sub-wavelength light beam. This can re-
duce insertion losses caused by one optical switch array
for a to-be-dropped signal.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201910370986.4, filed with the China
National Intellectual Property Administration on April 30,
2019 and entitled "OPTICAL COMMUNICATIONS AP-
PARATUS AND WAVELENGTH SELECTION METH-
OD", which is incorporated herein by reference in its en-
tirety.

TECHNICAL FIELD

[0002] This application relates to the communications
field, and in particular, to an optical communications ap-
paratus and a wavelength selection method.

BACKGROUND

[0003] With rapid growth of video and cloud services,
an operator pays special attention to flexibility of con-
struction of an optical network, and reduction of construc-
tion and operating and maintenance costs of the optical
network. A network node requires more dimensions (or
transmission paths) of a cross-connection. The operator
may use a reconfigurable optical add/drop multiplexer
(reconfigurable optical add/drop multiplexer, ROADM) to
remotely and automatically switch the dimensions to re-
place an original manual site visit manner to change an
optical fiber connection, so as to meet a requirement for
a dynamic network connection.
[0004] With rapid development of an ROADM technol-
ogy, an ROADM (CDC ROADM for short) with colorless
(wavelength-independent), directionless (directionless),
and contentionless (no wavelength conflict) features is a
development direction of a future ROADM architecture.
"Colorless" means that any port can be used for output-
ting any wavelength, "directionless" means that any
wavelength can be groomed to any direction, and "con-
tentionless" means that there is no wavelength conflict
when a same wavelength needs to be locally added and
dropped simultaneously in a plurality of directions.
[0005] In a conventional technology, as shown in FIG.
1, an ROADM may include a line-side 1 x K WSS and a
client-side N x M add/drop wavelength selective switch
(add/drop wavelength selective switch, ADWSS). For the
client-side N x M ADWSS, the line-side 1 x K wavelength
selective switch (wavelength selective switch, WSS) is
used to introduce input signals from N dimensions over
a transmission link to an input port of the N x M ADWSS
by using an optical switch array, so that signal light beams
from various dimensions are incident onto a first optical
switch array of the N x M ADWSS. Then, two optical
switch arrays of the N x M ADWSS complete signal
switching, and propagate a switched signal to an output
port. The 1 x K WSS includes one optical switch array,
and the N x M ADWSS includes two optical switch arrays.
A to-be-dropped signal passes through three optical
switch arrays in total. Similarly, a to-be-added signal also

needs to pass through three optical switch arrays to
switch a locally added service to each dimension. Be-
cause the to-be-dropped signal and the to-be-added sig-
nal each need to pass through the three optical switch
arrays, relatively large insertion losses and relatively
large filtering are caused for the signals.

SUMMARY

[0006] This application provides an optical communi-
cations apparatus and a wavelength selection method.
An optical path from an input port from a dimension to
output from a dimension needs to pass through only two
optical switch arrays, and an optical path from the input
port from a dimension to output to drop a signal also
needs to pass through only two optical switch arrays. In
this way, insertion losses caused by one optical switch
array are reduced for a to-be-dropped signal.
[0007] According to a first aspect, this application pro-
vides an optical communications apparatus, including a
first input component, a first wavelength dispersion com-
ponent, a second wavelength dispersion component, a
third wavelength dispersion component, an optical de-
flection component, a second optical switch array, a third
optical switch array, a first output component, and a sec-
ond output component.
[0008] The first wavelength dispersion component is
configured to decompose a first light beam incident from
the first input component into a plurality of first sub-wave-
length light beams, and propagate the plurality of first
sub-wavelength light beams to the optical deflection com-
ponent. The first wavelength dispersion component may
decompose the first light beam incident from the first input
component into the plurality of first sub-wavelength light
beams, so that the plurality of first sub-wavelength light
beams are dispersed on a wavelength plane, and the
plurality of dispersed first sub-wavelength light beams
are propagated to the optical deflection component
through a redirection component, where wavelengths of
the first sub-wavelength light beams are different from
each other. The optical deflection component is config-
ured to perform angle deflection on the plurality of first
sub-wavelength light beams to obtain a plurality of sec-
ond sub-wavelength light beams, and propagate the plu-
rality of second sub-wavelength light beams to the sec-
ond optical switch array. The optical deflection compo-
nent is further configured to perform angle deflection on
the plurality of first sub-wavelength light beams to obtain
a plurality of third sub-wavelength light beams, and prop-
agate the plurality of third sub-wavelength light beams
to the second wavelength dispersion component. A light
beam propagation direction of the second sub-wave-
length light beam is different from that of the third sub-
wavelength light beam.
[0009] The second optical switch array is configured
to propagate the plurality of second sub-wavelength light
beams to the third wavelength dispersion component.
[0010] The third wavelength dispersion component is
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configured to combine the plurality of second sub-wave-
length light beams into a second light beam, and propa-
gate the second light beam to the first output component.
The first output component is configured to output the
second light beam from a dimension. The second wave-
length dispersion component is configured to combine
the plurality of third sub-wavelength light beams into a
third light beam, and propagate the third light beam to
the third optical switch array. The third optical switch array
is configured to propagate the third light beam to the sec-
ond output component. The second output component
is configured to output the third light beam to drop a sig-
nal.
[0011] In this embodiment of this application, the opti-
cal deflection component deflects the plurality of first sub-
wavelength light beams in different light beam propaga-
tion directions for different output port types, so that the
light beam output to drop a signal can bypass an optical
path for output from a dimension, and be output from an
output port to drop a signal. Correspondingly, the light
beam output from a dimension can bypass an optical
path for output to drop a signal, and be output from an
output port from a dimension. An optical path of the first
light beam from an input port from a dimension to the
output from a dimension needs to pass through only two
optical switch arrays (the optical switch array and the
second optical switch array that are included in the optical
deflection component). An optical path of the first light
beam from the input port from a dimension to the output
to drop a signal also needs to pass through only two
optical switch arrays (the optical switch array and the
third optical switch array that are included in the optical
deflection component). In this way, insertion losses
caused by one optical switch array are reduced for a to-
be-dropped signal, and filtering of the optical switch array
is reduced for the to-be-dropped signal. This reduces sig-
nal filtering penalty.
[0012] In an optional design of the first aspect, the op-
tical deflection component includes a first optical switch
array and the redirection component, where
the first optical switch array is configured to perform angle
deflection on the plurality of first sub-wavelength light
beams to obtain the plurality of second sub-wavelength
light beams, and propagate the plurality of second sub-
wavelength light beams to the second optical switch array
through the redirection component; and the first optical
switch array is further configured to perform angle de-
flection on the plurality of first sub-wavelength light
beams to obtain the plurality of third sub-wavelength light
beams, and propagate the plurality of third sub-wave-
length light beams to the second wavelength dispersion
component through the redirection component.
[0013] In an optional design of the first aspect, the first
wavelength dispersion component is configured to de-
compose, on a first plane, the first light beam incident
from the first input component into the plurality of first
sub-wavelength light beams.
[0014] In an optional design of the first aspect, the first

optical switch array is configured to perform angle de-
flection on the plurality of first sub-wavelength light
beams on at least one of the first plane and a second
plane to obtain the plurality of second sub-wavelength
light beams, and propagate the plurality of second sub-
wavelength light beams to the second optical switch array
through the redirection component; or the first optical
switch array is configured to perform angle deflection on
the plurality of first sub-wavelength light beams on at least
one of the first plane and the second plane to obtain the
plurality of third sub-wavelength light beams, and prop-
agate the plurality of third sub-wavelength light beams
to the second wavelength dispersion component through
the redirection component; and the first plane and the
second plane are orthogonal to each other.
[0015] In an optional design of the first aspect, the re-
direction component includes a first lens, a second lens,
and a third lens, where
the second lens is located on a back focal plane of the
first lens, the second lens is located on a front focal plane
of the third lens, the second optical switch array is located
on a back focal plane of the second lens, the first optical
switch array is located on a front focal plane of the second
lens, and the first lens, the second lens, and the third
lens are configured to propagate the plurality of second
sub-wavelength light beams to the second optical switch
array.
[0016] In an optional design of the first aspect, the sec-
ond wavelength dispersion component is located on the
back focal plane of the first lens, and the first lens is further
configured to propagate the plurality of third sub-wave-
length light beams to the second wavelength dispersion
component.
[0017] In an optional design of the first aspect, the sec-
ond wavelength dispersion component is located on the
back focal plane of the second lens, and the second lens
is configured to propagate the plurality of third sub-wave-
length light beams to the second wavelength dispersion
component.
[0018] In an optional design of the first aspect, the re-
direction component further includes a fourth lens and a
fifth lens, where
the first wavelength dispersion component is located on
a back focal plane of the fourth lens, the first wavelength
dispersion component is located on a front focal plane
of the fifth lens, and the fifth lens is configured to propa-
gate the plurality of first sub-wavelength light beams in-
cident from the first wavelength dispersion component
to the first optical switch array.
[0019] In an optional design of the first aspect, the op-
tical communications apparatus further includes a sec-
ond input component, a fourth optical switch array, and
a fourth wavelength dispersion component, where

the second input component is configured to input a
fourth light beam, and make the fourth light beam
incident to the fourth optical switch array;
the fourth optical switch array is configured to per-
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form angle deflection on the fourth light beam to ob-
tain a fifth light beam, and propagate the fifth light
beam to the fourth wavelength dispersion compo-
nent;
the fourth wavelength dispersion component is con-
figured to decompose the fifth light beam into a plu-
rality of fourth sub-wavelength light beams, and
propagate the plurality of fourth sub-wavelength light
beams to the second optical switch array;
the second optical switch array is further configured
to perform angle deflection on the plurality of fourth
sub-wavelength light beams to obtain a plurality of
fifth sub-wavelength light beams, and propagate the
plurality of fifth sub-wavelength light beams to the
third wavelength dispersion component;
the third wavelength dispersion component is con-
figured to combine the plurality of fifth sub-wave-
length light beams into a sixth light beam, and prop-
agate the sixth light beam to the first output compo-
nent; and
the first output component is configured to output the
sixth light beam from a dimension

[0020] In an optional design of the first aspect, the
fourth wavelength dispersion component is configured
to decompose, on the first plane, the fifth light beam into
the plurality of fourth sub-wavelength light beams.
[0021] In an optional design of the first aspect, the
fourth optical switch array is configured to perform angle
deflection on the fourth light beam on at least one of the
first plane and the second plane to obtain the fifth light
beam; the second optical switch array is further config-
ured to perform angle deflection on the plurality of fourth
sub-wavelength light beams on at least one of the first
plane and the second plane to obtain the plurality of fifth
sub-wavelength light beams; and the first plane and the
second plane are orthogonal to each other.
[0022] In an optional design of the first aspect, the re-
direction component includes the first lens, the second
lens, and the third lens, where
the second lens is located on the back focal plane of the
first lens, the second lens is located on the front focal
plane of the third lens, the fourth wavelength dispersion
component is located on the front focal plane of the third
lens, the second optical switch array is located on the
back focal plane of the third lens, and the third lens is
configured to propagate the plurality of fourth sub-wave-
length light beams to the second optical switch array.
[0023] In an optional design of the first aspect, the re-
direction component includes the first lens, the second
lens, and the third lens, where
the second lens is located on the back focal plane of the
first lens, the second lens is located on the front focal
plane of the third lens, the fourth wavelength dispersion
component is located on the front focal plane of the sec-
ond lens, the second optical switch array is located on
the back focal plane of the second lens, and the second
lens is configured to propagate the plurality of fourth sub-

wavelength light beams to the second optical switch ar-
ray.
[0024] In an optional design of the first aspect, the op-
tical deflection component includes a first optical switch
array, a redirection component, a first polarization control
element, and a polarization beam splitting element,
where

the first optical switch array is configured to perform
angle deflection on the plurality of first sub-wave-
length light beams, and propagate the plurality of
first sub-wavelength light beams to the first polariza-
tion control element through the redirection compo-
nent;
the first polarization control element is configured to
change a polarization state of the plurality of incident
first sub-wavelength light beams, and output the plu-
rality of second sub-wavelength light beams or the
plurality of third sub-wavelength light beams to the
polarization beam splitting element, where a polari-
zation state of the plurality of second sub-wavelength
light beams and a polarization state of the plurality
of third sub-wavelength light beams are orthogonal
to each other; and
if the polarization beam splitting element receives
the plurality of second sub-wavelength light beams
incident from the first polarization control element,
the polarization beam splitting element is configured
to control the light beam propagation direction of the
plurality of second sub-wavelength light beams, so
that the plurality of second sub-wavelength light
beams are incident to the second optical switch ar-
ray; and if the polarization beam splitting element
receives the plurality of third sub-wavelength light
beams incident from the first polarization control el-
ement, the polarization beam splitting element is
configured to control the light beam propagation di-
rection of the plurality of third sub-wavelength light
beams, so that the plurality of third sub-wavelength
light beams are incident to the second wavelength
dispersion component, where the light beam propa-
gation direction of the second sub-wavelength light
beam is different from that of the third sub-wave-
length light beam.

[0025] In an optional design of the first aspect, the op-
tical communications apparatus further includes a sec-
ond input component, a fourth optical switch array, a
fourth wavelength dispersion component, and a second
polarization control element, where

the second input component is configured to input a
fourth light beam, and make the fourth light beam
incident to the fourth optical switch array;
the fourth optical switch array is configured to per-
form angle deflection on the fourth light beam to ob-
tain a fifth light beam, and propagate the fifth light
beam to the fourth wavelength dispersion compo-
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nent;
the fourth wavelength dispersion component is con-
figured to decompose the fifth light beam into a plu-
rality of fourth sub-wavelength light beams, and
propagate the plurality of fourth sub-wavelength light
beams to the second polarization control element;
and
the second polarization control element is configured
to change a polarization state of the plurality of inci-
dent fourth sub-wavelength light beams, and output
the plurality of fourth sub-wavelength light beams to
the polarization beam splitting element, so that the
polarization beam splitting element propagates the
plurality of fourth sub-wavelength light beams to the
second optical switch array.

[0026] In an optional design of the first aspect, the op-
tical communications apparatus further includes a fifth
wavelength dispersion component and a sixth wave-
length dispersion component, where

the first optical switch array is configured to perform
angle deflection on the plurality of first sub-wave-
length light beams and propagate the plurality of first
sub-wavelength light beams to the fifth wavelength
dispersion component;
the fifth wavelength dispersion component is config-
ured to combine the plurality of first sub-wavelength
light beam incident from the first optical switch array,
and propagate the combined light beam to the first
polarization control element through the redirection
component; and
the sixth wavelength dispersion component is con-
figured to decompose a light beam incident from the
polarization beam splitting element into the plurality
of second sub-wavelength light beams, and propa-
gate the plurality of second sub-wavelength light
beams to the second optical switch array.

[0027] According to a second aspect, this application
provides a wavelength selection method. The method
includes:
[0028] A first input component inputs a first light beam
and propagates the first light beam to a first wavelength
dispersion component.
[0029] The first wavelength dispersion component de-
composes the first light beam incident from the first input
component into a plurality of first sub-wavelength light
beams, and propagates the plurality of first sub-wave-
length light beams to an optical deflection component.
[0030] The optical deflection component performs an-
gle deflection on the plurality of first sub-wavelength light
beams to obtain a plurality of second sub-wavelength
light beams, and propagates the plurality of second sub-
wavelength light beams to a second optical switch array;
and the optical deflection component further performs
angle deflection on the plurality of first sub-wavelength
light beams to obtain a plurality of third sub-wavelength

light beams, and propagates the plurality of third sub-
wavelength light beams to a second wavelength disper-
sion component, where a light beam propagation direc-
tion of the second sub-wavelength light beam is different
from that of the third sub-wavelength light beam.
[0031] The second optical switch array propagates the
plurality of second sub-wavelength light beams to a third
wavelength dispersion component.
[0032] The third wavelength dispersion component
combines the plurality of second sub-wavelength light
beams into a second light beam, and propagates the sec-
ond light beam to a first output component.
[0033] The first output component outputs the second
light beam from a dimension.
[0034] The second wavelength dispersion component
combines the plurality of third sub-wavelength light
beams into a third light beam, and propagates the third
light beam to a third optical switch array.
[0035] The third optical switch array propagates the
third light beam to a second output component.
[0036] The second output component outputs the third
light beam to drop a signal.
[0037] In an optional design of the second aspect, the
optical deflection component includes a first optical
switch array and a redirection component.
[0038] That the optical deflection component performs
angle deflection on the plurality of first sub-wavelength
light beams to obtain a plurality of second sub-wave-
length light beams, and propagates the plurality of sec-
ond sub-wavelength light beams to a second optical
switch array; and the optical deflection component further
performs angle deflection on the plurality of first sub-
wavelength light beams to obtain a plurality of third sub-
wavelength light beams, and propagates the plurality of
third sub-wavelength light beams to a second wavelength
dispersion component, where a light beam propagation
direction of the second sub-wavelength light beam is dif-
ferent from that of the third sub-wavelength light beam
includes:
[0039] The first optical switch array performs angle de-
flection on the plurality of first sub-wavelength light
beams to obtain the plurality of second sub-wavelength
light beams, and propagates the plurality of second sub-
wavelength light beams to the second optical switch array
through the redirection component; and the first optical
switch array further performs angle deflection on the plu-
rality of first sub-wavelength light beams to obtain the
plurality of third sub-wavelength light beams, and prop-
agates the plurality of third sub-wavelength light beams
to the second wavelength dispersion component through
the redirection component.
[0040] In an optional design of the second aspect, that
the first wavelength dispersion component decomposes
the first light beam incident from the first input component
into a plurality of first sub-wavelength light beams in-
cludes:
[0041] The first wavelength dispersion component de-
composes, on a first plane, the first light beam incident
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from the first input component into the plurality of first
sub-wavelength light beams.
[0042] In an optional design of the second aspect, that
the first optical switch array performs angle deflection on
the plurality of first sub-wavelength light beams to obtain
the plurality of second sub-wavelength light beams, and
propagates the plurality of second sub-wavelength light
beams to the second optical switch array through the
redirection component; and the first optical switch array
further performs angle deflection on the plurality of first
sub-wavelength light beams to obtain the plurality of third
sub-wavelength light beams, and propagates the plural-
ity of third sub-wavelength light beams to the second
wavelength dispersion component through the redirec-
tion component includes:
[0043] The first optical switch array performs angle de-
flection on the plurality of first sub-wavelength light
beams on at least one of the first plane and a second
plane to obtain the plurality of second sub-wavelength
light beams, and propagates the plurality of second sub-
wavelength light beams to the second optical switch array
through the redirection component; the first optical switch
array further performs angle deflection on the plurality of
first sub-wavelength light beams on at least one of the
first plane and the second plane to obtain the plurality of
third sub-wavelength light beams, and propagates the
plurality of third sub-wavelength light beams to the sec-
ond wavelength dispersion component through the redi-
rection component; and the first plane and the second
plane are orthogonal to each other.
[0044] In an optional design of the second aspect, the
redirection component includes a first lens, a second
lens, and a third lens, where

the second lens is located on a back focal plane of
the first lens, the second lens is located on a front
focal plane of the third lens, the second optical switch
array is located on a back focal plane of the second
lens, and the first optical switch array is located on
a front focal plane of the second lens; and
that the first optical switch array propagates the plu-
rality of second sub-wavelength light beams to the
second optical switch array through the redirection
component includes:
propagating the plurality of second sub-wavelength
light beams to the second optical switch array
through the first lens, the second lens, and the third
lens.

[0045] In an optional design of the second aspect, the
second wavelength dispersion component is located on
the back focal plane of the first lens; and
that the first optical switch array propagates the plurality
of third sub-wavelength light beams to the second wave-
length dispersion component through the redirection
component includes:
propagating the plurality of third sub-wavelength light
beams to the second wavelength dispersion component

through the first lens.
[0046] In an optional design of the second aspect, the
second wavelength dispersion component is located on
the back focal plane of the second lens; and

that the first optical switch array propagates the plu-
rality of third sub-wavelength light beams to the sec-
ond wavelength dispersion component through the
redirection component includes:
propagating the plurality of third sub-wavelength
light beams to the second wavelength dispersion
component through the second lens.

[0047] In an optional design of the second aspect, the
method further includes:
[0048] A second input component inputs a fourth light
beam, and makes the fourth light beam incident to a
fourth optical switch array.
[0049] The fourth optical switch array performs angle
deflection on the fourth light beam to obtain a fifth light
beam, and propagates the fifth light beam to a fourth
wavelength dispersion component.
[0050] The fourth wavelength dispersion component
decomposes the fifth light beam into a plurality of fourth
sub-wavelength light beams, and propagates the plural-
ity of fourth sub-wavelength light beams to the second
optical switch array through the redirection component.
[0051] The second optical switch array further per-
forms angle deflection on the plurality of fourth sub-wave-
length light beams to obtain a plurality of fifth sub-wave-
length light beams, and propagates the plurality of fifth
sub-wavelength light beams to the third wavelength dis-
persion component.
[0052] In an optional design of the second aspect, that
the fourth wavelength dispersion component decompos-
es the fifth light beam into a plurality of fourth sub-wave-
length light beams includes:
[0053] The fourth wavelength dispersion component
decomposes, on the first plane, the fifth light beam into
the plurality of fourth sub-wavelength light beams.
[0054] In an optional design of the second aspect, that
the fourth optical switch array performs angle deflection
on the fourth light beam to obtain a fifth light beam in-
cludes:
[0055] The fourth optical switch array performs angle
deflection on the fourth light beam on at least one of the
first plane and the second plane to obtain the fifth light
beam.
[0056] That the second optical switch array further per-
forms angle deflection on the plurality of fourth sub-wave-
length light beams to obtain a plurality of fifth sub-wave-
length light beams includes:
[0057] The second optical switch array performs angle
deflection on the plurality of fourth sub-wavelength light
beams on at least one of the first plane and the second
plane to obtain the plurality of fifth sub-wavelength light
beams, where the first plane and the second plane are
orthogonal to each other.

9 10 
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[0058] In an optional design of the second aspect, the
redirection component includes the first lens, the second
lens, and the third lens, where

the second lens is located on the back focal plane
of the first lens, the second lens is located on the
front focal plane of the third lens, the fourth wave-
length dispersion component is located on the front
focal plane of the third lens, and the second optical
switch array is located on the back focal plane of the
third lens; and
that the fourth wavelength dispersion component
propagates the plurality of fourth sub-wavelength
light beams to the second optical switch array
through the redirection component includes:
propagating the plurality of fourth sub-wavelength
light beams to the second optical switch array
through the third lens.

[0059] In an optional design of the second aspect, the
redirection component includes the first lens, the second
lens, and the third lens, where

the second lens is located on the back focal plane
of the first lens, the second lens is located on the
front focal plane of the third lens, the fourth wave-
length dispersion component is located on the front
focal plane of the second lens, and the second optical
switch array is located on the back focal plane of the
second lens; and
that the fourth wavelength dispersion component
propagates the plurality of fourth sub-wavelength
light beams to the second optical switch array
through the redirection component includes:
propagating the plurality of fourth sub-wavelength
light beams to the second optical switch array
through the second lens.

[0060] In an optional design of the second aspect, the
optical deflection component includes a first optical
switch array, a redirection component, a first polarization
control element, and a polarization beam splitting ele-
ment.
[0061] That the optical deflection component performs
angle deflection on the plurality of first sub-wavelength
light beams to obtain a plurality of second sub-wave-
length light beams, and propagates the plurality of sec-
ond sub-wavelength light beams to a second optical
switch array; and the optical deflection component further
performs angle deflection on the plurality of first sub-
wavelength light beams to obtain a plurality of third sub-
wavelength light beams, and propagates the plurality of
third sub-wavelength light beams to a second wavelength
dispersion component, where a light beam propagation
direction of the second sub-wavelength light beam is dif-
ferent from that of the third sub-wavelength light beam
includes:
[0062] The first optical switch array performs angle de-

flection on the plurality of first sub-wavelength light
beams, and propagates the plurality of first sub-wave-
length light beams to the first polarization control element
through the redirection component.
[0063] The first polarization control element changes
a polarization state of the plurality of incident first sub-
wavelength light beams, and outputs the plurality of sec-
ond sub-wavelength light beams or the plurality of third
sub-wavelength light beams to the polarization beam
splitting element, where a polarization state of the plu-
rality of second sub-wavelength light beams and a po-
larization state of the plurality of third sub-wavelength
light beams are orthogonal to each other.
[0064] If the polarization beam splitting element re-
ceives the plurality of second sub-wavelength light
beams incident from the first polarization control element,
the polarization beam splitting element controls the light
beam propagation direction of the plurality of second sub-
wavelength light beams, so that the plurality of second
sub-wavelength light beams are incident to the second
optical switch array. If the polarization beam splitting el-
ement receives the plurality of third sub-wavelength light
beams incident from the first polarization control element,
the polarization beam splitting element controls the light
beam propagation direction of the plurality of third sub-
wavelength light beams, so that the plurality of third sub-
wavelength light beams are incident to the second wave-
length dispersion component. The light beam propaga-
tion direction of the second sub-wavelength light beam
is different from that of the third sub-wavelength light
beam.
[0065] In an optional design of the second aspect, the
method further includes:
[0066] A second input component inputs a fourth light
beam, and makes the fourth light beam incident to a
fourth optical switch array.
[0067] The fourth optical switch array performs angle
deflection on the fourth light beam to obtain a fifth light
beam, and propagates the fifth light beam to a fourth
wavelength dispersion component.
[0068] The fourth wavelength dispersion component
decomposes the fifth light beam into a plurality of fourth
sub-wavelength light beams, and propagates the plural-
ity of fourth sub-wavelength light beams to a second po-
larization control element.
[0069] The second polarization control element chang-
es a polarization state of the plurality of incident fourth
sub-wavelength light beams, and outputs the plurality of
fourth sub-wavelength light beams to the polarization
beam splitting element, so that the polarization beam
splitting element propagates the plurality of fourth sub-
wavelength light beams to the second optical switch ar-
ray.
[0070] According to a third aspect, an embodiment of
this application provides an optical communications ap-
paratus. The apparatus includes:

a first input component, a first wavelength dispersion
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component, an optical deflection component, a sec-
ond optical switch array, a third wavelength disper-
sion component, and a first output component,
where
the first input component is configured to input a first
light beam and propagate the first light beam to the
first wavelength dispersion component;
the first wavelength dispersion component is config-
ured to decompose the first light beam incident from
the first input component into a plurality of first sub-
wavelength light beams, and propagate the plurality
of first sub-wavelength light beams to the optical de-
flection component;
the optical deflection component is configured to per-
form angle deflection on the plurality of first sub-
wavelength light beams to obtain a plurality of sec-
ond sub-wavelength light beams, and propagate the
plurality of second sub-wavelength light beams to
the second optical switch array;
the second optical switch array is configured to prop-
agate the plurality of second sub-wavelength light
beams to the third wavelength dispersion compo-
nent;
the third wavelength dispersion component is con-
figured to combine the plurality of second sub-wave-
length light beams into a second light beam, and
propagate the second light beam to the first output
component; and
the first output component is configured to output the
second light beam from a dimension.

[0071] In an optional design of the third aspect, the
optical deflection component includes a first optical
switch array and a redirection component, where
the first optical switch array is configured to perform angle
deflection on the plurality of first sub-wavelength light
beams to obtain the plurality of second sub-wavelength
light beams, and propagate the plurality of second sub-
wavelength light beams to the second optical switch array
through the redirection component.
[0072] In an optional design of the third aspect, the first
wavelength dispersion component is configured to de-
compose, on a first plane, the first light beam incident
from the first input component into the plurality of first
sub-wavelength light beams.
[0073] In an optional design of the third aspect, the first
optical switch array is configured to perform angle de-
flection on the plurality of first sub-wavelength light
beams on at least one of the first plane and a second
plane to obtain the plurality of second sub-wavelength
light beams, and propagate the plurality of second sub-
wavelength light beams to the second optical switch array
through the redirection component.
[0074] In an optional design of the third aspect, the
optical communications apparatus further includes a sec-
ond input component, a fourth optical switch array, and
a fourth wavelength dispersion component, where

the second input component is configured to input a
fourth light beam, and make the fourth light beam
incident to the fourth optical switch array;
the fourth optical switch array is configured to per-
form angle deflection on the fourth light beam to ob-
tain a fifth light beam, and propagate the fifth light
beam to the fourth wavelength dispersion compo-
nent;
the fourth wavelength dispersion component is con-
figured to decompose the fifth light beam into a plu-
rality of fourth sub-wavelength light beams, and
propagate the plurality of fourth sub-wavelength light
beams to the second optical switch array; and
the second optical switch array is further configured
to perform angle deflection on the plurality of fourth
sub-wavelength light beams to obtain a plurality of
fifth sub-wavelength light beams, and propagate the
plurality of fifth sub-wavelength light beams to the
third wavelength dispersion component.

[0075] According to a fourth aspect, an embodiment
of this application provides an optical communications
apparatus. The apparatus includes:

a first input component, a first wavelength dispersion
component, a second wavelength dispersion com-
ponent, an optical deflection component, a third op-
tical switch array, and a second output component,
where
the first input component is configured to input a first
light beam and propagate the first light beam to the
first wavelength dispersion component;
the first wavelength dispersion component is config-
ured to decompose the first light beam incident from
the first input component into a plurality of first sub-
wavelength light beams, and propagate the plurality
of first sub-wavelength light beams to the optical de-
flection component;
the optical deflection component is configured to per-
form angle deflection on the plurality of first sub-
wavelength light beams to obtain a plurality of third
sub-wavelength light beams, and propagate the plu-
rality of third sub-wavelength light beams to the sec-
ond wavelength dispersion component;
the second wavelength dispersion component is
configured to combine the plurality of third sub-wave-
length light beams into a third light beam, and prop-
agate the third light beam to the third optical switch
array;
the third optical switch array is configured to propa-
gate the third light beam to the second output com-
ponent; and
the second output component is configured to output
the third light beam to drop a signal.

[0076] In an optional design of the fourth aspect, the
optical deflection component includes a first optical
switch array and a redirection component, where
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the first optical switch array is configured to perform angle
deflection on the plurality of first sub-wavelength light
beams to obtain the plurality of third sub-wavelength light
beams, and propagate the plurality of third sub-wave-
length light beams to the second wavelength dispersion
component through the redirection component.
[0077] In an optional design of the fourth aspect, the
first wavelength dispersion component is configured to
decompose, on a first plane, the first light beam incident
from the first input component into the plurality of first
sub-wavelength light beams.
[0078] In an optional design of the fourth aspect, the
first optical switch array is configured to perform angle
deflection on the plurality of first sub-wavelength light
beams on at least one of the first plane and a second
plane to obtain the plurality of third sub-wavelength light
beams, and propagate the plurality of third sub-wave-
length light beams to the second wavelength dispersion
component through the redirection component, where
the first plane and the second plane are orthogonal to
each other.
[0079] According to a fifth aspect, this application pro-
vides an optical communications apparatus. The appa-
ratus includes:

a second input component, a fourth optical switch
array, a fourth wavelength dispersion component, a
third wavelength dispersion component, and a first
output component, where
the second input component is configured to input a
fourth light beam, and make the fourth light beam
incident to the fourth optical switch array;
the fourth optical switch array is configured to per-
form angle deflection on the fourth light beam to ob-
tain a fifth light beam, and propagate the fifth light
beam to the fourth wavelength dispersion compo-
nent;
the fourth wavelength dispersion component is con-
figured to decompose the fifth light beam into a plu-
rality of fourth sub-wavelength light beams, and
propagate the plurality of fourth sub-wavelength light
beams to the second optical switch array;
the second optical switch array is configured to per-
form angle deflection on the plurality of fourth sub-
wavelength light beams to obtain a plurality of fifth
sub-wavelength light beams, and propagate the plu-
rality of fifth sub-wavelength light beams to the third
wavelength dispersion component;
the third wavelength dispersion component is con-
figured to combine the plurality of fifth sub-wave-
length light beams into a sixth light beam, and prop-
agate the sixth light beam to the first output compo-
nent; and
the first output component is configured to output the
sixth light beam from a dimension.

[0080] In an optional design of the fifth aspect, the
fourth optical switch array is configured to perform angle

deflection on the fourth light beam on at least one of the
first plane and a second plane to obtain the fifth light
beam; the second optical switch array is further config-
ured to perform angle deflection on the plurality of fourth
sub-wavelength light beams on at least one of the first
plane and the second plane to obtain the plurality of fifth
sub-wavelength light beams; and the first plane and the
second plane are orthogonal to each other.
[0081] It can be learned from the foregoing technical
solutions that this application has the following advan-
tages.
[0082] The embodiments of this application provide the
optical communications apparatus. The apparatus in-
cludes the first input component, the first wavelength dis-
persion component, the second wavelength dispersion
component, the third wavelength dispersion component,
the optical deflection component, the second optical
switch array, the third optical switch array, the first output
component, and the second output component. The first
input component is configured to input the first light beam
and make the first light beam incident to the first wave-
length dispersion component. The first wavelength dis-
persion component is configured to decompose the first
light beam incident from the first input component into
the plurality of first sub-wavelength light beams, and
propagate the plurality of first sub-wavelength light
beams to the optical deflection component. The optical
deflection component is configured to perform angle de-
flection on the plurality of first sub-wavelength light
beams to obtain the plurality of second sub-wavelength
light beams, and propagate the plurality of second sub-
wavelength light beams to the second optical switch ar-
ray. The optical deflection component is further config-
ured to perform angle deflection on the plurality of first
sub-wavelength light beams to obtain the plurality of third
sub-wavelength light beams, and propagate the plurality
of third sub-wavelength light beams to the second wave-
length dispersion component. The light beam propaga-
tion direction of the second sub-wavelength light beam
is different from that of the third sub-wavelength light
beam. The second optical switch array is configured to
propagate the plurality of second sub-wavelength light
beams to the third wavelength dispersion component.
The third wavelength dispersion component is config-
ured to combine the plurality of second sub-wavelength
light beams into the second light beam, and propagate
the second light beam to the first output component. The
first output component is configured to output the second
light beam in the dimension. The second wavelength dis-
persion component is configured to combine the plurality
of third sub-wavelength light beams into the third light
beam, and propagate the third light beam to the third
optical switch array. The third optical switch array is con-
figured to propagate the third light beam to the second
output component. The second output component is con-
figured to output the third light beam in the dropped man-
ner. The optical deflection component deflects the plu-
rality of first sub-wavelength light beams in different light
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beam propagation directions for different output port
types, so that the light beam output to drop a signal can
bypass an optical path for output from a dimension, and
be output from the output port to drop a signal. Corre-
spondingly, the light beam output from a dimension can
bypass the optical path for output to drop a signal, and
be output from the output port from a dimension. The
optical path of the first light beam from the input port from
a dimension to the output from a dimension needs to
pass through only the two optical switch arrays (the op-
tical switch array and the second optical switch array that
are included in the optical deflection component), and
the optical path of the first light beam from the input port
from a dimension to the output to drop a signal also needs
to pass through only the two optical switch arrays (the
optical switch array and the third optical switch array that
are included in the optical deflection component). In this
way, insertion losses caused by the one optical switch
array are reduced for the to-be-dropped signal, and fil-
tering of the optical switch array is reduced for the to-be-
dropped signal. This reduces the signal filtering penalty.

BRIEF DESCRIPTION OF DRAWINGS

[0083]

FIG. 1 is a schematic diagram of an ROADM archi-
tecture;
FIG. 2 is a schematic architectural diagram of an
optical communications apparatus according to an
embodiment of the present invention;
FIG. 3 is a schematic architectural diagram of an
optical communications apparatus according to an
embodiment of the present invention;
FIG. 4 is a schematic structural diagram of an optical
path of an optical communications apparatus on a
wavelength plane according to an embodiment of
the present invention;
FIG. 5a is a schematic structural diagram of an op-
tical path of an optical communications apparatus
on a port switching plane according to an embodi-
ment of the present invention;
FIG. 5b is a schematic structural diagram of an op-
tical path of an optical communications apparatus
on a port switching plane according to an embodi-
ment of the present invention;
FIG. 6A to FIG. 6C are a schematic structural dia-
gram of an optical path of an optical communications
apparatus on a port switching plane according to an
embodiment of the present invention;
FIG. 7a is a schematic structural diagram of an op-
tical path of an optical communications apparatus
on a port switching plane according to an embodi-
ment of the present invention;
FIG. 7b is a schematic structural diagram of an op-
tical path of an optical communications apparatus
on a wavelength plane according to an embodiment
of the present invention;

FIG. 7c is a schematic structural diagram of an op-
tical path of an optical communications apparatus
on a wavelength plane according to an embodiment
of the present invention;
FIG. 8 is a schematic architectural diagram of an
optical communications apparatus according to an
embodiment of the present invention;
FIG. 9a is a schematic structural diagram of an op-
tical path of an optical communications apparatus
on a port switching plane according to an embodi-
ment of the present invention;
FIG. 9b is a schematic structural diagram of an op-
tical path of an optical communications apparatus
on a wavelength plane according to an embodiment
of the present invention;
FIG. 10 is a schematic architectural diagram of an
optical communications apparatus according to an
embodiment of the present invention;
FIG. 11 is a schematic architectural diagram of an
optical communications apparatus according to an
embodiment of the present invention;
FIG. 12 is a schematic structural diagram of an op-
tical path of an optical communications apparatus
on a wavelength plane according to an embodiment
of the present invention;
FIG. 13a is a schematic structural diagram of an op-
tical path of an optical communications apparatus
on a port switching plane according to an embodi-
ment of the present invention;
FIG. 13b is a schematic structural diagram of an op-
tical path of an optical communications apparatus
on a port switching plane according to an embodi-
ment of the present invention; and
FIG. 14 is a flowchart of a wavelength selection meth-
od according to an embodiment of the present in-
vention.

DESCRIPTION OF EMBODIMENTS

[0084] To make objectives, technical solutions, and
advantages of the present invention clearer and more
comprehensible, the following further describes the
present invention in detail with reference to accompany-
ing drawings in embodiments. It should be understood
that the specific embodiments described herein are
merely used to explain the present invention but are not
intended to limit the present invention. It is clear that the
described embodiments are merely some but not all of
the embodiments of the present invention. All other em-
bodiments obtained by a person of ordinary skill in the
art based on the embodiments of the present invention
without creative efforts shall fall within the protection
scope of the present invention.
[0085] In the specification, claims, and the accompa-
nying drawings of this application, the terms "first", "sec-
ond", and the like are intended to distinguish similar ob-
jects but do not necessarily indicate a specific order or
sequence. It should be understood that the terms used
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in such a way are interchangeable in a proper circum-
stance, which is merely a discrimination manner that is
used when objects having a same attribute are described
in the embodiments of this application. In addition, the
terms "include", "have", and any other variants thereof
mean to cover the non-exclusive inclusion, so that a proc-
ess, method, system, product, or device that includes a
series of units is not necessarily limited to those units,
but may include other units not expressly listed or inher-
ent to such a process, method, system, product, or de-
vice.
[0086] The technical solutions of the present invention
may be applied to various communications systems that
can use signal light to transmit data, for example, a global
system for mobile communications (global system of mo-
bile communications, GSM), a code division multiple ac-
cess (code division multiple access, CDMA) system, a
wideband code division multiple access (wideband code
division multiple access, WCDMA) system, and a general
packet radio service (general packet radio service,
GPRS) system, a long term evolution (long term evolu-
tion, LTE) system, and a fifth generation (5th Generation,
5G) communications system. In addition, the communi-
cations system may be further applicable to a future-ori-
ented communications technology, and is applicable to
the technical solutions provided in the embodiments of
the present invention. A system architecture and a serv-
ice scenario described in the embodiments of the present
invention are intended to describe the technical solutions
in the embodiments of the present invention more clearly,
and do not constitute a limitation on the technical solu-
tions provided in the embodiments of the present inven-
tion. A person of ordinary skill in the art may know that,
with evolution of a network architecture and emergence
of a new service scenario, the technical solutions provid-
ed in the embodiments of the present invention are also
applicable to similar technical problems.
[0087] FIG. 2 is a schematic architectural diagram of
an optical communications apparatus according to an
embodiment of the present invention. Specifically, the
optical communications apparatus in this embodiment
may be a reconfigurable optical add/drop multiplexer
ROADM. As shown in FIG. 2, an ROADM architecture
provided in this embodiment of the present invention in-
cludes a first input component 201, a first wavelength
dispersion component 202, an optical deflection compo-
nent 211, a second wavelength dispersion component
208, a third optical switch array 209, a second output
component 210, a second optical switch array 205, a
third wavelength dispersion component 206, and a first
output component 207.
[0088] Specifically, the first input component 201 is
configured to input a first light beam and propagate the
first light beam to the first wavelength dispersion compo-
nent 202.
[0089] In this embodiment of this application, the first
input component 201 may include N input ports. The N
input ports are configured for input from a dimension, and

the first input component 201 is configured to output input
light beams received by the N input ports to the first wave-
length dispersion component 202. Specifically, the first
input component 201 may make the first light beam input
from a dimension incident to the first wavelength disper-
sion component 202. A value of N in this embodiment is
a positive integer.
[0090] The first wavelength dispersion component 202
is configured to decompose the first light beam incident
from the first input component 201 into a plurality of first
sub-wavelength light beams, and propagate the plurality
of first sub-wavelength light beams to the optical deflec-
tion component 211.
[0091] In this embodiment of this application, the first
wavelength dispersion component 202 may decompose
the first light beam incident from the first input component
201 into the plurality of first sub-wavelength light beams,
so that the plurality of first sub-wavelength light beams
are dispersed on a wavelength plane, and the plurality
of dispersed first sub-wavelength light beams are prop-
agated to the optical deflection component 211 through
a redirection component 203. Wavelengths of the first
sub-wavelength light beams are different from each oth-
er.
[0092] The optical deflection component 211 is config-
ured to perform angle deflection on the plurality of first
sub-wavelength light beams to obtain a plurality of sec-
ond sub-wavelength light beams, and propagate the plu-
rality of second sub-wavelength light beams to the sec-
ond optical switch array 205. The optical deflection com-
ponent 211 is further configured to perform angle deflec-
tion on the plurality of first sub-wavelength light beams
to obtain a plurality of third sub-wavelength light beams,
and propagate the plurality of third sub-wavelength light
beams to the second wavelength dispersion component
208. A light beam propagation direction of the second
sub-wavelength light beam is different from that of the
third sub-wavelength light beam.
[0093] The second optical switch array 205 is config-
ured to propagate the plurality of second sub-wavelength
light beams to the third wavelength dispersion compo-
nent 206.
[0094] The third wavelength dispersion component
206 is configured to combine the plurality of second sub-
wavelength light beams into a second light beam, and
propagate the second light beam to the first output com-
ponent 207.
[0095] The first output component 207 is configured to
output the second light beam from a dimension.
[0096] In other words, the first output component 207
is configured to output the second light beam to different
directions. The second wavelength dispersion compo-
nent 208 is configured to combine the plurality of third
sub-wavelength light beams into a third light beam, and
propagate the third light beam to the third optical switch
array 209.
[0097] The third optical switch array 209 is configured
to propagate the third light beam to a corresponding out-
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put port in the second output component 210.
[0098] The second output component 210 is config-
ured to output the third light beam to drop a signal.
[0099] It can be learned from the foregoing that, in this
embodiment of this application, the optical deflection
component 211 deflects the plurality of first sub-wave-
length light beams in different light beam propagation
directions for different output port types, so that the light
beam output to drop a signal can bypass an optical path
for output from a dimension, and be output from an output
port to drop a signal. Correspondingly, the light beam
output from a dimension can bypass an optical path for
output to drop a signal, and be output from an output port
from a dimension. An optical path of the first light beam
from an input port from a dimension to the output from a
dimension needs to pass through only two optical switch
arrays (the optical switch array and the second optical
switch array 205 that are included in the optical deflection
component 211), and an optical path of the first light beam
from the input port from a dimension to the output to drop
a signal also needs to pass through only two optical
switch arrays (the optical switch array and the third optical
switch array 209 that are included in the optical deflection
component 211). In this way, insertion losses caused by
one optical switch array are reduced for a to-be-dropped
signal, and filtering of the optical switch array is reduced
for the to-be-dropped signal. This reduces signal filtering
penalty.
[0100] FIG. 3 is a schematic architectural diagram of
another optical communications apparatus according to
an embodiment of this application. Different from the em-
bodiment corresponding to FIG. 2, in this embodiment of
this application, the optical deflection component 211 in-
cludes a first optical switch array 204 and the redirection
component 203.
[0101] In this embodiment of this application, the first
optical switch array 204 is configured to perform angle
deflection on the plurality of first sub-wavelength light
beams to obtain the plurality of second sub-wavelength
light beams, and propagate the plurality of second sub-
wavelength light beams to the second optical switch array
205 through the redirection component 203. The first op-
tical switch array 204 is further configured to perform an-
gle deflection on the plurality of first sub-wavelength light
beams to obtain the plurality of third sub-wavelength light
beams, and propagate the plurality of third sub-wave-
length light beams to the second wavelength dispersion
component 208 through the redirection component 203.
[0102] The following describes a specific structure of
the optical communications apparatus when the optical
deflection component 211 includes the first optical switch
array 204 and the redirection component 203.
[0103] Reference is made to FIG. 4, FIG. 5a, and FIG.
5b. FIG. 4 is a schematic structural diagram of an optical
path of an optical communications apparatus on a wave-
length plane according to an embodiment of the present
invention. FIG. 5a is a schematic structural diagram of
an optical path of an optical communications apparatus

on a port switching plane according to an embodiment
of the present invention. FIG. 5b is a schematic structural
diagram of an optical path of an optical communications
apparatus on a port switching plane according to an em-
bodiment of the present invention. The wavelength plane
is a YOZ plane, and the port switching plane is an XOZ
plane. Specifically, FIG. 5a is a schematic structural di-
agram of an optical path from input from a dimension to
output from a dimension, and FIG. 5b is a schematic
structural diagram of an optical path from input from a
dimension to output to drop a signal
[0104] As shown in FIG. 4, the optical communications
apparatus may include a first input component 201, a
first wavelength dispersion component 202, a first optical
switch array 204, a second wavelength dispersion com-
ponent 208, a third optical switch array 209, a second
output component 210, a second optical switch array
205, a third wavelength dispersion component 206, a first
output component 207, and a lens 1 to a lens 15.
[0105] In this embodiment of this application, the first
input component 201 may include N input ports. The N
input ports are configured for input from a dimension, and
a value of N is a positive integer. The N input ports in-
cluded in the first input component 201 may be arranged
in a one-dimensional manner, and are configured to ob-
tain light beams from N dimensions. The light beams from
the N dimensions may be wavelength division multiplex
(wavelength division multiplex, WDM) light beams. A first
light beam in this embodiment may be a WDM light beam,
and one WDM light beam may include a plurality of (at
least two) sub-beams. Center wavelengths of the sub-
beams (or center frequencies of the sub-beams) are dif-
ferent from each other, and the light beams from the N
dimensions may come from different directions.
[0106] In this embodiment of this application, the first
light beam may be incident to one of the N input ports in
the first input component 201.
[0107] Optionally, in this embodiment of this applica-
tion, the first input component 201 may include an input
optical fiber array 3011 and an input collimator array
3012.
[0108] The input optical fiber array 3011 may include
N input optical fibers arranged in a one-dimensional man-
ner, and the N input optical fibers are configured to obtain
light beams from various dimensions. Specifically, the
input optical fiber array 3011 may include the N input
optical fibers arranged in the one-dimensional manner
on a port switching plane.
[0109] The input collimator array 3012 may include N
collimators arranged in a one-dimensional manner. The
N collimators respectively correspond to the N input op-
tical fibers, and the input collimator array 3012 is config-
ured to convert light beams input by the N input optical
fibers into collimated light beams. Specifically, the input
collimator array 3012 may include the N collimators ar-
ranged in the one-dimensional manner on the port
switching plane. The N collimators one-to-one corre-
spond to the N input optical fibers. One collimator is con-
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figured to collimate a light beam output from a corre-
sponding input optical fiber. It may also be understood
as converting the light beam input from the input optical
fiber into a parallel light beam, and extending a waist
value of the light beam to facilitate subsequent optical
path processing.
[0110] In this embodiment of this application, one of
the N input optical fibers may obtain a first light beam
from a dimension, and convert the first light beam into
the collimated light beam by using a corresponding input
collimator.
[0111] Optionally, the ROADM in this embodiment of
this application may further include a spot beam expan-
sion component including a plurality of lenses, and the
spot beam expansion component is configured to change
a spot size of the first light beam output by the first input
component 201.
[0112] Specifically, the spot beam expansion compo-
nent is configured to receive the first light beam output
by the first input component 201, change a light beam
characteristic of the first light beam, and then output the
first light beam to the first wavelength dispersion compo-
nent 202. The spot beam expansion component may in-
clude at least one lens. In FIG. 4, the lens 6 and the lens
7 constitute the spot beam expansion component con-
figured to expand, on a wavelength plane, the collimated
light beam generated by the first input component 201,
and change a spot size on the first wavelength dispersion
component 202. Focal lengths of the lens 6 and the lens
7 may be different, and are respectively f1 and f2. A spac-
ing between the lens 6 and the lens 7 is a sum of f1 and f2.
[0113] In this embodiment of this application, the spot
beam expansion component is disposed, so that spot
switching can be performed on the light beam output by
the first input component 201, and the input light beam
can better meet a processing characteristic of a subse-
quent optical element.
[0114] In this embodiment of this application, the first
wavelength dispersion component 202 is configured to
decompose, on the wavelength plane, the first light beam
incident from the first input component 201 into a plurality
of first sub-wavelength light beams, so that the plurality
of first sub-wavelength light beams are propagated to the
first optical switch array 204.
[0115] In this embodiment of this application, the first
wavelength dispersion component 202 may decompose,
in a diffraction manner, a light beam into sub-beams with
different wavelengths (or center frequencies) on the
wavelength plane, so that the first sub-wavelength light
beams output from the first wavelength dispersion com-
ponent 202 are radiatively dispersed in a wavelength
plane direction. It should be noted that, on the port switch-
ing plane, the first wavelength dispersion component
does not have a function of decomposing a light beam.
In an incident direction of the light beam (namely, a di-
rection from the first input component to the first optical
switch array 204), the first wavelength dispersion com-
ponent 202 is configured to receive the first light beam

output by the first output component 201, and transmit
the first light beam to the first optical switch array 204.
[0116] In this embodiment of this application, the first
wavelength dispersion component 202 may decompose
a first light beam input from one input port into first sub-
wavelength light beams with different wavelengths.
[0117] For example, if the first light beam includes K
first sub-wavelength light beams with different wave-
lengths, the first wavelength dispersion component 202
may decompose the first light beam into the K first sub-
wavelength light beams. The wavelengths of the K first
sub-wavelength light beams are different from each oth-
er.
[0118] In this embodiment of this application, the first
wavelength dispersion component 202 may include at
least one dispersion unit, for example, a grating. For ex-
ample, the first wavelength dispersion component 202
may be an arrayed waveguide grating, a reflection grat-
ing, a transmittance grating, a dispersion prism, or a pla-
nar waveguide grating. In addition, to increase a disper-
sion effect, a combination of a plurality of gratings may
be used, or an optical path may be adjusted to enable a
light beam to pass through a same grating for a plurality
of times.
[0119] In this embodiment of this application, a redi-
rection component 203 may be further included. Specif-
ically, the redirection component 203 is configured to re-
ceive the plurality of first sub-wavelength light beams out-
put by the first wavelength dispersion component 202,
and redirect the plurality of first sub-wavelength light
beams to one row of switch units in N rows of switch units
in the first optical switch array 204.
[0120] In this embodiment of this application, the redi-
rection component 203 may be a lens group including a
plurality of lenses. The lens group may include a convex
lens and/or a concave lens. Specifically, referring to FIG.
4, the redirection component 203 includes the lens 4 and
the lens 5. The first wavelength dispersion component
202 is located on a back focal plane of the lens 4, and
the first wavelength dispersion component 202 is located
on a front focal plane of the lens 5. The lens 5 is configured
to propagate the plurality of first sub-wavelength light
beams incident from the first wavelength dispersion com-
ponent 202 to the first optical switch array 204. Optionally,
focal lengths of the lens 4 and the lens 5 may be the
same, to constitute a 4f (f is a focal length of the lens)
system. The redirection component 203 may propagate
each first sub-wavelength light beam to a corresponding
location in the first optical switch array 204 by changing
a light beam propagation route of each first sub-wave-
length light beam. In this embodiment of the present in-
vention, the plurality of first sub-wavelength light beams
may be received from the first wavelength dispersion
component 202, and light beam propagation character-
istics of the plurality of first sub-wavelength light beams
in the wavelength plane direction may be changed, so
that sub-beams with different wavelengths are propagat-
ed to different positions of the first optical switch array
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204 in the wavelength plane direction. Specifically, the
lens 4 may refract the first light beam on the port switching
plane, the first wavelength dispersion component 202
may demultiplex the first light beam on the back focal
plane of the lens 4, and the lens 5 may refract the plurality
of first sub-wavelength light beams on the wavelength
plane and the port switching plane, so that a light beam
propagation direction of the plurality of first sub-wave-
length light beams output from the lens 5 is the same as
a light beam propagation direction of the first light beam
input to the lens 4.
[0121] It should be noted that FIG. 4 is merely a sche-
matic diagram, and the lens 4 and the lens 5 may alter-
natively be replaced with other components. This is not
limited herein.
[0122] In this embodiment of this application, the first
optical switch array 204 is configured to perform angle
deflection on the plurality of first sub-wavelength light
beams to obtain a plurality of second sub-wavelength
light beams, and propagate the plurality of second sub-
wavelength light beams to the second optical switch array
205 through the redirection component 203. The first op-
tical switch array 204 is further configured to perform an-
gle deflection on the plurality of first sub-wavelength light
beams to obtain a plurality of third sub-wavelength light
beams, and propagate the plurality of third sub-wave-
length light beams to the second wavelength dispersion
component 208 through the redirection component 203.
A light beam propagation direction of the second sub-
wavelength light beam is different from that of the third
sub-wavelength light beam.
[0123] The first optical switch array 204 may deflect
the plurality of first sub-wavelength light beams in differ-
ent light beam propagation directions for different output
port types, so that a light beam output to drop a signal
can bypass an optical path for output from a dimension,
and be output from an output port to drop a signal. Cor-
respondingly, a light beam output from a dimension can
bypass an optical path for output to drop a signal, and
be output from an output port from a dimension.
[0124] In an embodiment, the first optical switch array
204 may receive a deflection instruction from an optical
switch controller. If the deflection instruction indicates
that the plurality of first sub-wavelength light beams need
to be output from a dimension, the first optical switch
array 204 performs angle deflection on the plurality of
first sub-wavelength light beams to obtain the plurality of
second sub-wavelength light beams, and propagates the
plurality of second sub-wavelength light beams to the
second optical switch array 205 through the redirection
component 203.
[0125] In an embodiment, the first optical switch array
204 may receive a deflection instruction from an optical
switch controller. If the deflection instruction indicates
that the plurality of first sub-wavelength light beams need
to be output to drop a signal, the first optical switch array
204 performs angle deflection on the plurality of first sub-
wavelength light beams to obtain the plurality of third sub-

wavelength light beams, and propagates the plurality of
third sub-wavelength light beams to the second wave-
length dispersion component 208 through the redirection
component 203.
[0126] The following describes how the first optical
switch array 204 deflects the plurality of first sub-wave-
length light beams to obtain the plurality of second sub-
wavelength light beams or the plurality of third sub-wave-
length light beams.
[0127] In an embodiment, the first optical switch array
204 is configured to perform angle deflection on the plu-
rality of first sub-wavelength light beams on at least one
of a first plane and a second plane to obtain the plurality
of second sub-wavelength light beams, and propagate
the plurality of second sub-wavelength light beams to the
second optical switch array 205 through the redirection
component 203. The first optical switch array 204 is fur-
ther configured to perform angle deflection on the plural-
ity of first sub-wavelength light beams on at least one of
the first plane and the second plane to obtain the plurality
of third sub-wavelength light beams, and propagate the
plurality of third sub-wavelength light beams to the sec-
ond wavelength dispersion component 208 through the
redirection component 203. The first plane and the sec-
ond plane are orthogonal to each other.
[0128] Specifically, deflecting the plurality of first sub-
wavelength light beams to obtain the plurality of second
sub-wavelength light beams or the plurality of third sub-
wavelength light beams may be classified into the follow-
ing several cases:
[0129] In an embodiment, the first optical switch array
204 is configured to perform angle deflection on the plu-
rality of first sub-wavelength light beams on the first plane
to obtain the plurality of second sub-wavelength light
beams. The first optical switch array 204 is further con-
figured to perform angle deflection on the plurality of first
sub-wavelength light beams on the first plane and the
second plane to obtain the plurality of third sub-wave-
length light beams.
[0130] In an embodiment, the first optical switch array
204 is configured to perform angle deflection on the plu-
rality of first sub-wavelength light beams on the first plane
and the second plane to obtain the plurality of second
sub-wavelength light beams. The first optical switch array
204 is further configured to perform angle deflection on
the plurality of first sub-wavelength light beams on the
first plane to obtain the plurality of third sub-wavelength
light beams.
[0131] In an embodiment, the first optical switch array
204 is configured to perform angle deflection on the plu-
rality of first sub-wavelength light beams on the second
plane to obtain the plurality of second sub-wavelength
light beams. The first optical switch array 204 is further
configured to perform angle deflection on the plurality of
first sub-wavelength light beams on the first plane and
the second plane to obtain the plurality of third sub-wave-
length light beams.
[0132] In an embodiment, the first optical switch array
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204 is configured to perform angle deflection on the plu-
rality of first sub-wavelength light beams on the first plane
and the second plane to obtain the plurality of second
sub-wavelength light beams. The first optical switch array
204 is further configured to perform angle deflection on
the plurality of first sub-wavelength light beams on the
second plane to obtain the plurality of third sub-wave-
length light beams.
[0133] In an embodiment, the first optical switch array
204 is configured to perform angle deflection on the plu-
rality of first sub-wavelength light beams on the first plane
based on a first preset angle to obtain the plurality of
second sub-wavelength light beams. The first optical
switch array 204 is further configured to perform angle
deflection on the plurality of first sub-wavelength light
beams on the first plane based on a second preset angle
to obtain the plurality of third sub-wavelength light beams.
[0134] In an embodiment, the first optical switch array
204 is configured to perform angle deflection on the plu-
rality of first sub-wavelength light beams on the second
plane based on a first preset angle to obtain the plurality
of second sub-wavelength light beams. The first optical
switch array 204 is further configured to perform angle
deflection on the plurality of first sub-wavelength light
beams on the second plane based on a second preset
angle to obtain the plurality of third sub-wavelength light
beams.
[0135] In an embodiment, the first optical switch array
204 is configured to perform angle deflection on the plu-
rality of first sub-wavelength light beams on the first plane
to obtain the plurality of second sub-wavelength light
beams. The first optical switch array 204 is further con-
figured to perform angle deflection on the plurality of first
sub-wavelength light beams on the second plane to ob-
tain the plurality of third sub-wavelength light beams.
[0136] In an embodiment, the first optical switch array
204 is configured to perform angle deflection on the plu-
rality of first sub-wavelength light beams on the second
plane to obtain the plurality of second sub-wavelength
light beams. The first optical switch array 204 is further
configured to perform angle deflection on the plurality of
first sub-wavelength light beams on the first plane to ob-
tain the plurality of third sub-wavelength light beams.
[0137] In an embodiment, the first optical switch array
204 is configured to perform angle deflection on the plu-
rality of first sub-wavelength light beams on the first plane
based on a first preset angle and on the second plane
based on a second preset angle to obtain the plurality of
second sub-wavelength light beams. The first optical
switch array 204 is further configured to perform angle
deflection on the plurality of first sub-wavelength light
beams on the first plane based on a third preset angle
and on the second plane based on a fourth preset angle
to obtain the plurality of third sub-wavelength light beams.
The first preset angle is different from the third preset
angle, and/or the second preset angle is different from
the fourth preset angle. In other words, in this embodi-
ment, the first preset angle is different from the third pre-

set angle, and the second preset angle is the same as
the fourth preset angle. Alternatively, the first preset an-
gle is different from the third preset angle, and the second
preset angle is different from the fourth preset angle. Al-
ternatively, the first preset angle is the same as the third
preset angle, and the second preset angle is different
from the fourth preset angle.
[0138] In this embodiment of this application, the first
optical switch array 204 may include at least N rows of
switch units arranged in two dimensions. Each row of
switch units includes K1 switch units, and each switch
unit is configured to propagate a first sub-wavelength
light beam with a wavelength corresponding to each
switch unit. K1 may be a maximum quantity of sub-wave-
lengths of wavelength division multiplex signals input
from the N input ports.
[0139] Each of the N input ports configured for input
from a dimension one-to-one corresponds to each of the
N rows of switch units in the first optical switch array 204,
and the N rows of switch units are configured to propa-
gate sub-beams of light beams input from N dimensions.
In this embodiment of this application, one of the N rows
of switch units is configured to propagate the plurality of
first sub-wavelength light beams.
[0140] In this embodiment of the present invention, the
first optical switch array 204 may be implemented by us-
ing a micro-electro-mechanical system (micro-electro-
mechanical system, MEMS) technology. In the MEMS
technology, a micro-electromechanical apparatus with
geometric or operation sizes of only micron, submicron
or even nanometers is highly integrated with a control
circuit in a very small space on a silicon-based material
or a non-silicon-based material to constitute a mechan-
ical-electrical integration device or system. The optical
switch array implemented by using the MEMS technology
enables, by using an electrostatic force or another control
force, a micro reflector generator to move, so that a light
beam hit on the micro reflector deflects to any direction.
When the first optical switch array 204 of the present
invention is implemented by using the MEMS technology,
a controller may control a micro mechanical structure to
drive an optical modulator (a microlens) to rotate, so as
to deflect an optical path.
[0141] For another example, in this embodiment of the
present invention, the first optical switch array 204 may
be implemented by using a liquid crystal on silicon (liquid
crystal on silicon, LCOS) technology. In the LCOS tech-
nology, light diffraction angles of different wavelengths
are adjusted according to a liquid crystal grating principle
to deflect light. The LCOS technology is highly reliable
due to absence of a movable part. In the LCOS technol-
ogy, a refractive index change of a liquid crystal cell is
controlled to implement a diffraction angle change, which
can be easily extended and upgraded. Different wave-
length channels correspond to different areas of a spatial
light modulator (liquid crystal) array, and a light transmis-
sion direction is changed by adjusting a phase of a spot.
[0142] For another example, in this embodiment of the
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present invention, the first optical switch array 204 may
be implemented by using a liquid crystal (liquid crystal,
LC) technology. In the optical switch array implemented
by using the LC technology, an incident light beam is split
into two channels of light with two polarization states after
passing through a birefringent crystal. After one channel
of light passes through a half-wave plate, polarization
states of the two channels of light are the same. Then,
the two channels of light are hit on the first optical switch
array (a liquid crystal module). An arrangement structure
of a liquid crystal is changed by adjusting a voltage of
the birefringent crystal (changing an angle of molecules
in the crystal), so that a refractive index of the crystal
changes, and a light source outputs light at different an-
gles. The light may select two directions when passing
through each layer of liquid crystal, and a plurality of op-
tical paths may be selected after passing through a plu-
rality of layers of liquid crystal.
[0143] For another example, in this embodiment of the
present invention, the first optical switch array 204 may
be implemented by using a digital light processing (digital
light processing, DLP) technology. An internal structure
of the optical switch array implemented by using the DLP
technology is similar to an internal structure of the optical
modulator implemented by using the MEMS technology.
Light energy switching is implemented through deflection
of the microlens. A difference is that rotation angles of a
DLP micromirror have only several states that limit a
quantity of output ports.
[0144] The following describes an optical path after the
first optical switch array 204 propagates the plurality of
deflected second sub-wavelength light beams to the sec-
ond optical switch array 205 through the redirection com-
ponent 203.
[0145] In this embodiment of this application, if the first
optical switch array 204 determines that an output port
corresponding to the plurality of first sub-wavelength light
beams is an output port used for output from a dimension,
the plurality of deflected second sub-wavelength light
beams may be propagated to the second optical switch
array 205 through the redirection component 203. The
second optical switch array 205 may propagate the plu-
rality of second sub-wavelength light beams to the third
wavelength dispersion component 206.
[0146] In this embodiment of this application, the redi-
rection component 203 may include a first lens (the lens
1), a second lens (the lens 2), and a third lens (the lens 3).
[0147] As shown in FIG. 4, the lens 2 is located on a
back focal plane of the lens 1, and the lens 2 is located
on a front focal plane of the lens 3. As shown in FIG. 5a,
the second optical switch array 205 is located on a back
focal plane of the lens 2, and the first optical switch array
204 is located on a front focal plane of the lens 2. The
lens 1, the lens 2, and the lens 3 are configured to prop-
agate the plurality of second sub-wavelength light beams
to the second optical switch array 205.
[0148] In this embodiment of this application, as shown
in FIG. 4, the lens 1 may converge, on the wavelength

plane, the plurality of second sub-wavelength light beams
output by the first optical switch array 204 to the lens 2.
As shown in FIG. 5a, the lens 2 may refract, on the port
switching plane, the plurality of second sub-wavelength
light beams incident from the lens 1, and make the plu-
rality of second sub-wavelength light beams incident to
the lens 3. As shown in FIG. 4, the lens 3 may refract,
on the wavelength plane, the plurality of second sub-
wavelength light beams incident from the lens 2, so that
the plurality of second sub-wavelength light beams are
output from the lens 3 to the second optical switch array
205 according to a light beam propagation direction of
the plurality of second sub-wavelength light beams inci-
dent to the lens 1.
[0149] In this embodiment of this application, the sec-
ond optical switch array 205 is configured to propagate
the plurality of second sub-wavelength light beams to the
third wavelength dispersion component 206 through the
redirection component 203.
[0150] In this embodiment of this application, the sec-
ond optical switch array 205 may deflect the plurality of
second sub-wavelength light beams on at least one of
the first plane and the second plane, and propagate the
plurality of deflected second sub-wavelength light beams
to the third wavelength dispersion component 206
through the redirection component 203. Specifically, if
the first optical switch array 204 performs angle deflection
on the plurality of first sub-wavelength light beams on the
wavelength plane to obtain the plurality of second sub-
wavelength light beams, the second optical switch array
205 deflects the plurality of second sub-wavelength light
beams on the wavelength plane. A light beam propaga-
tion direction of the plurality of deflected second sub-
wavelength light beams is the same as the light beam
propagation direction of the plurality of first sub-wave-
length light beams incident to the first optical switch array
204. If the first optical switch array 204 performs angle
deflection on the plurality of first sub-wavelength light
beams on the port switching plane to obtain the plurality
of second sub-wavelength light beams, the second opti-
cal switch array 205 deflects the plurality of second sub-
wavelength light beams on the port switching plane. A
light beam propagation direction of the plurality of de-
flected second sub-wavelength light beams is the same
as the light beam propagation direction of the plurality of
first sub-wavelength light beams incident to the first op-
tical switch array 204. If the first optical switch array 204
performs angle deflection on the plurality of first sub-
wavelength light beams on the port switching plane and
the wavelength plane to obtain plurality of second sub-
wavelength light beams, the second optical switch array
205 deflects the plurality of second sub-wavelength light
beams on the port switching plane and the wavelength
plane. The light beam propagation direction of the plu-
rality of deflected second sub-wavelength light beams is
the same as the light beam propagation direction of the
plurality of first sub-wavelength light beams incident to
the first optical switch array 204.
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[0151] It should be noted that FIG. 4 and FIG. 5a show
only a case in which the second optical switch array 205
performs angle deflection on the plurality of second sub-
wavelength beams on the port switching plane. In actual
application, this may include but be not limited to any one
of the foregoing solutions, and is not limited herein.
[0152] In this embodiment of this application, the redi-
rection component 203 may be a lens group including a
plurality of lenses. The lens group may include a convex
lens and/or a concave lens. Specifically, referring to FIG.
4, the redirection component 203 includes an eighth lens
(the lens 8) and a ninth lens (the lens 9). The third wave-
length dispersion component 206 is located on a back
focal plane of the eighth lens, and the third wavelength
dispersion component 206 is located on a front focal
plane of the ninth lens. The eighth lens is configured to
propagate the plurality of deflected second sub-wave-
length light beams to the third wavelength dispersion
component 206. Optionally, focal lengths of the eighth
lens and the ninth lens may be the same, to constitute a
4f (f is a focal length of the lens) system. The redirection
component 203 may propagate the plurality of deflected
second sub-wavelength light beams to the third wave-
length dispersion component 206 by changing a light
beam propagation route of the plurality of deflected sec-
ond sub-wavelength light beams. In this embodiment of
the present invention, the eighth lens may refract, on the
wavelength plane and the port switching plane, the plu-
rality of deflected second sub-wavelength light beams,
and the third wavelength dispersion component may mul-
tiplex, on the back focal plane of the eighth lens, the plu-
rality of deflected second sub-wavelength light beams,
to obtain a second light beam. The ninth lens may refract
the second light beam on the port switching plane, so
that a light beam propagation direction of the second light
beam is the same as the light beam propagation direction
of the plurality of second sub-wavelength light beams
output by the second optical switch array.
[0153] It should be noted that the redirection compo-
nent 203 shown in FIG. 4 is merely an example. The
redirection component 203 may alternatively be another
component. Configuration locations of components of
the reconfigurable optical add/drop multiplexer may be
different based on a difference between selected com-
ponents used as the redirection component 203. In other
words, transmission paths of light beams in the reconfig-
urable optical add/drop multiplexer are different.
[0154] In this embodiment of this application, the first
output component 207 is configured to output the second
light beam from a dimension.
[0155] In this embodiment of this application, the redi-
rection component 203 and the third wavelength disper-
sion component 206 are disposed, so that the plurality
of second sub-wavelength light beams are finally con-
verged into one WDM beam (the second light beam), and
then the WDM beam is output from a corresponding out-
put port in the first output component 207.
[0156] In this embodiment of this application, the first

output component 207 may include N output ports from
dimensions configured for output from dimensions, and
the second light beam may be output from one of the N
output ports from dimensions. In addition, the output
ports from dimensions are configured to send the light
beams from the N dimensions.
[0157] In this embodiment of this application, as shown
in FIG. 4, the first output component 207 may include an
output optical fiber array 3071 and an output collimator
array 3072.
[0158] The output optical fiber array 3072 may include
N output optical fibers arranged in a one-dimensional
manner, and the N output optical fibers are configured
to output light beams to various dimensions.
[0159] The output collimator array 3071 may include
N collimators arranged in a one-dimensional manner.
The N collimators respectively correspond to the N output
optical fibers, and are configured to convert the light
beam into the collimated light beam. The N collimators
one-to-one correspond to the N output optical fibers, and
one collimator is configured to collimate a light beam.
[0160] In this embodiment of this application, one of
the N output optical fibers may obtain the second light
beam, and convert the second light beam into the colli-
mated light beam by using a corresponding output colli-
mator.
[0161] Optionally, in this embodiment of this applica-
tion, a spot beam expansion component including a plu-
rality of lenses may further be included. The spot beam
expansion component is configured to change a spot size
of the second light beam output by the third wavelength
dispersion component.
[0162] Specifically, the spot beam expansion compo-
nent is configured to receive the second light beam output
by the third wavelength dispersion component 206,
change a light beam characteristic of the second light
beam, and then output the second light beam to the first
output component 207. The spot beam expansion com-
ponent may include at least one lens. For example, as
shown in FIG. 4, a tenth lens (the lens 10) and an eleventh
lens (the lens 11) constitute the spot beam expansion
component configured to expand, on the wavelength
plane, the second light beam output by the third wave-
length dispersion component 206. Focal lengths of the
tenth lens and the eleventh lens may be different, and
are respectively f1 and f2. A spacing between the tenth
lens and the eleventh lens is a sum of f1 and f2. The
second light beam output by the third wavelength disper-
sion component is incident to the tenth lens, and is con-
verged on a back focal plane of the tenth lens and a front
focal plane of the eleventh lens. The converged light
beam diverges through the eleventh lens to form a new
parallel light beam.
[0163] The following describes an optical path after the
first optical switch array 204 propagates the plurality of
deflected third sub-wavelength light beams to the second
wavelength dispersion component 208 through the redi-
rection component 203.
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[0164] In this embodiment of this application, the sec-
ond wavelength dispersion component 208 is located on
the back focal plane of the lens 1, and the lens 1 is con-
figured to propagate the plurality of third sub-wavelength
light beams to the second wavelength dispersion com-
ponent 208.
[0165] As shown in FIG. 4 and FIG. 5b, in this embod-
iment of this application, the lens 1 may refract the plu-
rality of third sub-wavelength light beams on the wave-
length plane and the port switching plane. According to
a geometric optical imaging principle, light beams that
exit from different positions on the focal plane (for exam-
ple, the front focal plane) at a same angle are incident at
a same position on an image plane at different angles
after passing through the lens 1. Because the plurality of
third sub-wavelength light beams incident to the lens 1
are parallel to each other, the plurality of third sub-wave-
length light beams may converge to a same location of
the second wavelength dispersion component 208.
[0166] In this embodiment of this application, the sec-
ond wavelength dispersion component 208 is configured
to combine the plurality of deflected third sub-wavelength
light beams into a third light beam, to propagate the third
light beam to the third optical switch array 209.
[0167] The third optical switch array 209 is configured
to propagate the third light beam to the second output
component 210, and the second output component 210
is configured to output the third light beam to drop a sig-
nal.
[0168] Herein, the so-called "drop a signal" is obtaining
downlink signal light that needs to be sent to a local node
(through an output port), and the downlink signal light
may be signal light from an external communications
node, or may be signal light from a local communications
node. This is not specifically limited in the present inven-
tion. It should be noted that, in this embodiment of the
present invention, the output port used by the downlink
signal light may be set randomly. For example, a quantity
of output ports used by the downlink signal light may be
the same as a quantity of wavelengths of the downlink
signal light. In other words, one output port is configured
to obtain a downlink signal light of only one wavelength.
Alternatively, a same output port may be used to output
a combination of plurality of sub-signal light from different
ports. Alternatively, a time division multiplexing manner
may be used, so that one output port is configured to
receive downlink signal light of one wavelength in one
time period, and receive downlink signal light of another
wavelength in another time period.
[0169] In this embodiment of this application, as shown
in FIG. 4, the second output component 210 may include
an output optical fiber array 3101 and an output collimator
array 3102.
[0170] In this embodiment of this application, the sec-
ond output component 210 may include M = P x Q output
ports to drop signals configured for output to drop signals,
and the third light beam may be output from one of the
M output ports to drop signals. In this embodiment, values

of P, Q, and M are positive integers, P is a quantity of
output ports to drop signals in a column in a port direction,
and Q is a quantity of columns of the output ports to drop
signals in a wavelength direction.
[0171] Optionally, the ROADM in this embodiment of
this application may further include a spot beam expan-
sion component including a plurality of lenses. The spot
beam expansion component is configured to change a
spot size of the third light beam output by the second
wavelength dispersion component 208.
[0172] Specifically, the spot beam expansion compo-
nent is configured to receive the third light beam output
by the second wavelength dispersion component 208,
change a light beam characteristic of the third light beam,
and then output the third light beam to the third optical
switch array 209. The spot beam expansion component
may include at least one lens. For example, as shown in
FIG. 4, a twelfth lens (the lens 12) and a thirteenth lens
(the lens 13) constitute the spot beam expansion com-
ponent configured to expand the third light beam output
by the second wavelength dispersion component 208.
Focal lengths of the twelfth lens and the thirteenth lens
may be different, and are respectively f1 and f2. A spacing
between the twelfth lens and the thirteenth lens is a sum
of f1 and f2. In this embodiment, the third light beam
output by the second wavelength dispersion component
208 is incident to the twelfth lens, and is converged on a
back focal plane of the twelfth lens and a front focal plane
of the thirteenth lens. The converged light beam diverges
through the thirteenth lens to form a new parallel light
beam.
[0173] In this embodiment of this application, the first
optical switch array 204 deflects the plurality of first sub-
wavelength light beams in different light beam propaga-
tion directions for different output port types, so that the
light beam output to drop a signal can bypass the optical
path for output from a dimension, and be output from the
output port to drop a signal. Correspondingly, the light
beam output from a dimension can bypass the optical
path for output to drop a signal, and be output from the
output port from a dimension. An optical path of the first
light beam from an input port from a dimension to the
output from a dimension needs to pass through only two
optical switch arrays (the first optical switch array 204
and the second optical switch array 205), and an optical
path of the first light beam from the input port from a
dimension to the output to drop a signal also needs to
pass through only two optical switch arrays (the first op-
tical switch array 204 and the third optical switch array
209). In this way, insertion losses caused by one optical
switch array are reduced for a to-be-dropped signal, and
filtering of the optical switch array is reduced for the to-
be-dropped signal. This reduces signal filtering penalty.
In addition, in this embodiment, when the first light beam
is transmitted on an optical path from the first input com-
ponent 201 to the first output component 207 and on an
optical path from the first input component 201 to the
second output component 210, some optical paths and
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optical components (the first input component 201, the
lens 6, the lens 7, the lens 4, the first wavelength disper-
sion component 202, the lens 5, the first optical switch
array 204, and the lens 1) are shared. This reduces a
quantity of optical components.
[0174] FIG. 6A to FIG. 6C are a schematic structural
diagram of an optical path of an optical communications
apparatus on a port switching plane according to an em-
bodiment of the present invention. FIG. 7a is a schematic
structural diagram of an optical path of an optical com-
munications apparatus on a port switching plane accord-
ing to an embodiment of the present invention. FIG. 7b
is a schematic structural diagram of an optical path of an
optical communications apparatus on a wavelength
plane according to an embodiment of the present inven-
tion. FIG. 7c is a schematic structural diagram of an op-
tical path of an optical communications apparatus on a
wavelength plane according to an embodiment of the
present invention. Specifically, FIG. 7a is a schematic
structural diagram of an optical path from input from a
dimension to output to drop a signal. FIG. 7b is a sche-
matic structural diagram of an optical path from input from
a dimension to output from a dimension. FIG. 7c is a
schematic structural diagram of an optical path from input
from a dimension to output to drop a signal. The wave-
length plane is a YOZ plane, and the port switching plane
is an XOZ plane. Specifically, as shown in FIG. 7a, the
second wavelength dispersion component 208 is located
on the back focal plane of the second lens (the lens 2),
and the second lens is configured to propagate the plu-
rality of third sub-wavelength light beams to the second
wavelength dispersion component 208.
[0175] Different from the foregoing embodiments cor-
responding to FIG. 4 and FIG. 5b, in the embodiments
corresponding to FIG. 4 and FIG. 5b, when the first light
beam is transmitted on the optical path from the first input
component to the first output component and on the op-
tical path from the first input component to the second
output component, the shared optical paths and the
shared optical components include the first input com-
ponent, the lens 6, the lens 7, the lens 4, the first wave-
length dispersion component 202, the lens 5, the first
optical switch array 204, and the lens 1. In this embodi-
ment, when the first light beam is transmitted on the op-
tical path from the first input component to the first output
component and on the optical path from the first input
component to the second output component, the shared
optical paths and the shared optical components include
the first input component, the lens 6, the lens 7, the lens
4, the first wavelength dispersion component 202, the
lens 5, the first optical switch array 204, and the lens 2.
[0176] FIG. 8 is a schematic architectural diagram of
an optical communications apparatus according to an
embodiment of the present invention. Specifically, the
optical communications apparatus in this embodiment
may be a reconfigurable optical add/drop multiplexer
ROADM. As shown in FIG. 8, an ROADM architecture
provided in an embodiment of the present invention in-

cludes a first input component 201, a first wavelength
dispersion component 202, a second wavelength disper-
sion component 208, a third wavelength dispersion com-
ponent 206, a first optical switch array 204, a second
optical switch array 205, a third optical switch array 209,
a first output component 207, a second output compo-
nent 210, a second input component 801, a fourth optical
switch array 802, and a fourth wavelength dispersion
component 803.
[0177] Specifically, for specific descriptions about the
first input component 201, the first wavelength dispersion
component 202, the second wavelength dispersion com-
ponent 208, the third wavelength dispersion component
206, the first optical switch array 204, the second optical
switch array 205, the third optical switch array 209, the
first output component 207, the second output compo-
nent 210, and related optical paths thereof, refer to the
embodiments corresponding to FIG. 3, FIG. 4, FIG. 5a,
and FIG. 5b, and details are not described herein again.
[0178] In this embodiment of this application, the
ROADM further includes the second input component
801, the fourth optical switch array 802, and the fourth
wavelength dispersion component 803.
[0179] The second input component 801 is configured
to input a fourth light beam, and make the fourth light
beam incident to the fourth optical switch array.
[0180] In this embodiment of this application, the sec-
ond input component 801 may include M = P x Q input
ports, and the M input ports are configured for input to
add a signal. The second input component is configured
to output input light beams received from the M input
ports to the fourth optical switch array 802. Specifically,
the second input component 801 may make the fourth
light beam input to add a signal incident to the fourth
optical switch array 802. In this embodiment, values of
P, Q, and M are positive integers, P is a quantity of input
ports to add signals in a column in a port direction, and
Q is a quantity of columns of the input ports to add signals
in a wavelength direction.
[0181] The fourth optical switch array 802 is configured
to perform angle deflection on the fourth light beam to
obtain a fifth light beam, and propagate the fifth light beam
to the fourth wavelength dispersion component 803.
[0182] In this embodiment of this application, the fourth
optical switch array 802 may perform angle deflection on
the fourth light beam on a port switching plane to obtain
the fifth light beam, and propagate the fifth light beam to
the fourth wavelength dispersion component 803.
[0183] The fourth wavelength dispersion component
803 is configured to decompose the fifth light beam into
a plurality of fourth sub-wavelength light beams, and
propagate the plurality of fourth sub-wavelength light
beams to the second optical switch array.
[0184] In this embodiment of this application, the fourth
optical switch array 802 may perform angle deflection on
the fourth light beam on the wavelength plane to obtain
the fifth light beam, and propagate the fifth light beam to
the fourth wavelength dispersion component 803.
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[0185] The second optical switch array 205 is further
configured to perform angle deflection on the plurality of
fourth sub-wavelength light beams to obtain a plurality
of fifth sub-wavelength light beams, and propagate the
plurality of fifth sub-wavelength light beams to the third
wavelength dispersion component 206 through the redi-
rection component 203.
[0186] In this embodiment of this application, the sec-
ond optical switch array 205 may perform angle deflec-
tion on the plurality of fourth sub-wavelength light beams
on at least one of the wavelength plane and the port
switching plane to obtain the plurality of fifth sub-wave-
length light beams, and propagate the plurality of fifth
sub-wavelength light beams to the third wavelength dis-
persion component 206.
[0187] It can be learned from the foregoing that, in this
embodiment of this application, for a light beam input to
add a signal of a client, an optical path of the fourth light
beam from an input port to add a signal to output from a
dimension needs to pass through only two optical switch
arrays (the fourth optical switch array 802 and the second
optical switch array 205). In this way, insertion losses
caused by one optical switch array are reduced for a to-
be-added signal, and filtering of the optical switch array
is reduced for the to-be-added signal. This reduces signal
filtering penalty.
[0188] FIG. 9a is a schematic structural diagram of an
optical path of an optical communications apparatus on
a port switching plane according to an embodiment of
the present invention. The wavelength plane is a YOZ
plane, and the port switching plane is an XOZ plane. Spe-
cifically, the optical communications apparatus further in-
cludes a second input component 801, a fourth optical
switch array 802, and a fourth wavelength dispersion
component 803.
[0189] Specifically, the second input component 801
is configured to input a fourth light beam, and make the
fourth light beam incident to the fourth optical switch array
802.
[0190] In this embodiment of this application, the sec-
ond input component 801 includes M = P x Q input ports,
and the M input ports are configured for input to add sig-
nals of a client. In this embodiment, values of P, Q, and
M are positive integers, P is a quantity of input ports to
add signals in a column in a port direction, and Q is a
quantity of columns of the input ports to add signals in a
wavelength direction. The M input ports included in the
second input component 801 may be arranged in a two-
dimensional manner, and a light beam obtained by the
second input component 801 may be a wavelength divi-
sion multiplex (wavelength division multiplex, WDM) light
beam. The fourth light beam in this embodiment may be
a WDM light beam. One WDM light beam may include a
plurality of (at least two) sub-beams, and center wave-
lengths of the sub-beams (or center frequencies of the
sub-beams) are different from each other.
[0191] In this embodiment of this application, the fourth
light beam may be incident to one of the M input ports in

the second input component 801.
[0192] Optionally, in this embodiment of this applica-
tion, the second input component 801 may include an
input optical fiber array 8011 and an input collimator array
8012.
[0193] The input optical fiber array 8011 may include
M input optical fibers arranged in a two-dimensional man-
ner. Specifically, the input optical fiber array 8011 may
include the M input optical fibers arranged in a two-di-
mensional manner on the wavelength plane and the port
switching plane.
[0194] The input collimator array 8012 may include M
collimators arranged in a two-dimensional manner. The
M collimators respectively correspond to the M input op-
tical fibers, and the input collimator array 8012 is config-
ured to convert light beams input by the M input optical
fibers into the collimated light beams. Specifically, the
input collimator array 8012 may include the M collimators
arranged in the two-dimensional manner on the wave-
length plane and the port switching plane. The M colli-
mators one-to-one correspond to the M input optical fib-
ers. One collimator is configured to collimate a light beam
output from a corresponding input optical fiber, and ex-
tend a waist value of the light beam to facilitate subse-
quent optical path processing.
[0195] In this embodiment of this application, one of
the M input optical fibers may obtain the fourth light beam,
and convert the fourth light beam into the collimated light
beam by using a corresponding input collimator.
[0196] In this embodiment of this application, the fourth
optical switch array 802 is configured to perform angle
deflection on the fourth light beam to obtain a fifth light
beam, and propagate the fifth light beam to the fourth
wavelength dispersion component 803.
[0197] In this embodiment of this application, option-
ally, the fourth optical switch array 802 is configured to
perform angle deflection on the fourth light beam on at
least one of a first plane and a second plane to obtain
the fifth light beam. The second optical switch array 802
is further configured to perform angle deflection on a plu-
rality of fourth sub-wavelength light beams on at least
one of the first plane and the second plane to obtain a
plurality of fifth sub-wavelength light beams. The first
plane and the second plane are orthogonal to each other.
[0198] Optionally, in this embodiment of this applica-
tion, a spot beam expansion component including a plu-
rality of lenses may further be included. The spot beam
expansion component is configured to change a spot size
of the fifth light beam output by the fourth optical switch
array 802. Spot switching can be performed on a light
beam output by the fourth optical switch array 802 by
disposing the spot beam expansion component, so that
an input light beam can better meet a processing char-
acteristic of a subsequent optical element.
[0199] In this embodiment of this application, the fourth
wavelength dispersion component 803 is configured to
decompose, on the first plane (on the wavelength plane),
the fifth light beam into the plurality of fourth sub-wave-
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length light beams, and propagate the plurality of fourth
sub-wavelength light beams to the second optical switch
array 205 through the redirection component 203.
[0200] The redirection component 203 in this embod-
iment of this application is configured to receive the plu-
rality of fourth sub-wavelength light beams output by the
fourth wavelength dispersion component 803, and redi-
rect the plurality of fourth sub-wavelength light beams to
corresponding positions of the second optical switch ar-
ray 205.
[0201] In this embodiment of this application, the redi-
rection component 203 may include a first lens (the lens
1), a second lens (the lens 2), and a third lens (the lens 3).
[0202] The second lens is located on a back focal plane
of the first lens, the second lens is located on a front focal
plane of the third lens, the fourth wavelength dispersion
component is located on a front focal plane of the third
lens, and the second optical switch array is located on a
back focal plane of the third lens. The third lens is con-
figured to propagate the plurality of fourth sub-wave-
length light beams to the second optical switch array 205.
[0203] Specifically, the third lens is configured to re-
fract the plurality of fourth sub-wavelength light beams
on the wavelength plane and the port switching plane,
and propagate the plurality of fourth sub-wavelength light
beams to the second optical switch array 205.
[0204] It should be noted that the redirection compo-
nent 203 shown in FIG. 9a is merely an example. The
redirection component 203 may alternatively be another
component. Configuration locations of components of
the reconfigurable optical add/drop multiplexer may be
different based on a difference between selected com-
ponents used as the redirection component 203. In other
words, transmission paths of light beams in the reconfig-
urable optical add/drop multiplexer are different.
[0205] In this embodiment of this application, the sec-
ond optical switch array 205 is further configured to per-
form angle deflection on the plurality of fourth sub-wave-
length light beams to obtain the plurality of fifth sub-wave-
length light beams, and propagate the plurality of fifth
sub-wavelength light beams to the third wavelength dis-
persion component 206 through the redirection compo-
nent 203.
[0206] In this embodiment of this application, the sec-
ond optical switch array 205 is further configured to per-
form angle deflection on the plurality of fourth sub-wave-
length light beams on at least one of the wavelength plane
and the port switching plane to obtain the plurality of fifth
sub-wavelength light beams.
[0207] It should be noted that, a light beam that corre-
sponds to a to-be-added signal input from an input port
to add a signal and that is switched to a same output port
and a light beam that corresponds to a signal input from
a dimension and that is switched to the same output port
have a same spot location in the second optical switch
array 205.
[0208] It can be learned from the foregoing that, in this
embodiment, for the light beam input to add a signal of

the client, the optical path of the fourth light beam from
the input port to add a signal to the output from a dimen-
sion needs to pass through only two optical switch arrays
(the fourth optical switch array 802 and the second optical
switch array 205). In this way, the insertion losses caused
by the one optical switch array are reduced for the to-be-
added signal, and filtering of the optical switch array is
reduced for the to-be-added signal. This reduces the sig-
nal filtering penalty. In addition, in this embodiment, the
fourth light beam is transmitted on an optical path from
the second input component 801 to the first output com-
ponent 207 and on an optical path from the first input
component 201 to the first output component 207, the
shared optical paths and the shared optical components
include the second optical switch array 205, a lens 8, the
third wavelength dispersion component 206, a lens 9, a
lens 10, a lens 11, the first output component 207, and
a lens 3. Compared with the conventional technology, a
quantity of optical components is reduced.
[0209] FIG. 9b is a schematic structural diagram of an
optical path of an optical communications apparatus on
a wavelength plane according to an embodiment of the
present invention. Specifically, FIG. 9b is a schematic
structural diagram of an optical path from input to add a
signal to output from a dimension. The wavelength plane
is a YOZ plane, and a port switching plane is an XOZ
plane. Specifically, as shown in FIG. 9b, a second lens
(the lens 2) is located on a back focal plane of a first lens
(a lens 1), the second lens (the lens 2) is located on a
front focal plane of a third lens (a lens 3), the fourth wave-
length dispersion component 803 is located on a front
focal plane of the second lens (the lens 2), and the second
optical switch array 205 is located on a back focal plane
of the second lens (the lens 2). The second lens (the lens
2) is configured to propagate the plurality of fourth sub-
wavelength light beams to the second optical switch array
205.
[0210] Different from the foregoing embodiments cor-
responding to FIG. 4 and FIG. 9a, in this embodiment,
the fourth light beam is transmitted on the optical path
from the second input component 801 to the first output
component 207 and on the optical path from the first input
component 201 to the first output component 207, the
shared optical paths and the shared optical components
include the second optical switch array 205, the lens 8,
the third wavelength dispersion component 206, the lens
9, the lens 10, the lens 11, the first output component
207, and the lens 2. In the embodiments corresponding
to FIG. 4 and FIG. 9a, on the optical path from the second
input component 801 to the first output component 207
and the optical path from the first input component 201
to the first output component 207, the shared optical
paths and the shared optical components include the
second optical switch array 205, the lens 8, the third
wavelength dispersion component 206, the lens 9, the
lens 10, the lens 11, the first output component 207, and
the lens 3.
[0211] The following describes a specific structure of
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the optical communications apparatus when the optical
deflection component includes the first optical switch ar-
ray 204, the redirection component 203, a first polariza-
tion control element 901, and a polarization beam split-
ting element 902.
[0212] FIG. 10 is a schematic architectural diagram of
an optical communications apparatus 200 according to
an embodiment of the present invention. Specifically, the
optical communications apparatus 200 in this embodi-
ment may be a reconfigurable optical add/drop multiplex-
er ROADM. As shown in FIG. 10, an ROADM architecture
provided in this embodiment of the present invention in-
cludes:
a first input component 201, a first wavelength dispersion
component 202, a second wavelength dispersion com-
ponent 208, a third wavelength dispersion component
206, a first optical switch array 204, a second optical
switch array 205, a third optical switch array 209, a first
output component 207, a redirection component 203, a
second output component 210, a first polarization control
element 901, and a polarization beam splitting element
902.
[0213] For descriptions of the first input component
201, the first wavelength dispersion component 202, the
second wavelength dispersion component 208, the third
wavelength dispersion component 206, the second op-
tical switch array 205, the third optical switch array 209,
the first output component 207, and the second output
component 210, refer to the descriptions in the foregoing
embodiments, and details are not described herein
again.
[0214] In this embodiment of this application, the first
optical switch array 204 is configured to perform angle
deflection on a plurality of first sub-wavelength light
beams, and propagate the plurality of first sub-wave-
length light beams to the first polarization control element
901 through the redirection component 203.
[0215] The first polarization control element 901 is con-
figured to change a polarization state of the plurality of
incident first sub-wavelength light beams, and output a
plurality of second sub-wavelength light beams or a plu-
rality of third sub-wavelength light beams to the polari-
zation beam splitting element 902. A polarization state
of the plurality of second sub-wavelength light beams
and a polarization state of the plurality of third sub-wave-
length light beams are orthogonal to each other.
[0216] In this embodiment of this application, the first
polarization control element 901 may be a half-wave
plate, a liquid crystal modulated lens, or another first po-
larization control element. The polarization beam splitting
element may change a polarization state of a light beam,
so that the polarization state of the light beam is one of
two mutually orthogonal polarization states.
[0217] In this embodiment of this application, the first
polarization control element 901 may determine an out-
put port type corresponding to a first light beam, and
change the polarization state of the first sub-wavelength
light beam to a polarization state corresponding to the

corresponding output port type based on the output port
type corresponding to the first light beam.
[0218] If the polarization beam splitting element 902
receives the plurality of second sub-wavelength light
beams incident from the first polarization control element,
the polarization beam splitting element 902 is configured
to control a light beam propagation direction of the plu-
rality of second sub-wavelength light beams, so that the
plurality of second sub-wavelength light beams are inci-
dent to the second optical switch array 205. If the polar-
ization beam splitting element 902 receives the plurality
of third sub-wavelength light beams incident from the first
polarization control element, the polarization beam split-
ting element 902 is configured to control a light beam
propagation direction of the plurality of third sub-wave-
length light beams, so that the plurality of third sub-wave-
length light beams are incident to the second wavelength
dispersion component 208. The light beam propagation
direction of the second sub-wavelength light beam is dif-
ferent from that of the third sub-wavelength light beam.
[0219] In this embodiment of this application, the opti-
cal communications apparatus further includes a second
input component 801, a fourth optical switch array 802,
a fourth wavelength dispersion component 803, and a
second polarization control element 903.
[0220] The second input component 801 is configured
to input a fourth light beam, and make the fourth light
beam incident to the fourth optical switch array.
[0221] The fourth optical switch array 802 is configured
to perform angle deflection on the fourth light beam to
obtain a fifth light beam, and propagate the fifth light beam
to the fourth wavelength dispersion component 803.
[0222] The fourth wavelength dispersion component
803 is configured to decompose the fifth light beam into
a plurality of fourth sub-wavelength light beams, and
propagate the plurality of fourth sub-wavelength light
beams to the second polarization control element 903.
[0223] The second polarization control element 903 is
configured to change a polarization state of the plurality
of incident fourth sub-wavelength light beams, and output
the plurality of fourth sub-wavelength light beams to the
polarization beam splitting element 902, so that the po-
larization beam splitting element 902 propagates the plu-
rality of fourth sub-wavelength light beams to the second
optical switch array 205.
[0224] In this embodiment of this application, the sec-
ond polarization control element 903 may be mounted
on a client side of the polarization beam splitting element
902, and the second polarization control element 903
may be a non-reciprocal optical rotation component, in-
cluding but is not limited to a combination of a Faraday
rotator and a half-wave plate. The second polarization
control element 903 may keep a polarization state of a
light beam passing through the second polarization con-
trol element 903 from left to right unchanged, and a po-
larization state of a light beam passing through the sec-
ond polarization control element 903 from right to left
changes and is not limited to an orthogonal state. After
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the plurality of fourth sub-wavelength light beams pass
through the non-reciprocal optical rotation component,
the plurality of fourth sub-wavelength light beams bend
to a direction of the first output component 207 after pass-
ing through the polarization beam splitting element 902.
This implements an added function.
[0225] An embodiment of this application provides an
optical communications apparatus, and the optical com-
munications apparatus may be an ROADM. The first po-
larization control element 901 may determine an output
port type corresponding to a second light beam, and
change a polarization state of the second light beam to
a polarization state corresponding to the corresponding
output port type based on the output port type corre-
sponding to the second light beam. The polarization
beam splitting element 902 may control a light beam
propagation direction of the second light beam based on
the polarization state of the second light beam. In this
embodiment, an optical path of the first light beam from
an input port from a dimension to output from a dimension
needs to pass through only two optical switch arrays (the
first optical switch array 204 and the second optical switch
array 205), and an optical path of the first light beam from
the input port from a dimension to output to drop a signal
also needs to pass through only two optical switch arrays
(the first optical switch array 204 and the third optical
switch array 209). In this way, insertion losses caused
by one optical switch array are reduced for a to-be-
dropped signal, and filtering of the optical switch array is
reduced for the to-be-dropped signal. This reduces signal
filtering penalty.
[0226] FIG. 11 is a schematic architectural diagram of
an optical communications apparatus 200 according to
an embodiment of the present invention. Specifically, the
optical communications apparatus 200 in this embodi-
ment may be a reconfigurable optical add/drop multiplex-
er ROADM. As shown in FIG. 11, an ROADM architecture
provided in this embodiment of the present invention in-
cludes:
a first input component 201, a second input component
801, a first wavelength dispersion component 202, a sec-
ond wavelength dispersion component 208, a third wave-
length dispersion component 206, a fourth wavelength
dispersion component 803, a fifth wavelength dispersion
component 1101, a sixth wavelength dispersion compo-
nent 1102, a first optical switch array 204, a first polari-
zation control element 901, a second polarization control
element 903, a polarization beam splitting element 902,
a second optical switch array 205, a third optical switch
array 209, a fourth optical switch array 802, a first output
component 207, a redirection component 203, and a sec-
ond output component 210.
[0227] For descriptions of the first input component
201, the second input component 801, the first wave-
length dispersion component 202, the second wave-
length dispersion component 208, the third wavelength
dispersion component 206, the fourth wavelength dis-
persion component 803, the first optical switch array 204,

the first polarization control element 901, the second po-
larization control element 903, the polarization beam
splitting element 902, the second optical switch array
205, the third optical switch array 209, the fourth optical
switch array 802, the first output component 207, the re-
direction component 203, and the second output com-
ponent 210, refer to the foregoing embodiments, and de-
tails are not described herein again.
[0228] In this embodiment, the fifth wavelength disper-
sion component 1101 is configured to combine a plurality
of first sub-wavelength light beams incident from the first
optical switch array through the redirection component
203 into a second light beam, and propagate the second
light beam to the first polarization control element 901
through the redirection component 203.
[0229] The sixth wavelength dispersion component
1102 is configured to decompose the light beam incident
from the polarization beam splitting element 902 into a
plurality of second sub-wavelength light beams, and
propagate the plurality of second sub-wavelength light
beams to the second optical switch array 205.
[0230] It can be learned from the foregoing that, in this
embodiment of this application, the first polarization con-
trol element 901 may determine an output port type cor-
responding to the second light beam, and change a po-
larization state of the second light beam to a polarization
state corresponding to the corresponding output port type
based on the output port type corresponding to the sec-
ond light beam. The polarization beam splitting element
902 may control a light beam propagation direction of the
second light beam based on the polarization state of the
second light beam. In this embodiment, an optical path
of a first light beam from an input port from a dimension
to output from a dimension needs to pass through only
two optical switch arrays (the first optical switch array
204 and the second optical switch array 205), and an
optical path of the light beam from the input port from a
dimension to output to drop a signal also needs to pass
through only two optical switch arrays (the first optical
switch array 204 and the third optical switch array 209).
The light beam also needs to pass through only two op-
tical switch arrays from an input port to add a signal to
an output port from a dimension. In this way, insertion
losses caused by one optical switch array are reduced
for each of a to-be-added signal and a to-be-dropped
signal, and filtering of the optical switch array is reduced
for each of the to-be-added signal and the to-be-dropped
signal. This reduces signal filtering penalty.
[0231] FIG. 12 is a schematic structural diagram of an
optical path of an optical communications apparatus on
a wavelength plane according to an embodiment of the
present invention. FIG. 13a is a schematic structural di-
agram of an optical path of an optical communications
apparatus on a port switching plane according to an em-
bodiment of the present invention. FIG. 13b is a sche-
matic structural diagram of an optical path of an optical
communications apparatus on a port switching plane ac-
cording to an embodiment of the present invention. The
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wavelength plane is a YOZ plane, and a port switching
plane is an XOZ plane. Specifically, as shown in FIG. 12,
an ROADM includes:
a first input component 201, a second input component
801, a first wavelength dispersion component 202, a third
wavelength dispersion component 206, a fifth wave-
length dispersion component 1101, a sixth wavelength
dispersion component 1102, a first optical switch array
204, a first polarization control element 901, a second
polarization control element 903, a polarization beam
splitting element 902, a second optical switch array 205,
a third optical switch array 209, a fourth optical switch
array 802, a first output component 207, a redirection
component 203, and a second output component 210.
[0232] For specific descriptions of the first input com-
ponent 201, refer to the foregoing embodiments, and de-
tails are not described herein again.
[0233] Optionally, in this embodiment of this applica-
tion, a third polarization control element 904 may further
be included. The third polarization control element 904
may convert deflection states of incident light beams into
a same polarization state. For example, this can be im-
plemented by using a combination of a Yttrium vanadate
lens and a half-wave plate or a combination of a Wallas-
ton prism and a half-wave plate, but this is not limited
thereto.
[0234] Optionally, in this embodiment of this applica-
tion, a spot beam expansion component including a lens
1 and a lens 2 may further be included.
[0235] For specific descriptions of the first wavelength
dispersion component 202, refer to the foregoing embod-
iments, and details are not described herein again.
[0236] Optionally, the redirection component 203 in
this embodiment of this application may include a 4f sys-
tem including a lens 3 and a lens 4.
[0237] For specific descriptions of the first optical
switch array 204 and the fifth wavelength dispersion com-
ponent 1101, refer to the foregoing embodiments, and
details are not described herein again.
[0238] Optionally, the redirection component 203 in
this embodiment of this application may include a 4f sys-
tem including a lens 5 and a lens 6, and a relay lens. The
relay lens may relocate an incident light beam to the first
polarization control element 901.
[0239] For specific descriptions of the first polarization
control element 901, the polarization beam splitting ele-
ment 902, and the sixth wavelength dispersion compo-
nent 1102, refer to the foregoing embodiments, and de-
tails are not described herein again.
[0240] Optionally, the redirection component 203 in
this embodiment of this application may include a 4f sys-
tem including a lens 7 and a lens 8.
[0241] For specific descriptions of the second optical
switch array 205 and the third wavelength dispersion
component 206, refer to the foregoing embodiments, and
details are not described herein again.
[0242] Optionally, the redirection component 203 in
this embodiment of this application may include a 4f sys-

tem including a lens 9 and a lens 10.
[0243] Optionally, in this embodiment of this applica-
tion, a spot beam expansion component including a lens
11 and a lens 12 may further be included.
[0244] Optionally, in this embodiment of this applica-
tion, a fourth polarization control element 905 may further
be included. The fourth polarization control element 905
may convert a deflection state of an incident light beam
into a polarization state the same as that of a first light
beam incident from the first input component.
[0245] For specific descriptions of the first output com-
ponent 207 and the third optical switch array 209, refer
to the foregoing embodiments, and details are not de-
scribed herein again.
[0246] Optionally, in this embodiment of this applica-
tion, a spot beam expansion component including a lens
13 and a lens 14 may further be included.
[0247] Optionally, in this embodiment of this applica-
tion, a fifth polarization control element 906 may further
be included. The fifth polarization control element 906
may convert a deflection state of an incident light beam
into a polarization state the same as that of a first light
beam incident from the first input component.
[0248] For specific descriptions of the second output
component 210, the second input component 801, the
fourth optical switch array 802, and the second polariza-
tion control element 903, refer to the foregoing embodi-
ments, and details are not described herein again.
[0249] Optionally, in this embodiment of this applica-
tion, the second input component 801 may include an
input optical fiber array 12011 and an input collimator
array 12012.
[0250] It should be noted that an input optical fiber array
3101, the input optical fiber array 12011, an input colli-
mator array 3102, the input collimator array 12012, the
third optical switch array 209, and the fourth optical switch
array 802 shown in FIG. 12 are in a same position on a
dispersion switching plane. In actual application, the in-
put optical fiber array 3101, the input optical fiber array
12011, the input collimator array 3102, the input collima-
tor array 12012, the third optical switch array 209, and
the fourth optical switch array 802 may alternatively not
be located in a same position on a dispersion switching
plane. This is not limited herein.
[0251] FIG. 14 is an example of a flowchart of a wave-
length selection method according to an embodiment of
the present invention. The method may be performed by
an ROADM, and specifically includes the following steps.
[0252] 1401: A first input component inputs a first light
beam and makes the first light beam incident to a first
wavelength dispersion component.
[0253] 1402: The first wavelength dispersion compo-
nent decomposes the first light beam incident from the
first input component into a plurality of first sub-wave-
length light beams, and propagates the plurality of first
sub-wavelength light beams to an optical deflection com-
ponent.
[0254] 1403: The optical deflection component per-
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forms angle deflection on the plurality of first sub-wave-
length light beams to obtain a plurality of second sub-
wavelength light beams, and propagates the plurality of
second sub-wavelength light beams to a second optical
switch array; the optical deflection component further
performs angle deflection on the plurality of first sub-
wavelength light beams to obtain a plurality of third sub-
wavelength light beams, and propagates the plurality of
third sub-wavelength light beams to a second wavelength
dispersion component; and a light beam propagation di-
rection of the second sub-wavelength light beam is dif-
ferent from that of the third sub-wavelength light beam.
[0255] 1404: The second optical switch array propa-
gates the plurality of second sub-wavelength light beams
to a third wavelength dispersion component.
[0256] 1405: The third wavelength dispersion compo-
nent combines the plurality of second sub-wavelength
light beams into a second light beam, and propagates
the second light beam to a first output component.
[0257] 1406: The first output component outputs the
second light beam from a dimension.
[0258] 1407: The second wavelength dispersion com-
ponent combines the plurality of third sub-wavelength
light beams into a third light beam, and propagates the
third light beam to a third optical switch array.
[0259] 1408: The third optical switch array propagates
the third light beam to a second output component.
[0260] 1409: The second output component outputs
the third light beam to drop a signal.
[0261] Optionally, the optical deflection component in-
cludes a first optical switch array and a redirection com-
ponent.
[0262] That the optical deflection component performs
angle deflection on the plurality of first sub-wavelength
light beams to obtain a plurality of second sub-wave-
length light beams, and propagates the plurality of sec-
ond sub-wavelength light beams to a second optical
switch array; the optical deflection component further
performs angle deflection on the plurality of first sub-
wavelength light beams to obtain a plurality of third sub-
wavelength light beams, and propagates the plurality of
third sub-wavelength light beams to a second wavelength
dispersion component; and that a light beam propagation
direction of the second sub-wavelength light beam is dif-
ferent from that of the third sub-wavelength light beam
includes:
[0263] The first optical switch array performs angle de-
flection on the plurality of first sub-wavelength light
beams to obtain the plurality of second sub-wavelength
light beams, and propagates the plurality of second sub-
wavelength light beams to the second optical switch array
through the redirection component; and the first optical
switch array further performs angle deflection on the plu-
rality of first sub-wavelength light beams to obtain the
plurality of third sub-wavelength light beams, and prop-
agates the plurality of third sub-wavelength light beams
to the second wavelength dispersion component through
the redirection component.

[0264] Optionally, that the first wavelength dispersion
component decomposes the first light beam incident from
the first input component into a plurality of first sub-wave-
length light beams includes:
The first wavelength dispersion component decompos-
es, on a first plane, the first light beam incident from the
first input component into the plurality of first sub-wave-
length light beams.
[0265] Optionally, that the first optical switch array per-
forms angle deflection on the plurality of first sub-wave-
length light beams to obtain the plurality of second sub-
wavelength light beams, and propagates the plurality of
second sub-wavelength light beams to the second optical
switch array through the redirection component; and that
the first optical switch array further performs angle de-
flection on the plurality of first sub-wavelength light
beams to obtain the plurality of third sub-wavelength light
beams, and propagates the plurality of third sub-wave-
length light beams to the second wavelength dispersion
component through the redirection component includes:
[0266] The first optical switch array performs angle de-
flection on the plurality of first sub-wavelength light
beams on at least one of the first plane and a second
plane to obtain the plurality of second sub-wavelength
light beams, and propagates the plurality of second sub-
wavelength light beams to the second optical switch array
through the redirection component. The first optical
switch array further performs angle deflection on the plu-
rality of first sub-wavelength light beams on at least one
of the first plane and the second plane to obtain the plu-
rality of third sub-wavelength light beams, and propa-
gates the plurality of third sub-wavelength light beams to
the second wavelength dispersion component through
the redirection component. The first plane and the sec-
ond plane are orthogonal to each other.
[0267] Optionally, the redirection component includes
a first lens, a second lens, and a third lens.
[0268] The second lens is located on a back focal plane
of the first lens, the second lens is located on a front focal
plane of the third lens, the second optical switch array is
located on a back focal plane of the second lens, and the
first optical switch array is located on a front focal plane
of the second lens.
[0269] That the first optical switch array propagates
the plurality of second sub-wavelength light beams to a
second optical switch array through the redirection com-
ponent includes:
propagating the plurality of second sub-wavelength light
beams to the second optical switch array through the first
lens, the second lens, and the third lens.
[0270] Optionally, the second wavelength dispersion
component is located on the back focal plane of the first
lens.
[0271] That the first optical switch array propagates
the plurality of third sub-wavelength light beams to the
second wavelength dispersion component through the
redirection component includes:
propagating the plurality of third sub-wavelength light
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beams to the second wavelength dispersion component
through the first lens.
[0272] Optionally, the second wavelength dispersion
component is located on the back focal plane of the sec-
ond lens.
[0273] That the first optical switch array propagates
the plurality of third sub-wavelength light beams to the
second wavelength dispersion component through the
redirection component includes:
propagating the plurality of third sub-wavelength light
beams to the second wavelength dispersion component
through the second lens.
[0274] Optionally, the method further includes:
A second input component inputs a fourth light beam,
and makes the fourth light beam incident to a fourth op-
tical switch array.
[0275] The fourth optical switch array performs angle
deflection on the fourth light beam to obtain a fifth light
beam, and propagates the fifth light beam to a fourth
wavelength dispersion component.
[0276] The fourth wavelength dispersion component
decomposes the fifth light beam into a plurality of fourth
sub-wavelength light beams, and propagates the plural-
ity of fourth sub-wavelength light beams to the second
optical switch array through the redirection component.
[0277] The second optical switch array further per-
forms angle deflection on the plurality of fourth sub-wave-
length light beams to obtain a plurality of fifth sub-wave-
length light beams, and propagates the plurality of fifth
sub-wavelength light beams to the third wavelength dis-
persion component.
[0278] Optionally, that the fourth wavelength disper-
sion component decomposes the fifth light beam into a
plurality of fourth sub-wavelength light beams includes:
[0279] The fourth wavelength dispersion component
decomposes, on the first plane, the fifth light beam into
the plurality of fourth sub-wavelength light beams.
[0280] Optionally, that the fourth optical switch array
performs angle deflection on the fourth light beam to ob-
tain a fifth light beam includes:
[0281] The fourth optical switch array performs angle
deflection on the fourth light beam on at least one of the
first plane and the second plane to obtain the fifth light
beam.
[0282] That the second optical switch array performs
angle deflection on the plurality of fourth sub-wavelength
light beams to obtain a plurality of fifth sub-wavelength
light beams includes:
The second optical switch array performs angle deflec-
tion on the plurality of fourth sub-wavelength light beams
on at least one of the first plane and the second plane to
obtain the plurality of fifth sub-wavelength light beams,
where the first plane and the second plane are orthogonal
to each other.
[0283] Optionally, the redirection component includes
the first lens, the second lens, and the third lens.
[0284] The second lens is located on the back focal
plane of the first lens, the second lens is located on the

front focal plane of the third lens, the fourth wavelength
dispersion component is located on the front focal plane
of the third lens, and the second optical switch array is
located on a back focal plane of the third lens.
[0285] That the fourth wavelength dispersion compo-
nent propagates the plurality of fourth sub-wavelength
light beams to the second optical switch array through
the redirection component includes:
propagating the plurality of fourth sub-wavelength light
beams to the second optical switch array through the
third lens.
[0286] Optionally, the redirection component includes
the first lens, the second lens, and the third lens.
[0287] The second lens is located on the back focal
plane of the first lens, the second lens is located on the
front focal plane of the third lens, the fourth wavelength
dispersion component is located on the front focal plane
of the second lens, and the second optical switch array
is located on the back focal plane of the second lens.
[0288] That the fourth wavelength dispersion compo-
nent propagates the plurality of fourth sub-wavelength
light beams to the second optical switch array through
the redirection component includes:
propagating the plurality of fourth sub-wavelength light
beams to the second optical switch array through the
second lens.
[0289] Optionally, the optical deflection component in-
cludes a first optical switch array, a redirection compo-
nent, a first polarization control element, and a polariza-
tion beam splitting element.
[0290] That the optical deflection component performs
angle deflection on the plurality of first sub-wavelength
light beams to obtain a plurality of second sub-wave-
length light beams, and propagates the plurality of sec-
ond sub-wavelength light beams to a second optical
switch array; the optical deflection component further
performs angle deflection on the plurality of first sub-
wavelength light beams to obtain a plurality of third sub-
wavelength light beams, and propagates the plurality of
third sub-wavelength light beams to a second wavelength
dispersion component; and a light beam propagation di-
rection of the second sub-wavelength light beam is dif-
ferent from that of the third sub-wavelength light beam
includes:
[0291] The first optical switch array performs angle de-
flection on the plurality of first sub-wavelength light
beams, and propagates the plurality of first sub-wave-
length light beams to the first polarization control element
through the redirection component.
[0292] The first polarization control element changes
a polarization state of the plurality of incident first sub-
wavelength light beams, and outputs the plurality of sec-
ond sub-wavelength light beams or the plurality of third
sub-wavelength light beams to the polarization beam
splitting element. A polarization state of the plurality of
second sub-wavelength light beams and a polarization
state of the plurality of third sub-wavelength light beams
are orthogonal to each other.
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[0293] If the polarization beam splitting element re-
ceives the plurality of second sub-wavelength light
beams incident from the first polarization control element,
the polarization beam splitting element controls the light
beam propagation direction of the plurality of second sub-
wavelength light beams, so that the plurality of second
sub-wavelength light beams are incident to the second
optical switch array. If the polarization beam splitting el-
ement receives the plurality of third sub-wavelength light
beams incident from the first polarization control element,
the polarization beam splitting element controls the light
beam propagation direction of the plurality of third sub-
wavelength light beams, so that the plurality of third sub-
wavelength light beams are incident to the second wave-
length dispersion component. The light beam propaga-
tion direction of the second sub-wavelength light beam
is different from that of the third sub-wavelength light
beam.
[0294] Optionally, the method further includes:
A second input component inputs a fourth light beam,
and makes the fourth light beam incident to a fourth op-
tical switch array.
[0295] The fourth optical switch array performs angle
deflection on the fourth light beam to obtain a fifth light
beam, and propagates the fifth light beam to a fourth
wavelength dispersion component.
[0296] The fourth wavelength dispersion component
decomposes the fifth light beam into a plurality of fourth
sub-wavelength light beams, and propagates the plural-
ity of fourth sub-wavelength light beams to a second po-
larization control element.
[0297] The second polarization control element chang-
es a polarization state of the plurality of incident fourth
sub-wavelength light beams, and outputs the plurality of
fourth sub-wavelength light beams to the polarization
beam splitting element, so that the polarization beam
splitting element propagates the plurality of fourth sub-
wavelength light beams to the second optical switch ar-
ray.
[0298] 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
algorithm steps may be implemented by electronic hard-
ware or a combination of computer software and elec-
tronic hardware. Whether the functions are performed by
hardware or software depends on particular applications
and design constraints of the technical solutions. A per-
son skilled in the art may use different methods to imple-
ment the described functions for each particular applica-
tion, but it should not be considered that the implemen-
tation goes beyond the scope of the present invention.
[0299] The foregoing descriptions are merely specific
implementations of the present invention, but are not in-
tended to limit the protection scope of the present inven-
tion. Any variation or replacement readily figured out by
a person skilled in the art within the technical scope dis-
closed in the present invention shall fall within the pro-
tection scope of the present invention. Therefore, the pro-

tection scope of the present invention shall be subject to
the protection scope of the claims.
[0300] The foregoing are merely several embodiments
of the present invention. A person skilled in the art may
make various modifications and variations to the present
invention without departing from the spirit and scope of
the present invention.

Claims

1. An optical communications apparatus, comprising:

a first input component, a first wavelength dis-
persion component, a second wavelength dis-
persion component, a third wavelength disper-
sion component, an optical deflection compo-
nent, a second optical switch array, a third opti-
cal switch array, a first output component, and
a second output component, wherein
the first input component is configured to input
a first light beam and propagate the first light
beam to the first wavelength dispersion compo-
nent;
the first wavelength dispersion component is
configured to decompose the first light beam in-
cident from the first input component into a plu-
rality of first sub-wavelength light beams, and
propagate the plurality of first sub-wavelength
light beams to the optical deflection component;
the optical deflection component is configured
to perform angle deflection on the plurality of
first sub-wavelength light beams to obtain a plu-
rality of second sub-wavelength light beams,
and propagate the plurality of second sub-wave-
length light beams to the second optical switch
array; and the optical deflection component is
further configured to perform angle deflection on
the plurality of first sub-wavelength light beams
to obtain a plurality of third sub-wavelength light
beams, and propagate the plurality of third sub-
wavelength light beams to the second wave-
length dispersion component, wherein a light
beam propagation direction of the second sub-
wavelength light beam is different from that of
the third sub-wavelength light beam;
the second optical switch array is configured to
propagate the plurality of second sub-wave-
length light beams to the third wavelength dis-
persion component;
the third wavelength dispersion component is
configured to combine the plurality of second
sub-wavelength light beams into a second light
beam, and propagate the second light beam to
the first output component;
the first output component is configured to out-
put the second light beam from a dimension;
the second wavelength dispersion component
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is configured to combine the plurality of third
sub-wavelength light beams into a third light
beam, and propagate the third light beam to the
third optical switch array;
the third optical switch array is configured to
propagate the third light beam to the second out-
put component; and
the second output component is configured to
output the third light beam to drop a signal.

2. The optical communications apparatus according to
claim 1, wherein the optical deflection component
comprises a first optical switch array and a redirec-
tion component, wherein
the first optical switch array is configured to perform
angle deflection on the plurality of first sub-wave-
length light beams to obtain the plurality of second
sub-wavelength light beams, and propagate the plu-
rality of second sub-wavelength light beams to the
second optical switch array through the redirection
component; and the first optical switch array is fur-
ther configured to perform angle deflection on the
plurality of first sub-wavelength light beams to obtain
the plurality of third sub-wavelength light beams, and
propagate the plurality of third sub-wavelength light
beams to the second wavelength dispersion compo-
nent through the redirection component.

3. The optical communications apparatus according to
claim 1 or 2, wherein the first wavelength dispersion
component is configured to decompose, on a first
plane, the first light beam incident from the first input
component into the plurality of first sub-wavelength
light beams.

4. The optical communications apparatus according to
claim 3, wherein
the first optical switch array is configured to perform
angle deflection on the plurality of first sub-wave-
length light beams on at least one of the first plane
and a second plane to obtain the plurality of second
sub-wavelength light beams, and propagate the plu-
rality of second sub-wavelength light beams to the
second optical switch array through the redirection
component; the first optical switch array is further
configured to perform angle deflection on the plural-
ity of first sub-wavelength light beams on at least one
of the first plane and the second plane to obtain the
plurality of third sub-wavelength light beams, and
propagate the plurality of third sub-wavelength light
beams to the second wavelength dispersion compo-
nent through the redirection component; and the first
plane and the second plane are orthogonal to each
other.

5. The optical communications apparatus according to
claims 2 to 4, wherein the redirection component
comprises a first lens, a second lens, and a third

lens, wherein
the second lens is located on a back focal plane of
the first lens, the second lens is located on a front
focal plane of the third lens, the second optical switch
array is located on a back focal plane of the second
lens, the first optical switch array is located on a front
focal plane of the second lens, and the first lens, the
second lens, and the third lens are configured to
propagate the plurality of second sub-wavelength
light beams to the second optical switch array.

6. The optical communications apparatus according to
claim 5, wherein
the second wavelength dispersion component is lo-
cated on the back focal plane of the first lens, and
the first lens is further configured to propagate the
plurality of third sub-wavelength light beams to the
second wavelength dispersion component.

7. The optical communications apparatus according to
claim 5, wherein
the second wavelength dispersion component is lo-
cated on the back focal plane of the second lens,
and the second lens is configured to propagate the
plurality of third sub-wavelength light beams to the
second wavelength dispersion component.

8. The optical communications apparatus according to
any one of claims 2 to 7, wherein the optical com-
munications apparatus further comprises a second
input component, a fourth optical switch array, and
a fourth wavelength dispersion component, wherein

the second input component is configured to in-
put a fourth light beam, and make the fourth light
beam incident to the fourth optical switch array;
the fourth optical switch array is configured to
perform angle deflection on the fourth light beam
to obtain a fifth light beam, and propagate the
fifth light beam to the fourth wavelength disper-
sion component;
the fourth wavelength dispersion component is
configured to decompose the fifth light beam into
a plurality of fourth sub-wavelength light beams,
and propagate the plurality of fourth sub-wave-
length light beams to the second optical switch
array; and
the second optical switch array is further config-
ured to perform angle deflection on the plurality
of fourth sub-wavelength light beams to obtain
a plurality of fifth sub-wavelength light beams,
and propagate the plurality of fifth sub-wave-
length light beams to the third wavelength dis-
persion component.

9. The optical communications apparatus according to
claim 8, wherein the fourth wavelength dispersion
component is configured to decompose, on the first
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plane, the fifth light beam into the plurality of fourth
sub-wavelength light beams.

10. The optical communications apparatus according to
claim 9, wherein the fourth optical switch array is
configured to perform angle deflection on the fourth
light beam on at least one of the first plane and the
second plane to obtain the fifth light beam, the sec-
ond optical switch array is further configured to per-
form angle deflection on the plurality of fourth sub-
wavelength light beams on at least one of the first
plane and the second plane to obtain the plurality of
fifth sub-wavelength light beams, and the first plane
and the second plane are orthogonal to each other.

11. The optical communications apparatus according to
any one of claims 8 to 10, wherein the redirection
component comprises the first lens, the second lens,
and the third lens, wherein
the second lens is located on the back focal plane
of the first lens, the second lens is located on the
front focal plane of the third lens, the fourth wave-
length dispersion component is located on the front
focal plane of the third lens, the second optical switch
array is located on the back focal plane of the third
lens, and the third lens is configured to propagate
the plurality of fourth sub-wavelength light beams to
the second optical switch array.

12. The optical communications apparatus according to
any one of claims 8 to 10, wherein the redirection
component comprises the first lens, the second lens,
and the third lens, wherein
the second lens is located on the back focal plane
of the first lens, the second lens is located on the
front focal plane of the third lens, the fourth wave-
length dispersion component is located on the front
focal plane of the second lens, the second optical
switch array is located on the back focal plane of the
second lens, and the second lens is configured to
propagate the plurality of fourth sub-wavelength light
beams to the second optical switch array.

13. The optical communications apparatus according to
claim 1, wherein the optical deflection component
comprises a first optical switch array, a redirection
component, a first polarization control element, and
a polarization beam splitting element, wherein

the first optical switch array is configured to per-
form angle deflection on the plurality of first sub-
wavelength light beams, and propagate the plu-
rality of first sub-wavelength light beams to the
first polarization control element through the re-
direction component;
the first polarization control element is config-
ured to change a polarization state of the plural-
ity of incident first sub-wavelength light beams,

and output the plurality of second sub-wave-
length light beams or the plurality of third sub-
wavelength light beams to the polarization beam
splitting element, wherein a polarization state of
the plurality of second sub-wavelength light
beams and a polarization state of the plurality
of third sub-wavelength light beams are orthog-
onal to each other; and
if the polarization beam splitting element re-
ceives the plurality of second sub-wavelength
light beams incident from the first polarization
control element, the polarization beam splitting
element is configured to control the light beam
propagation direction of the plurality of second
sub-wavelength light beams, so that the plurality
of second sub-wavelength light beams are inci-
dent to the second optical switch array; and if
the polarization beam splitting element receives
the plurality of third sub-wavelength light beams
incident from the first polarization control ele-
ment, the polarization beam splitting element is
configured to control the light beam propagation
direction of the plurality of third sub-wavelength
light beams, so that the plurality of third sub-
wavelength light beams are incident to the sec-
ond wavelength dispersion component, wherein
the light beam propagation direction of the sec-
ond sub-wavelength light beam is different from
that of the third sub-wavelength light beam.

14. The optical communications apparatus according to
claim 13, wherein the optical communications appa-
ratus further comprises a second input component,
a fourth optical switch array, a fourth wavelength dis-
persion component, and a second polarization con-
trol element, wherein

the second input component is configured to in-
put a fourth light beam, and make the fourth light
beam incident to the fourth optical switch array;
the fourth optical switch array is configured to
perform angle deflection on the fourth light beam
to obtain a fifth light beam, and propagate the
fifth light beam to the fourth wavelength disper-
sion component;
the fourth wavelength dispersion component is
configured to decompose the fifth light beam into
a plurality of fourth sub-wavelength light beams,
and propagate the plurality of fourth sub-wave-
length light beams to the second polarization
control element; and
the second polarization control element is con-
figured to change a polarization state of the plu-
rality of incident fourth sub-wavelength light
beams, and output the plurality of fourth sub-
wavelength light beams to the polarization beam
splitting element, so that the polarization beam
splitting element propagates the plurality of
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fourth sub-wavelength light beams to the sec-
ond optical switch array.

15. The optical communications apparatus according to
claim 13 or 14, wherein the optical communications
apparatus further comprises a fifth wavelength dis-
persion component and a sixth wavelength disper-
sion component;

the first optical switch array is configured to per-
form angle deflection on the plurality of first sub-
wavelength light beams and propagate the plu-
rality of first sub-wavelength light beams to the
fifth wavelength dispersion component;
the fifth wavelength dispersion component is
configured to combine the plurality of first sub-
wavelength light beam incident from the first op-
tical switch array, and propagate a combined
light beam to the first polarization control ele-
ment through the redirection component; and
the sixth wavelength dispersion component is
configured to decompose a light beam incident
from the polarization beam splitting element into
the plurality of second sub-wavelength light
beams, and propagate the plurality of second
sub-wavelength light beams to the second opti-
cal switch array.

16. An optical communications apparatus, comprising:

a first input component, a first wavelength dis-
persion component, an optical deflection com-
ponent, a second optical switch array, a third
wavelength dispersion component, and a first
output component, wherein
the first input component is configured to input
a first light beam and propagate the first light
beam to the first wavelength dispersion compo-
nent;
the first wavelength dispersion component is
configured to decompose the first light beam in-
cident from the first input component into a plu-
rality of first sub-wavelength light beams, and
propagate the plurality of first sub-wavelength
light beams to the optical deflection component;
the optical deflection component is configured
to perform angle deflection on the plurality of
first sub-wavelength light beams to obtain a plu-
rality of second sub-wavelength light beams,
and propagate the plurality of second sub-wave-
length light beams to the second optical switch
array;
the second optical switch array is configured to
propagate the plurality of second sub-wave-
length light beams to the third wavelength dis-
persion component;
the third wavelength dispersion component is
configured to combine the plurality of second

sub-wavelength light beams into a second light
beam, and propagate the second light beam to
the first output component; and
the first output component is configured to out-
put the second light beam from a dimension.

17. The optical communications apparatus according to
claim 16, wherein the optical deflection component
comprises a first optical switch array and a redirec-
tion component, wherein
the first optical switch array is configured to perform
angle deflection on the plurality of first sub-wave-
length light beams to obtain the plurality of second
sub-wavelength light beams, and propagate the plu-
rality of second sub-wavelength light beams to the
second optical switch array through the redirection
component.

18. The optical communications apparatus according to
claim 16 or 17, wherein the first wavelength disper-
sion component is configured to decompose, on a
first plane, the first light beam incident from the first
input component into the plurality of first sub-wave-
length light beams.

19. The optical communications apparatus according to
claim 18, wherein
the first optical switch array is configured to perform
angle deflection on the plurality of first sub-wave-
length light beams on at least one of the first plane
and a second plane to obtain the plurality of second
sub-wavelength light beams, and propagate the plu-
rality of second sub-wavelength light beams to the
second optical switch array through the redirection
component.

20. The optical communications apparatus according to
any one of claims 16 to 19, wherein the optical com-
munications apparatus further comprises a second
input component, a fourth optical switch array, and
a fourth wavelength dispersion component, wherein

the second input component is configured to in-
put a fourth light beam, and make the fourth light
beam incident to the fourth optical switch array;
the fourth optical switch array is configured to
perform angle deflection on the fourth light beam
to obtain a fifth light beam, and propagate the
fifth light beam to the fourth wavelength disper-
sion component;
the fourth wavelength dispersion component is
configured to decompose the fifth light beam into
a plurality of fourth sub-wavelength light beams,
and propagate the plurality of fourth sub-wave-
length light beams to the second optical switch
array; and
the second optical switch array is further config-
ured to perform angle deflection on the plurality
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of fourth sub-wavelength light beams to obtain
a plurality of fifth sub-wavelength light beams,
and propagate the plurality of fifth sub-wave-
length light beams to the third wavelength dis-
persion component.

21. An optical communications apparatus, comprising:

a first input component, a first wavelength dis-
persion component, an optical deflection com-
ponent, a second wavelength dispersion com-
ponent, a third optical switch array, and a second
output component, wherein
the first input component is configured to input
a first light beam and propagate the first light
beam to the first wavelength dispersion compo-
nent;
the first wavelength dispersion component is
configured to decompose the first light beam in-
cident from the first input component into a plu-
rality of first sub-wavelength light beams, and
propagate the plurality of first sub-wavelength
light beams to the optical deflection component;
the optical deflection component is configured
to perform angle deflection on the plurality of
first sub-wavelength light beams to obtain a plu-
rality of third sub-wavelength light beams, and
propagate the plurality of third sub-wavelength
light beams to the second wavelength disper-
sion component;
the second wavelength dispersion component
is configured to combine the plurality of third
sub-wavelength light beams into a third light
beam, and propagate the third light beam to the
third optical switch array;
the third optical switch array is configured to
propagate the third light beam to the second out-
put component; and
the second output component is configured to
output the third light beam to drop a signal.

22. The optical communications apparatus according to
claim 21, wherein the optical deflection component
comprises a first optical switch array and a redirec-
tion component, wherein
the first optical switch array is configured to perform
angle deflection on the plurality of first sub-wave-
length light beams to obtain the plurality of third sub-
wavelength light beams, and propagate the plurality
of third sub-wavelength light beams to the second
wavelength dispersion component through the redi-
rection component.

23. The optical communications apparatus according to
claim 21 or 22, wherein the first wavelength disper-
sion component is configured to decompose, on a
first plane, the first light beam incident from the first
input component into the plurality of first sub-wave-

length light beams.

24. The optical communications apparatus according to
claim 23, wherein
the first optical switch array is configured to perform
angle deflection on the plurality of first sub-wave-
length light beams on at least one of the first plane
and a second plane to obtain the plurality of third
sub-wavelength light beams, and propagate the plu-
rality of third sub-wavelength light beams to the sec-
ond wavelength dispersion component through the
redirection component, wherein the first plane and
the second plane are orthogonal to each other.

25. An optical communications apparatus, comprising:

a first input component, a first wavelength dis-
persion component, a second wavelength dis-
persion component, a first optical switch array,
a redirection component, a first polarization con-
trol component, a polarization beam splitting el-
ement, a second optical switch array, and a first
output component, wherein
the first input component is configured to input
a first light beam and propagate the first light
beam to the first wavelength dispersion compo-
nent;
the first wavelength dispersion component is
configured to decompose the first light beam in-
cident from the first input component into a plu-
rality of first sub-wavelength light beams, and
propagate the plurality of first sub-wavelength
light beams to the first optical switch array;
the first optical switch array is configured to per-
form angle deflection on the plurality of first sub-
wavelength light beams, and propagate the plu-
rality of first sub-wavelength light beams to the
first polarization control element through the re-
direction component;
the first polarization control element is config-
ured to change a polarization state of the plural-
ity of incident first sub-wavelength light beams,
and output a plurality of second sub-wavelength
light beams to the polarization beam splitting el-
ement;
the polarization beam splitting element is con-
figured to control a light beam propagation di-
rection of the plurality of second sub-wavelength
light beams, so that the plurality of second sub-
wavelength light beams are incident to the sec-
ond optical switch array;
the second optical switch array is configured to
propagate the plurality of second sub-wave-
length light beams to the third wavelength dis-
persion component;
the third wavelength dispersion component is
configured to combine the plurality of second
sub-wavelength light beams into a second light
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beam, and propagate the second light beam to
the first output component; and
the first output component is configured to out-
put the second light beam from a dimension.

26. The optical communications apparatus according to
claim 25, wherein the optical communications appa-
ratus further comprises a second input component,
a fourth optical switch array, a fourth wavelength dis-
persion component, and a second polarization con-
trol element, wherein

the second input component is configured to in-
put a fourth light beam, and make the fourth light
beam incident to the fourth optical switch array;
the fourth optical switch array is configured to
perform angle deflection on the fourth light beam
to obtain a fifth light beam, and propagate the
fifth light beam to the fourth wavelength disper-
sion component;
the fourth wavelength dispersion component is
configured to decompose the fifth light beam into
a plurality of fourth sub-wavelength light beams,
and propagate the plurality of fourth sub-wave-
length light beams to the second polarization
control element; and
the second polarization control element is con-
figured to change a polarization state of the plu-
rality of incident fourth sub-wavelength light
beams, and output the plurality of fourth sub-
wavelength light beams to the polarization beam
splitting element, so that the polarization beam
splitting element propagates the plurality of
fourth sub-wavelength light beams to the sec-
ond optical switch array.

27. An optical communications apparatus, comprising:

a first input component, a first wavelength dis-
persion component, a first optical switch array,
a redirection component, a first polarization con-
trol element, a polarization beam splitting ele-
ment, a second wavelength dispersion compo-
nent, a third optical switch array, and a second
output component, wherein
the first input component is configured to input
a first light beam and propagate the first light
beam to the first wavelength dispersion compo-
nent;
the first wavelength dispersion component is
configured to decompose the first light beam in-
cident from the first input component into a plu-
rality of first sub-wavelength light beams, and
propagate the plurality of first sub-wavelength
light beams to the first optical switch array;
the first optical switch array is configured to per-
form angle deflection on the plurality of first sub-
wavelength light beams, and propagate the plu-

rality of first sub-wavelength light beams to the
first polarization control element through the re-
direction component;
the first polarization control element is config-
ured to change a polarization state of the plural-
ity of incident first sub-wavelength light beams,
and output a plurality of third sub-wavelength
light beams to the polarization beam splitting el-
ement;
the polarization beam splitting element is con-
figured to control a light beam propagation di-
rection of the plurality of third sub-wavelength
light beams, so that the plurality of third sub-
wavelength light beams are incident to the sec-
ond wavelength dispersion component;
the second wavelength dispersion component
is configured to combine the plurality of third
sub-wavelength light beams into a third light
beam, and propagate the third light beam to the
third optical switch array;
the third optical switch array is configured to
propagate the third light beam to the second out-
put component; and
the second output component is configured to
output the third light beam to drop a signal.
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