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(54) OPTICAL TRANSMISSION ASSEMBLY

(57) The present invention discloses an optical trans-
mission assembly and pertains to the field of fiber-optic
communications. The optical transmission assembly in-
cludes a serializer, a high-order modulation unit, a digit-
al-analog conversion unit, and an optical transmission
module. The serializer and the high-order modulation unit
are electrically connected. The high-order modulation
unit and the digital-analog conversion unit are electrically
connected. The digital-analog conversion unit and the
optical transmission module are electrically connected.

The optical transmission module includes at least one
transmit processing unit and at least one receive
processing unit. The serializer is configured to serially
combine every two of multiple electrical signals that are
input into the optical transmission assembly, to obtain a
serially mixed electrical signal. The high-order modula-
tion unit is a pulse amplitude modulation four (PAM4) unit
or a Discrete Multi-Tone (DMT) unit. By using the present
invention, costs of an optical transmission assembly can
be reduced.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of fiber-optic communications, and in particular, to an optical trans-
mission assembly.

BACKGROUND

[0002] With the development of fiber-optic communications technologies, optical fibers have entered various fields of
wired communications, such as fields including posts and telecommunications, broadcast communications, electric
power communications, petroleum communications, and military communications. In fiber-optic communications, an
optical transmission assembly includes an optical transmitter module, an optical receiver module, a wavelength division
multiplexer, a wavelength division demultiplexer, a clock and data recovery circuit, and the like. In a conventional optical
transmission assembly, 100 gigabits of data can be transmitted per second by using four processing lines, and 25
gigabits of data can be transmitted per second by using each processing line.
[0003] In the prior art, four processing lines are configured for an optical transmitter module in an optical transmission
assembly. Each processing line includes a driver and a laser. The laser of each processing line has a different light-
emitting wavelength. In each processing line, after an electrical signal is transmitted to the driver, the driver amplifies
the electrical signal and transmits an amplified electrical signal to the laser. The laser converts the amplified electrical
signal to an optical signal and transmits the optical signal to a wavelength division multiplexer. The wavelength division
multiplexer couples optical signals in the four processing lines into one optical fiber for sending outside.
[0004] There are also four processing lines configured for an optical receiver module in the optical transmission
assembly. Each processing line includes a detector and a preamplifier. A wavelength division demultiplexer in the optical
transmission assembly divides a received optical signal into four optical signals and transmits the four signals to the four
processing lines respectively. The detector in each processing line converts a received optical signal to an electrical
signal and transmits the converted-to electrical signal to the preamplifier. The preamplifier amplifies the electrical signal
and transmits an amplified electrical signal to a clock and data recovery circuit. The clock and data recovery circuit
performs clock and data recovery on the electrical signal amplified by the preamplifier, to obtain a transmitted electrical
signal.
[0005] The prior art has the following problem:
[0006] In the optical transmitter module, each processing line includes a laser, and a spacing between light-emitting
wavelengths of lasers in different processing lines is relatively small. As lasers have a relatively strict requirement on
temperature, if the temperature changes, a light-emitting wavelength and an optical power of the laser change, affecting
data transmission. Therefore, one temperature control device is provided correspondingly for each laser, resulting in
relatively high costs of the optical transmission assembly.

SUMMARY

[0007] To resolve the problem in the prior art, embodiments of the present invention provide an optical transmission
assembly. The technical solution is as follows:
[0008] According to a first aspect, an optical transmission assembly is provided, where the optical transmission as-
sembly includes a serializer, a high-order modulation unit, a digital-analog conversion unit, and an optical transmission
module, where
the serializer and the high-order modulation unit are electrically connected, the high-order modulation unit and the digital-
analog conversion unit are electrically connected, and the digital-analog conversion unit and the optical transmission
module are electrically connected;
the optical transmission module includes at least one transmit processing unit and at least one receive processing unit;
the serializer is configured to serially combine every two of multiple electrical signals that are input into the optical
transmission assembly, to obtain a serially mixed electrical signal; and is further configured to serially split a serially
mixed electrical signal received from the high-order modulation unit, to obtain and output multiple electrical signals; and
the high-order modulation unit is a pulse amplitude modulation four (PAM4) unit or a Discrete Multi-Tone (DMT) unit.
[0009] An optical transmission assembly includes a serializer, a high-order modulation unit, a digital-analog conversion
unit, and an optical transmission module. The serializer and the high-order modulation unit are electrically connected.
The serializer can serially combine every two of multiple electrical signals that are input into the optical transmission
assembly, to obtain a serially mixed electrical signal. In addition, the serializer can serially split a serially mixed electrical
signal received from the high-order modulation unit, to obtain multiple electrical signals. The high-order modulation unit
and the digital-analog conversion unit are electrically connected. The digital-analog conversion unit can convert a digital
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electrical signal received from the high-order modulation unit to an analog electrical signal, and can further convert an
analog electrical signal received from the optical transmission module to a digital electrical signal. The transmit processing
unit can convert an electrical signal received from the digital-analog conversion unit to an optical signal and transmit the
optical signal into an optical fiber. The receive processing unit can convert an optical signal received from an optical
fiber to an electrical signal and amplify the electrical signal.
[0010] With reference to the first aspect, in a first possible implementation of the first aspect, the transmit processing
unit includes a driver and a laser; and
the driver is electrically connected to both the digital-analog conversion unit and the laser.
[0011] The transmit processing unit includes a driver and a laser. The driver is electrically connected to both the digital-
analog conversion unit and the laser.
[0012] With reference to the first aspect, in a second possible implementation of the first aspect, the receive processing
unit includes a detector and a preamplifier; and
the preamplifier is electrically connected to both the detector and the digital-analog conversion unit.
[0013] The receive processing unit includes a detector and a preamplifier. The preamplifier is electrically connected
to both the detector and the digital-analog conversion unit. The detector includes a photoelectric diode that can convert
a received optical signal to an electrical signal. The preamplifier can amplify an electrical signal received from the detector
and transmit an amplified electrical signal to the digital-analog conversion unit.
[0014] With reference to the first aspect, in a third possible implementation of the first aspect, the optical transmission
assembly further includes a clock and data recovery circuit; and
the clock and data recovery circuit is disposed in a line between the serializer and an electrical-signal transmission port
of the optical transmission assembly.
[0015] The optical transmission assembly further includes a clock and data recovery circuit. The clock and data recovery
circuit may be disposed in a line between the serializer and an electrical-signal transmission port of the optical transmission
assembly. The clock and data recovery circuit can insert a clock signal into a to-be-transmitted electrical signal, and can
extract a clock signal from a received electrical signal and recover data from the received electrical signal by using the
extracted clock signal.
[0016] With reference to the first aspect, in a fourth possible implementation of the first aspect, the digital-analog
conversion unit is configured to preprocess the serially mixed electrical signal received from the high-order modulation
unit and a serially mixed electrical signal received from the receive processing unit, where the preprocessing includes
at least pre-emphasis processing, level spacing adjustment, signal balancing processing, non-linear processing, and
intercode interference processing.
[0017] The digital-analog conversion unit can preprocess the serially mixed electrical signal received from the high-
order modulation unit, and can further preprocess a serially mixed electrical signal received from the receive processing
unit. Because a spacing between four levels may change during transmission, the digital-analog conversion unit may
decrease a relatively wide level spacing of the serially mixed electrical signal and may increase a relatively narrow level
spacing. The digital-analog conversion unit may perform pre-emphasis processing and the like on the serially mixed
electrical signal received from the high-order modulation unit.
[0018] With reference to the first aspect, in a fifth possible implementation of the first aspect, the optical transmission
assembly includes at least one optical input/output port and at least one optical splitting apparatus;
a quantity of the optical splitting apparatuses and quantities of the optical input/output ports, the transmit processing
units, and the receive processing units are equal;
the optical splitting apparatus includes a first port, a second port, and a third port; and
the optical splitting apparatus is configured to transmit, to the optical input/output port by using the second port, an optical
signal output by the transmit processing unit and received by the first port; and is further configured to transmit, to the
receive processing unit by using the third port, an optical signal transmitted by the optical input/output port and received
by the second port.
[0019] The optical splitting apparatus may include a 45-degree filter. The optical splitting apparatus can transmit, to
the optical input/output port by using a second port, an optical signal output by the transmit processing unit and received
by a first port. In addition, the optical splitting apparatus can transmit, to the receive processing unit by using a third port,
an optical signal transmitted by the optical input/output port and received by the second port. That is, the 45-degree filter
can reflect, to the third port, all optical signals transmitted by the optical input/output port and received by the second
port, and transmit the optical signals to the receive processing unit via the third port. Therefore, by using the optical
splitting apparatus, the optical transmission assembly can simultaneously transmit an optical signal to an optical fiber
and receive an optical signal transmitted by the optical fiber. A wavelength of the optical signal transmitted to the optical
fiber is not equal to a wavelength of the received optical signal transmitted by the optical fiber.
[0020] With reference to the fifth possible implementation of the first aspect, in a sixth possible implementation of the
first aspect, the quantity of the transmit processing units and the quantity of the receive processing units in the optical
transmission module are both 2.
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[0021] With reference to the sixth possible implementation of the first aspect, in a seventh possible implementation of
the first aspect, the optical transmission module includes a first transmit processing unit, a second transmit processing
unit, a first receive processing unit, and a second receive processing unit;
the first transmit processing unit is configured to transmit an optical signal of a first preset wavelength, and the first
receive processing unit is configured to receive an optical signal of a second preset wavelength; and
the second transmit processing unit is configured to transmit the optical signal of the second preset wavelength, and
the second receive processing unit is configured to receive the optical signal of the first preset wavelength.
[0022] The optical transmission module may include a first transmit processing unit, a second transmit processing
unit, a first receive processing unit, and a second receive processing unit. The first transmit processing unit and the first
receive processing unit share one optical input/output port. The second transmit processing unit and the second receive
processing unit also share one optical input/output port.
[0023] With reference to the seventh possible implementation of the first aspect, in an eighth possible implementation
of the first aspect, the first preset wavelength is 1270 nanometers and the second preset wavelength is 1330 nanometers.
[0024] With reference to the fifth possible implementation of the first aspect, in a ninth possible implementation of the
first aspect, the optical transmission assembly further includes at least one filter;
a quantity of the filters is equal to the quantity of the receive processing units; and
the filter is disposed at an optical input port of the receive processing unit.
[0025] The optical transmission assembly further includes at least one filter. A quantity of the filters is equal to the
quantity of the receive processing units. One receive processing unit corresponds to one filter. The filter may be disposed
at an optical input port of the receive processing unit, and may be specifically disposed in a lens cap. The filter may
allow only a wavelength corresponding to an optical signal that the receive processing unit needs to receive to pass
through.
[0026] With reference to the fifth possible implementation of the first aspect, in a tenth possible implementation of the
first aspect, at least one convex lens is further disposed in an optical path between the transmit processing unit and the
optical splitting apparatus, and a wavelength of the at least one convex lens is equal to a wavelength of an optical signal
transmitted by the transmit processing unit; and
at least one convex lens is further disposed in an optical path between the receive processing unit and the optical
input/output port, and a wavelength of the at least one convex lens is equal to a wavelength of an optical signal received
by the receive processing unit.
[0027] The at least one convex lens is configured to focus an optical signal to optimize a flare of the optical signal. In
regard to the at least one convex lens further disposed in an optical path between the transmit processing unit and the
optical splitting apparatus, a wavelength of the at least one convex lens is equal to a wavelength of an optical signal
transmitted by the transmit processing unit, and the at least one convex lens may be one convex lens or may be two
convex lenses (relay lenses). In regard to the at least one convex lens further disposed in an optical path between the
receive processing unit and the optical input/output port, a wavelength of the at least one convex lens is equal to a
wavelength of an optical signal received by the receive processing unit, and the at least one convex lens may be one
convex lens or may be three convex lenses (one convex lens and two relay lenses).
[0028] The technical solution provided by the embodiments of the present invention brings about the following beneficial
effects:
[0029] In the embodiments of the present invention, an optical transmission assembly includes a serializer, a high-
order modulation unit, a digital-analog conversion unit, and an optical transmission module. In the optical transmission
assembly, because a serializer and a high-order modulation unit are configured, the serializer can serially combine any
two electrical signals to obtain a serially mixed electrical signal, and the high-order modulation unit can modulate a high-
and-low-level signal to a four-level signal or a DMT signal. Therefore, compared with the prior art, to transmit a same
volume of data, only at least half lasers may be used, and further, only at least half temperature control devices are
used. In this way, costs of an optical transmission assembly are reduced for transmission of a same volume of data.

BRIEF DESCRIPTION OF DRAWINGS

[0030] The accompanying drawings herein are incorporated into the specification and constitute a part of the specifi-
cation. The accompanying drawings illustrate embodiments that comply with this disclosure, and are used together with
the specification to explain principles of this disclosure. In the accompanying drawings:

FIG. 1 is a schematic structural diagram of an optical transmission assembly according to an embodiment of the
present invention;

FIG. 2 is a schematic structural diagram of an optical transmission assembly according to an embodiment of the
present invention;
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FIG. 3 is a schematic structural diagram of an optical transmission assembly according to an embodiment of the
present invention;

FIG. 4 is a schematic structural diagram of an optical transmission assembly according to an embodiment of the
present invention;

FIG. 5 is a schematic structural diagram of an optical transmission assembly according to an embodiment of the
present invention; and

FIG. 6 is a schematic structural diagram of an optical transmission assembly according to an embodiment of the
present invention.

[0031] Embodiments specified in this disclosure have been shown by using the accompanying drawings, and more
detailed descriptions are to be provided later. These accompanying drawings and text descriptions are intended not to
limit the scope of the idea of this disclosure in any manner, but to explain, by referring to specific embodiments, the idea
of this disclosure to persons skilled in the art.

DESCRIPTION OF EMBODIMENTS

[0032] To make the objectives, technical solutions, and advantages of the present invention clearer, the following
further describes the embodiments of the present invention in detail with reference to the accompanying drawings.
[0033] The embodiments of the present invention provide an optical transmission assembly. As shown in FIG. 1, the
optical transmission assembly includes a serializer 1, a high-order modulation unit 2, a digital-analog conversion unit 3,
and an optical transmission module 4. The serializer 1 and the high-order modulation unit 2 are electrically connected.
The high-order modulation unit 2 and the digital-analog conversion unit 3 are electrically connected. The digital-analog
conversion unit 3 and the optical transmission module 4 are electrically connected. The optical transmission module 4
includes at least one transmit processing unit 41 and at least one receive processing unit 42. The serializer 1 is configured
to serially combine every two of multiple electrical signals that are input into the optical transmission assembly, to obtain
a serially mixed electrical signal; and is further configured to serially split a serially mixed electrical signal received from
the high-order modulation unit 2, to obtain and output multiple electrical signals.
[0034] In practice, the optical transmission assembly includes a serializer 1, a high-order modulation unit 2, a digital-
analog conversion unit 3, and an optical transmission module 4. The serializer 1 and the high-order modulation unit 2
are electrically connected. The serializer 1 can serially combine every two of multiple electrical signals that are input
into the optical transmission assembly, to obtain a serially mixed electrical signal. For example, four electrical signals
(each electrical signal is 25 Gbps) are input into the optical transmission assembly. The serializer 1 can serially combine
every two of the four electrical signals to obtain two serially mixed electrical signals (each serially mixed electrical signal
is 50 Gbps). In addition, the serializer 1 can further serially split a serially mixed electrical signal received from the high-
order modulation unit 2, to obtain multiple electrical signals. For example, two serially mixed electrical signals received
from the high-order modulation unit 2 are 50 Gbps. The serializer 1 can serially split the two serially mixed electrical
signals into four electrical signals, with each electrical signal being 25 Gbps.
[0035] The high-order modulation unit 2 can modulate a serially mixed electrical signal received from the serializer 1
and output a modulated serially mixed electrical signal to the digital-analog conversion unit 3, and can further demodulate
a modulated serially mixed electrical signal received from the digital-analog conversion unit 3, to obtain a serially mixed
electrical signal and output the obtained serially mixed electrical signal to the serializer 1. The high-order modulation
unit 2 may be a PAM4 (Pulse Amplitude Modulation Four) unit or a DMT (Discrete Multi-Tone) unit. PAM4 is time domain

Reference numerals:
1 Serializer 2 High-order modulation unit
3 Digital-analog conversion unit 4 Optical transmission module
41 Transmit processing unit 42 Receive processing unit
5 Clock and data recovery circuit 6 Optical input/output port
7 Optical splitting apparatus 71 First port
72 Second port 8 Filter
9 Convex lens 73 Third port
411 Driver 412 Laser
421 Detector 422 Preamplifier
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modulation. DMT is frequency domain modulation.
[0036] The PAM4 unit can convert a serially mixed electrical signal received from the serializer 1 from a high-and-low-
level signal to a four-level signal (for example, convert 50 Gbps electrical signals to electrical signals of a 25 Gbps baud
rate), that is, converting two level signals to four level signals, and input the four-level signal into the digital-analog
conversion unit 3. The PAM4 unit can further convert a four-level electrical signal received from the digital-analog
conversion unit 3 to a high-and-low-level electrical signal, that is, converting four level signals to two level signals, and
input the high-and-low-level signal into the serializer 1.
[0037] The DMT unit can serialize multiple serially mixed electrical signals received from the serializer 1 into a frame-
format data packet, and transmit the frame-format data packet to the digital-analog conversion unit 3. The DMT can
further split a frame-format data packet received from the digital-analog conversion unit 3 into serially mixed electrical
signals. Therefore, if four electrical signals (each electrical signal being 25 Gbps) are input into the optical transmission
assembly, the serializer 1 can serially combine every two of the four electrical signals to obtain two 50 Gbps serially
mixed electrical signals. The DMT unit may separately serialize the two 50 Gbps serially mixed electrical signals into 50
Gbps frame-format data packets, and input the two 50 Gbps frame-format data packets into the digital-analog conversion
unit 3. Alternatively, the DMT unit may serialize the two 50 Gbps serially mixed electrical signals into a 100 Gbps frame-
format data packet, and input the 100 Gbps frame-format data packet into the digital-analog conversion unit 3.
[0038] The digital-analog conversion unit 3 and the optical transmission module 4 are electrically connected. The
digital-analog conversion unit 3 can convert a digital electrical signal received from the high-order modulation unit 2 to
an analog electrical signal, and can further convert an analog electrical signal received from the optical transmission
module 4 to a digital electrical signal (herein, the digital-analog conversion unit 3 that receives the analog electrical signal
from the optical transmission module 4 may be referred to as an analog-to-digital conversion unit). The transmit processing
unit 41 can convert an electrical signal received from the digital-analog conversion unit 3 to an optical signal and transmit
the optical signal into an optical fiber. The receive processing unit 42 can convert an optical signal received from an
optical fiber to an electrical signal, amplify the electrical signal (because the received optical signal is relatively weak,
the electrical signal that the optical signal is converted to is also relatively weak; for this reason, the electrical signal is
amplified), and transmit an amplified electrical signal to the digital-analog conversion unit 3.
[0039] Optionally, as shown in FIG. 2, the transmit processing unit 41 includes a driver 411 and a laser 412. The driver
411 is electrically connected to both the digital-analog conversion unit 3 and the laser 412.
[0040] In practice, the transmit processing unit 41 includes a driver 411 and a laser 412. The driver 411 is electrically
connected to both the digital-analog conversion unit 3 and the laser 412. The driver 411 can linearly amplify a four-level
electrical signal received from the digital-analog conversion unit 3, and input a linearly amplified four-level electrical
signal into the laser 412, to drive the laser 412. The laser 412 can convert the linearly amplified four-level electrical signal
to an optical signal and transmit the optical signal into an optical fiber.
[0041] Optionally, as shown in FIG. 3, the receive processing unit 42 includes a detector 421 and a preamplifier 422.
The preamplifier 422 is electrically connected to both the detector 421 and the digital-analog conversion unit 3.
[0042] The digital-analog conversion unit 3 connected to the receive processing unit 42 may be referred to as an
analog-to-digital conversion unit.
[0043] In practice, the receive processing unit 42 includes a detector 421 and a preamplifier 422. The preamplifier
422 is electrically connected to both the detector 421 and the digital-analog conversion unit 3. The detector 421 includes
a photoelectric diode that can convert a received optical signal to an electrical signal. The preamplifier 422 can amplify
an electrical signal received from the detector 421 and transmit an amplified electrical signal to an analog-to-digital
conversion unit.
[0044] Optionally, as shown in FIG. 4, the optical transmission assembly further includes a clock and data recovery
circuit 5. The clock and data recovery circuit 5 is disposed in a line between the serializer 1 and an electrical-signal
transmission port of the optical transmission assembly.
[0045] In practice, the optical transmission assembly further includes a clock and data recovery circuit 5. The clock
and data recovery circuit 5 may be disposed in a line between the serializer 1 and an electrical-signal transmission port
of the optical transmission assembly. The clock and data recovery circuit 5 can extract a clock signal from a received
electrical signal and recover data from the received electrical signal by using the extracted clock signal.
[0046] Optionally, the digital-analog conversion unit 3 is configured to preprocess the serially mixed electrical signal
received from the high-order modulation unit 2 and a serially mixed electrical signal received from the receive processing
unit 42. The preprocessing includes at least pre-emphasis processing, level spacing adjustment, signal balancing
processing, non-linear processing, and intercode interference processing.
[0047] In practice, the digital-analog conversion unit 3 can preprocess the serially mixed electrical signal received
from the high-order modulation unit 2, and the digital-analog conversion unit 3 can further preprocess a serially mixed
electrical signal received from the receive processing unit 42. The preprocessing may be pre-emphasis processing, level
spacing adjustment, intercode interference processing, non-linear processing, signal balancing, and the like. For exam-
ple, the digital-analog conversion unit 3 may perform pre-emphasis processing on a serially mixed electrical signal
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received from the high-order modulation unit 2, may further perform level spacing adjustment on the serially mixed
electrical signal received from the high-order modulation unit 2, and may further perform level spacing adjustment on a
serially mixed electrical signal received from the receive processing unit 42. The serially mixed electrical signal is of four
levels. Because a spacing between the four levels may change during transmission, the digital-analog conversion unit
3 may decrease a relatively wide spacing of the serially mixed electrical signal and may increase a relatively narrow
level spacing. The digital-analog conversion unit 3 may further perform signal balancing processing, non-linear process-
ing, intercode interference processing, and the like on the serially mixed electrical signal received from the high-order
modulation unit 2 and the serially mixed electrical signal received from the receive processing unit 42, so as to reduce
a bit error rate.
[0048] Optionally, as shown in FIG. 5, the optical transmission assembly includes at least one optical input/output port
6 and at least one optical splitting apparatus 7.
[0049] A quantity of the optical splitting apparatuses 7 and quantities of the optical input/output ports 6, the transmit
processing units 41, and the receive processing units 42 are equal.
[0050] The optical splitting apparatus 7 includes a first port 71, a second port 72, and a third port 73.
[0051] The optical splitting apparatus 7 is configured to transmit, to the optical input/output port 6 by using the second
port 72, an optical signal output by the transmit processing unit 41 and received by the first port 71; and is further
configured to transmit, to the receive processing unit 42 by using the third port 73, an optical signal transmitted by the
optical input/output port 6 and received by the second port 72.
[0052] In practice, the optical transmission assembly may further include at least one optical input/output port 6 and
at least one optical splitting apparatus 7. The optical input/output port 6 can simultaneously receive an optical signal
and transmit an optical signal. A quantity of the optical splitting apparatuses 7 and quantities of the optical input/output
ports 6, the transmit processing units 41, and the receive processing units 42 are equal. That is, one optical splitting
apparatus 7 corresponds to one optical input/output port 6, one transmit processing unit 41, and one receive processing
unit 42.
[0053] The optical splitting apparatus 7 may include a 45-degree filter. The optical splitting apparatus 7 can transmit,
to the optical input/output port 6 by using a second port 72, an optical signal output by the transmit processing unit 41
and received by a first port 71. The optical splitting apparatus 7 can also transmit, to the receive processing unit 42 by
using a third port 73, an optical signal transmitted by the optical input/output port 6 and received by the second port 72.
That is, the 45-degree filter can reflect, to the third port 73, all optical signals transmitted by the optical input/output port
6 and received by the second port 72, and transmit the optical signals to the receive processing unit via the third port
73. Therefore, by using the optical splitting apparatus 7, the optical transmission assembly can simultaneously transmit
an optical signal to an optical fiber and receive an optical signal transmitted by the optical fiber. A wavelength of the
optical signal transmitted by the optical transmission assembly to the optical fiber is not equal to a wavelength of the
optical signal received by the optical transmission assembly and transmitted by the optical fiber.
[0054] Optionally, as shown in FIG. 6, the quantity of the transmit processing units 41 and the quantity of the receive
processing units 42 in the optical transmission module 4 are both 2.
[0055] In practice, a quantity of the transmit processing units 41 and a quantity of the receive processing units 42 in
the optical transmission module 4 may both be 2. Similarly, there are two optical input/output ports 6. For example, four
electrical signals are input into the optical transmission assembly. Each electrical signal is 25 Gbps. Each optical in-
put/output port transmits optical signals that two electrical signals are converted to, each equivalent to a baud rate of
25 Gbps. At the same time, each optical input/output port receives two optical signals, where each optical signal is
equivalent to a baud rate of 25 Gbps. Therefore, one optical input/output port can simultaneously transmit and receive
data at a baud rate of 25 Gbps, and two optical input/output ports can simultaneously transmit and receive data at a
baud rate of 50 Gbps.
[0056] Optionally, as shown in FIG. 6, the optical transmission module 4 includes a first transmit processing unit 41,
a second transmit processing unit 41, a first receive processing unit 42, and a second receive processing unit 42.
[0057] The first transmit processing unit 41 is configured to transmit an optical signal of a first preset wavelength. The
first receive processing unit 42 is configured to receive an optical signal of a second preset wavelength.
[0058] The second transmit processing unit 41 is configured to transmit the optical signal of the second preset wave-
length. The second receive processing unit 42 is configured to receive the optical signal of the first preset wavelength.
[0059] In practice, the optical transmission module 4 may include a first transmit processing unit 41, a second transmit
processing unit 41, a first receive processing unit 42, and a second receive processing unit 42. The first transmit processing
unit 41 and the first receive processing unit 42 share one optical input/output port 6. The second transmit processing
unit 41 and the second receive processing unit 42 also share one optical input/output port 6.
[0060] The first transmit processing unit 41 can transmit an optical signal of a first preset wavelength. That is, a light-
emitting wavelength of a laser in the first transmit processing unit 41 is the first preset wavelength. The first receive
processing unit 42 can receive an optical signal of a second preset wavelength. That is, a detector in the first receive
processing unit 42 can convert the optical signal of the second preset wavelength to an electrical signal.
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[0061] The second transmit processing unit 41 can transmit the optical signal of the second preset wavelength. That
is, a light-emitting wavelength of a laser in the second transmit processing unit 41 is the second preset wavelength. The
second receive processing unit 42 can receive the optical signal of the first preset wavelength. That is, a detector in the
second receive processing unit 42 can convert the optical signal of the first preset wavelength to an electrical signal.
[0062] For example, the first preset wavelength is 1270 nanometers and the second preset wavelength is 1330 na-
nometers. The first transmit processing unit 41 can receive an optical signal whose wavelength is 1330 nanometers at
the same time when transmitting an optical signal whose wavelength is 1270 nanometers. Similarly, the second transmit
processing unit 41 can receive an optical signal whose wavelength is 1270 nanometers at the same time when transmitting
an optical signal whose wavelength is 1330 nanometers.
[0063] Optionally, the first preset wavelength is 1270 nanometers and the second preset wavelength is 1330 nanom-
eters.
[0064] In practice, two wavelengths in a band 0 may be selected as the light-emitting wavelength of the laser in the
first transmit processing unit 41 and the light-emitting wavelength of the laser in the second transmit processing unit 41.
The first preset wavelength may be 1270 nanometers, and the second preset wavelength may be 1330 nanometers. In
this way, both a transmission distance and a filter cost may be ensured, and the wavelengths do not affect each other
because of a wide gap between the wavelengths.
[0065] Optionally, the optical transmission assembly further includes at least one filter.
[0066] A quantity of the filters is equal to the quantity of the receive processing units.
[0067] The filter is disposed at an optical input port of the receive processing unit.
[0068] In practice, the optical transmission assembly further includes at least one filter 8 (for example, at least one 0-
degree filter). A quantity of the filters 8 is equal to the quantity of the receive processing units 42. One receive processing
unit 42 corresponds to one filter 8. The filter 8 may be disposed at an optical input port of the receive processing unit
42, and may be specifically disposed in a lens cap. The filter 8 may allow only a wavelength corresponding to an optical
signal that the receive processing unit 42 needs to receive to pass through. For example, the filter is a 0-degree filter,
and a wavelength of an optical signal that the receive processing unit 42 needs to receive is 1270 nanometers. In this
case, the 0-degree filter 8 at the optical input port of the receive processing unit 42 allows only an optical signal whose
wavelength is 1270 nanometers to pass through and filters out all optical signals of other wavelengths.
[0069] Optionally, at least one convex lens 9 is further disposed in an optical path between the transmit processing
unit 41 and the optical splitting apparatus 7. A wavelength of the at least one convex lens 9 is equal to a wavelength of
an optical signal transmitted by the transmit processing unit 41.
[0070] At least one convex lens 10 is further disposed in an optical path between the receive processing unit 42 and
the optical input/output port 6. A wavelength of the at least one convex lens 10 is equal to a wavelength of an optical
signal received by the receive processing unit 42.
[0071] In practice, at least one convex lens 9 is further disposed in an optical path between the transmit processing
unit 41 and the optical splitting apparatus 7, and a wavelength of the at least one convex lens 9 is equal to a light-emitting
wavelength of the laser in the transmit processing unit 41. The at least one convex lens may be configured to focus an
optical signal output by the transmit processing unit 41, so that a flare size of the optical signal exactly fits an input port
of an optical fiber when the optical signal output by the transmit processing unit 41 is transmitted to the input port of the
optical fiber. Because a distance between the transmit processing unit 41 and the optical input/output port 6 is relatively
long, the convex lens may be configured as a convex lens of a large focal length if there is only one convex lens in the
optical path between the transmit processing unit 41 and the optical input/output port 6. Alternatively, two convex lenses
(which may be referred to as relay lenses) may be further disposed in the optical path between the transmit processing
unit 41 and the optical splitting apparatus 7.
[0072] At least one convex lens 10 may be further disposed in an optical path between the receive processing unit 42
and the optical input/output port 6. A wavelength of the at least one convex lens 10 is equal to a wavelength of an optical
signal received by the receive processing unit 42, that is, equal to a wavelength that can be detected by the detector in
the receive processing unit 42. The at least one convex lens 10 may be configured to focus an optical signal received
from the optical input/output port 6, so that a flare size of an optical signal transmitted to the receive processing unit 42
exactly fits the detector in the receive processing unit 42. The at least one convex lens may be one convex lens and
may be disposed at an optical transmission port of the receive processing unit 42. Because a distance between the
optical transmission port of the receive processing unit 42 and the detector in the receive processing unit is relatively
short, the one convex lens may be a lens of a small focal length. The at least one lens may be three convex lenses. In
addition to one convex lens disposed at an optical transmission port of the receive processing unit 42, two convex lenses
(which may be referred to as relay lenses) may be further disposed in an optical path between the optical splitting
apparatus 7 and the optical input/output port 6.
[0073] In actual use of the foregoing convex lens, a convex lens of an appropriate focal length is selected according
to an actual focus requirement of an optical signal. This is not limited herein.
[0074] In the embodiments of the present invention, an optical transmission assembly includes a serializer, a high-
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order modulation unit, a digital-analog conversion unit, and an optical transmission module. In the optical transmission
assembly, because a serializer and a high-order modulation unit are configured, the serializer can serially combine any
two electrical signals to obtain a serially mixed electrical signal, and the high-order modulation unit can modulate a high-
and-low-level signal to a four-level signal or a DMT signal. Therefore, compared with the prior art, to transmit a same
volume of data, only at least half lasers may be used, and further, only at least half temperature control devices are
used. In this way, costs of an optical transmission assembly are reduced for transmission of a same volume of data.
[0075] Further embodiments of the present invention are provided in the following. It should be noted that the numbering
used in the following section does not necessarily need to comply with the numbering used in the previous sections.

Embodiment 1. An optical transmission assembly, wherein the optical transmission assembly comprises a serializer,
a high-order modulation unit, a digital-analog conversion unit, and an optical transmission module, wherein
the serializer and the high-order modulation unit are electrically connected, the high-order modulation unit and the
digital-analog conversion unit are electrically connected, and the digital-analog conversion unit and the optical
transmission module are electrically connected;
the optical transmission module comprises at least one transmit processing unit and at least one receive processing
unit;
the serializer is configured to serially combine every two of multiple electrical signals that are input into the optical
transmission assembly, to obtain a serially mixed electrical signal; and is further configured to serially split a serially
mixed electrical signal received from the high-order modulation unit, to obtain and output multiple electrical signals;
and
the high-order modulation unit is a pulse amplitude modulation four, PAM4, unit or a Discrete Multi-Tone, DMT, unit.
Embodiment 2. The optical transmission assembly according to Embodiment 1, wherein the transmit processing
unit comprises a driver and a laser; and
the driver is electrically connected to both the digital-analog conversion unit and the laser.
Embodiment 3. The optical transmission assembly according to Embodiment 1 or 2, wherein the receive processing
unit comprises a detector and a preamplifier; and
the preamplifier is electrically connected to both the detector and the digital-analog conversion unit.
Embodiment 4. The optical transmission assembly according to any one of Embodiments 1 to 3, wherein the optical
transmission assembly further comprises a clock and data recovery circuit; and
the clock and data recovery circuit is disposed in a line between the serializer and an electrical-signal transmission
port of the optical transmission assembly.
Embodiment 5. The optical transmission assembly according to any one of Embodiments 1 to 4, wherein the digital-
analog conversion unit is configured to preprocess the serially mixed electrical signal received from the high-order
modulation unit and a serially mixed electrical signal received from the receive processing unit, wherein the pre-
processing comprises at least pre-emphasis processing, level spacing adjustment, signal balancing processing,
non-linear processing, and intercode interference processing.
Embodiment 6. The optical transmission assembly according to any one of Embodiments 1 to 5, wherein the optical
transmission assembly comprises at least one optical input/output port and at least one optical splitting apparatus;
a quantity of the optical splitting apparatuses and quantities of the optical input/output ports, the transmit processing
units, and the receive processing units are equal;
the optical splitting apparatus comprises a first port, a second port, and a third port; and
the optical splitting apparatus is configured to transmit, to the optical input/output port by using the second port, an
optical signal output by the transmit processing unit and received by the first port; and is further configured to transmit,
to the receive processing unit by using the third port, an optical signal transmitted by the optical input/output port
and received by the second port.
Embodiment 7. The optical transmission assembly according to Embodiment 6, wherein the quantity of the transmit
processing units and the quantity of the receive processing units in the optical transmission module are both 2.
Embodiment 8. The optical transmission assembly according to Embodiment 7, wherein the optical transmission
module comprises a first transmit processing unit, a second transmit processing unit, a first receive processing unit,
and a second receive processing unit;
the first transmit processing unit is configured to transmit an optical signal of a first preset wavelength;
the first receive processing unit is configured to receive an optical signal of a second preset wavelength;
the second transmit processing unit is configured to transmit the optical signal of the second preset wavelength; and
the second receive processing unit is configured to receive the optical signal of the first preset wavelength.
Embodiment 9. The optical transmission assembly according to Embodiment 8, wherein the first preset wavelength
is 1270 nanometers and the second preset wavelength is 1330 nanometers.
Embodiment 10. The optical transmission assembly according to Embodiment 6, wherein the optical transmission
assembly further comprises at least one filter;
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a quantity of the filters is equal to the quantity of the receive processing units; and
the filter is disposed at an optical input port of the receive processing unit.
Embodiment 11. The optical transmission assembly according to claim 6, wherein at least one convex lens is further
disposed in an optical path between the transmit processing unit and the optical splitting apparatus, and a wavelength
of the at least one convex lens is equal to a wavelength of an optical signal transmitted by the transmit processing
unit; and
at least one convex lens is further disposed in an optical path between the receive processing unit and the optical
input/output port, and a wavelength of the at least one convex lens is equal to a wavelength of an optical signal
received by the receive processing unit.

[0076] Persons of ordinary skill in the art may understand that all or some of the steps of the embodiments may be
implemented by using hardware or a program instructing related hardware. The program may be stored in a computer-
readable storage medium. The storage medium may be a read-only memory, a magnetic disk, an optical disc, or the like.
[0077] The foregoing descriptions are merely examples of the embodiments of the present invention, but are not
intended to limit the present invention. Any modification, equivalent replacement, and improvement made without de-
parting from the principle of the present invention shall fall within the protection scope of the present invention.

Claims

1. An optical transmission assembly, comprising:

a serializer;
a high-order modulation unit coupled to the serializer, wherein the high-order modulation unit is a pulse amplitude
modulation four, PAM4, unit or a Discrete Multi-Tone, DMT, unit;
a digital-analog conversion unit coupled to the high-order modulation unit; and
a optical transmission module comprises a transmit processing unit, a receive processing unit and an optical
splitting apparatus, wherein the transmit processing unit and the receive processing unit are respectively coupled
to the digital-analog conversion unit, and the optical splitting apparatus is configured to transmit a first optical
signal output by the transmit processing unit, and receive a second optical signal and transmit the second optical
signal to the receive processing.

2. The optical transmission assembly according to claim 1, wherein the transmit processing unit comprises a driver
and a laser; and
the driver is electrically connected to both the digital-analog conversion unit and the laser.

3. The optical transmission assembly according to claim 1 or 2, wherein the receive processing unit comprises a
detector and a preamplifier; and
the preamplifier is electrically connected to both the detector and the digital-analog conversion unit.

4. The optical transmission assembly according to any one of claims 1 to 3, wherein the optical transmission assembly
further comprises a clock and data recovery circuit; and
the clock and data recovery circuit is disposed in a line between the serializer and an electrical-signal transmission
port of the optical transmission assembly.

5. The optical transmission assembly according to any one of claims 1 to 4, wherein the digital-analog conversion unit
is configured to preprocess the serially mixed electrical signal received from the high-order modulation unit and a
serially mixed electrical signal received from the receive processing unit, wherein the preprocessing comprises at
least pre-emphasis processing, level spacing adjustment, signal balancing processing, non-linear processing, and
intercode interference processing.

6. The optical transmission assembly according to any one of claims 1 to 5, wherein the optical transmission assembly
further comprises an optical input/output port;
the optical splitting apparatus comprises a first port, a second port, and a third port; and
the optical splitting apparatus is configured to transmit the first optical signal received by the first port to the optical
input/output port by using the second port and; and is further configured to transmit, to the receive processing unit
by using the third port, the second optical signal transmitted by the optical input/output port and received by the
second port.
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7. The optical transmission assembly according to claim 6, wherein the quantity of the transmit processing units and
the quantity of the receive processing units in the optical transmission module are both 2.

8. The optical transmission assembly according to claim 7, wherein the optical transmission module comprises a first
transmit processing unit, a second transmit processing unit, a first receive processing unit, and a second receive
processing unit;
the first transmit processing unit is configured to transmit an optical signal of a first preset wavelength;
the first receive processing unit is configured to receive an optical signal of a second preset wavelength;
the second transmit processing unit is configured to transmit the optical signal of the second preset wavelength; and
the second receive processing unit is configured to receive the optical signal of the first preset wavelength.

9. The optical transmission assembly according to claim 8, wherein the first preset wavelength is 1270 nanometers
and the second preset wavelength is 1330 nanometers.

10. The optical transmission assembly according to claim 6, wherein the optical transmission assembly further comprises
a filter;
wherein the filter is disposed at an optical input port of the receive processing unit.

11. The optical transmission assembly according to claim 6, wherein at least one convex lens is further disposed in an
optical path between the transmit processing unit and the optical splitting apparatus, and a wavelength of the at
least one convex lens is equal to a wavelength of an optical signal transmitted by the transmit processing unit; and
at least one convex lens is further disposed in an optical path between the receive processing unit and the optical
input/output port, and a wavelength of the at least one convex lens is equal to a wavelength of an optical signal
received by the receive processing unit.
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