SIGNAL LINE STRUCTURE, SIGNAL LINE DRIVING METHOD, AND SIGNAL LINE
CIRCUIT

Cross-Reference to Related Applications

The present disclosure claims the priority to Chinese Patent Application No.
202210028112.2, titled "SIGNAL LINE STRUCTURE, SIGNAL LINE DRIVING
METHOD, AND SIGNAL LINE CIRCUIT", filed on January 11, 2022, which is

incorporated herein by reference in its entirety.

Technical Field

The present disclosure relates to the technical field of integrated -circuit
manufacturing, and specifically to a signal line structure, a signal line driving method,

and a signal line circuit.

Background

In a common data path, since the direction of data transition is random, crosstalk
occurs between different parallel adjacent signal lines, which affects the data timing. In
some cases, a grounded wire is inserted for isolation to ensure the timing consistency
during the data transition. In addition, a state keeper is required to reduce the influence
of crosstalk between the signal lines. Both an isolation wire and a state keeper will
occupy additional lines and layout area, resulting in a larger layout area for the signal
lines.

It should be noted that the information disclosed above is merely intended to
facilitate a better understanding of the background of the present disclosure, and
therefore may include information that does not constitute the prior art known to those

of ordinary skill in the art.

Summary

An objective of the present disclosure is to provide a signal line structure, a signal
line driving method, and a signal line circuit, for improving the signal quality on signal
lines at least to a certain extent, and saving the layout area of parallel signal lines.

A signal line structure is provided according to a first aspect of the present



disclosure, and includes a plurality of parallel signal lines, where each of the signal lines
is maintained in a drive state at any time.

A signal line driving method is provided according to a second aspect of the
present disclosure, is applied to the signal line structure described in any one of the
above, and includes: controlling a plurality of parallel signal lines to be maintained in a
drive state at any time.

A signal line circuitis provided according to a third aspect of the present disclosure,
and includes: a first driver provided with an input terminal for receiving a first input
signal, an enable terminal connected to a first node, and an output terminal connected
to a signal line; a second driver provided with an input terminal for receiving a second
input signal, an enable terminal connected to a second node, and an output terminal
connected to the signal line; and an inverter provided with an input terminal connected
to the first node and an output terminal connected to the second node, where the first
node is configured to receive a driver enable signal, and the driver enable signal
includes a first level configured to control the first driver to be maintained in a drive state
and the second driver to be maintained in a high-impedance state, and a second level
configured to control the second driver to be maintained in the drive state and the first
driver to be maintained in the high-impedance state.

According to embodiments of the present disclosure, by configuring the signal lines
to be maintained in the drive state, when a plurality of signal lines are arranged in
parallel, the crosstalk between the signal lines can be prevented from causing errors in
transmitted data, and there is no need to provide an isolation wire and a state keeper,
such that the layout area of the signal lines can be greatly saved.

It should be understood that the above general description and the following
detailed description are only exemplary and explanatory, and should not be construed

as a limitation to the present disclosure.

Brief Description of the Drawings

The accompanying drawings incorporated into the specification and constituting

part of the specification illustrate the embodiments of the present disclosure, and serve,



together with the specification, to explain the principles of the present disclosure.
Apparently, the drawings in the following description show merely some embodiments
of the present disclosure, and those of ordinary skill in the art may still derive other
drawings from these drawings without creative efforts.

FIG. 1 is a schematic diagram of a signal line structure according to one exemplary
embodiment of the present disclosure.

FIG. 2 is a schematic diagram of a drive mode of signal lines according to one
embodiment of the present disclosure.

FIG. 3A is a schematic diagram of crosstalk between two adjacent signal lines
according to the related art.

FIG. 3B is a schematic diagram of crosstalk between two adjacent signal lines
according to one embodiment of the present disclosure.

FIG. 4 is a schematic diagram of circuits of a first driver and a second driver of a
signal line according to one embodiment of the present disclosure.

FIG. 5 is a schematic diagram of a connection relationship between a first enable
signal and a second enable signal shown in FIG. 4 according to one embodiment of the
present disclosure.

FIG. 6 is a schematic diagram of settings of signal lines according to one
embodiment of the present disclosure.

FIG. 7 is a diagram of signal timing corresponding to a setting mode of signal lines
shown in FIG. 6.

FIG. 8 is a schematic diagram of a signal line driving method according to one
embodiment of the present disclosure.

FIG. 9 is a schematic diagram of a signal line circuit according to one exemplary

embodiment of the present disclosure.

Detailed Description

The exemplary implementations are described more comprehensively below with
reference to the accompanying drawings. However, the exemplary implementations can
be implemented in various forms and should not be construed as being limited to
examples described herein. On the contrary, these implementations are provided such
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that the present disclosure is more comprehensive and complete, and fully conveys the
concept of the exemplary implementations to those skilled in the art. The described
features, structures, or characteristics may be incorporated into one or more
implementations in any suitable manner. In the following description, many specific
details are provided to give a full understanding of the implementations of the present
disclosure. However, those skilled in the art will be aware that the technical solutions of
the present disclosure may be practiced with one or more of the specific details omitted,
or other methods, components, apparatuses, steps, and the like may be used. In other
cases, the publicly known technical solutions are not illustrated or described in detail, so
as to avoid overshadowing and obscuring various aspects of the present disclosure.

In addition, the accompanying drawings are merely schematic diagrams of the
present disclosure, and identical reference numerals in the accompanying drawings
denote identical or similar parts. Therefore, repeated description thereof will be omitted.
Some of the block diagrams shown in the accompanying drawings are functional
entities, and do not necessarily correspond to physically or logically independent
entities. These functional entities may be implemented in the form of software, or
implemented in one or more hardware modules or integrated circuits, or implemented in
different networks and/or processor apparatuses and/or microcontroller apparatuses.

The following describes in detail the exemplary implementations of the present
disclosure with reference to the accompanying drawings.

FIG. 1is a schematic diagram of a signal line structure according to one exemplary
embodiment of the present disclosure.

Referring to FIG. 1, the signal line structure 100 may include:

a plurality of parallel signal lines S1-Sn, where each of the signal lines is
maintained in a drive state at any time.

Compared with the related art, there is no need to provide anisolation line between
every two of the plurality of parallel signal lines S1-Sn, and there is no need to provide a
state keeper after signal transmission, such that the wiring area can be effectively
saved. Since each of the signal lines is maintained in the drive state at any time, the

crosstalk between the parallel signal lines will not cause signal transition on the signal



lines, such that the signal stability can be effectively improved, and the increase of
crosstalk, the signal transition on the signal lines, and transmission errors caused by
high-density wiring are avoided. Therefore, the embodiments of the present disclosure
can improve the signal stability while reducing the area of high-density wiring.

There may be various ways to control each of the signal lines to be maintained in
the drive state at any time, and some embodiments will be described below with
reference to the accompanying drawings.

FIG 2 is a schematic diagram of a drive mode of signal lines according to one
embodiment of the present disclosure.

Referring to FIG. 2, in one exemplary embodiment of the present disclosure, two
ends of the signal line S1 are respectively connected to a first driver 11 and a second
driver 12, and at the same time, only one of the first driver 11 and the second driver 12
of the signal line S1 is maintained in a drive state. The signal line S2 is parallel and
adjacent to the signal line S1, two ends of the signal line S2 are respectively connected
to a first driver 21 and a second driver 22, and at the same time, only one of the first
driver 21 and the second driver 22 of the signal line S2 is maintained in the drive state.

Still referring to FIG. 2, in one embodiment, the first driver 11 of the signal line S1 is
maintained in the drive state when a first enable signal EN11 is at a first level and
maintained in a high-impedance state when the first enable signal EN11 is at a second
level; and the second driver 12 is maintained in the drive state when a second enable
signal EN12 is at the first level and maintained in the high-impedance state when the
second enable sighal EN12 is at the second level. When the first enable signal EN11
and the second enable signal EN12 are controlled by two levels, the first level is, for
example, a high level, and the second level is, for example, a low level. Or, the first level
is, for example, a low level, and the second level is, for example, a high level. The high
level is, for example, a state greater than or equal to a power voltage, and the low level
is, for example, a state less than or equal to a ground voltage. Herein, the high level and
the low level are relative, and a specific voltage range included needs to be determined
according to a specific device. For example, for an N-type field-effect transistor, the high

level refers to a gate voltage range in which the N-type field-effect transistor can be



turned on, and the low level refers to a gate voltage range in which the N-type
field-effect transistor can be turned off; and for a P-type field-effect transistor, the low
level refers to a gate voltage range in which the P-type field-effect transistor can be
turned on, and the high level refers to a gate voltage range in which the P-type
field-effect transistor can be turned off.

Correspondingly, the first driver 21 of the signal line S2 is maintained in the drive
state when a first enable signal EN21 is at a first level and maintained in a
high-impedance state when the first enable signal EN21 is at a second level; and the
second driver 22 is maintained in the drive state when a second enable signal EN22 is
at the first level and maintained in the high-impedance state when the second enable
signal EN22 is at the second level.

FIG. 3A is a schematic diagram of crosstalk between two adjacent signal lines
according to the related art.

FIG. 3B is a schematic diagram of crosstalk between two adjacent signal lines
according to one embodiment of the present disclosure.

In FIG. 3A and FIG. 3B, the signal line S1 and the signal line S2 are two parallel
adjacent signal lines. Corresponding to the signal line S1, the first enable signal is EN11,
and the second enable signal is EN12; and corresponding to the signal line S2, the first
enable signal is EN21, and the second enable signal is EN22.

Referring to FIG. 3A, inthe related art, at a first time T1, a high-level pulse appears
on the first enable signal EN11 corresponding to the signal line S1, and the signal line
Slisdriven by the first driver 11 to generate a signal A. At the same time, the first driver
21 and the second driver 22 at the two ends of the signal line S2 adjacent and parallel
to the signal line S1 are both in the high-impedance state, and have no driving
capability for the signal line S2. Under the influence of the signhal A, a crosstalk error EA
occurs on the signal line S2. At a second time T2, a high-level pulse appears on the first
enable signal EN21 corresponding to the signal line S2, and the signal line S2 is driven
by the first driver 21 to generate a signal B. At the same time, the first driver 11 and the
second driver 12 at the two ends of the signal line S1 adjacent and parallel to the signal

line S2 are both in the high-impedance state, and have no driving capability for the



signal line S1. Under the influence of the signal B, a crosstalk error EB occurs on the
signal line S1.

Similarly, at a third time T3, when a high-level pulse appears on the second enable
signal EN12 corresponding to the signal line S1, the signal line S1 is driven by the
second driver 12 to generate signal transition (a signal C), which influences a state of
the signal B on the signal line S2, and a crosstalk error EC occurs on the signal line S2.
At a fourthtime T4, when a high-level pulse appears on the second enable signal EN22
corresponding to the signal line S2, the signal line S2 is driven by the second driver 22
to generate signal transition, which influences a state of the signal C on the signal line
S1, and a crosstalk error also occurs.

Therefore, in the related art, the crosstalk is likely to occur between two parallel
adjacent signal lines, resulting in errors in data transmission.

Referring to FIG. 3B, in one embodiment of the present disclosure, at the same
time, only one of the first enable signal EN11 and the second enable signal EN12 of the
signal line S1 is at the high level, and at the same time, only one of the first enable
signal EN21 and the second enable signal EN22 of the signal line S2 is at the high
level.

At the second time T2, the first enable signal EN21 of the signal line S2 changes to
the high level, the first driver 21 of the signal line S2 changes to the drive state, and
data transition occurs on the signal line S2. Since the first enable signal EN11 of the
signal line S1is also at the high level, and the first driver 11 of the signal line S1 is also
in the drive state, a data signal on the signal line S1 is less influenced by the crosstalk
(a point D). At the third time T3, the second enable signal EN12 of the signal line S1
changes to the high level, the second driver 12 of the signal line S1 changes to the drive
state, and data transition occurs on the signal line S1. Since the first enable signal
EN21 of the signal line S2 is also at the high level, and the first driver 21 of the signal
line S2 is also in the drive state, a data signal on the signal line S2 is less influenced by
the crosstalk (a point E). Similarly, it can be deduced that at the first time T1 and the
fourth time T4, the data signals on the signal line S1 and the signal line S2 are also less

influenced by the crosstalk.



Therefore, by maintaining only one of the drivers at two ends of the signal line in
the drive state at any time, the signal on the signal line can be reduced to be influenced
by the data transition and crosstalk of a signal line parallel and adjacent to the signal
line, and the signal stability can be maintained. That is, by using the method provided
by the embodiment of the present disclosure to control the driver of the signal line, the
signal stability can be maintained without providing an isolation line and a state keeper
between the signal lines, and the wiring area can be greatly saved.

FIG. 4 is a schematic diagram of circuits of a first driver and a second driver of a
signal line according to one embodiment of the present disclosure.

Referring to FIG. 4, in one embodiment of the present disclosure, the first driver 11
or the second driver 12 of the signal line S1 includes atleast one gating inverter.

In the embodiment shown in FIG. 4, a first gating inverter 111 in the first driver 11 is
provided with an input terminal electrically connected to a first input signal IN11, an
enable terminal connected to the first enable signal EN11, and an output terminal
electrically connected to the signal line S1. A second gating inverter 121 in the second
driver 12 is provided with an input terminal electrically connected to a second input
signal IN12, an enable terminal connected to the second enable signal EN12, and an
output terminal electrically connected to the signal line S1.

The first gating inverter 111 includes a first transistor M1, a second transistor M2, a
third transistor M3, and a fourth transistor M4 connected in sequence. The first
transistor M1 and the second transistor M2 are both P-type transistors, and a source of
the first transistor M1 is connected to a power voltage Vcc. The third transistor M3 and
the fourth transistor M4 are both N-type transistors, and a source of the fourth transistor
M4 is grounded. A gate of the first transistor M1 and a gate of the fourth transistor M4
are connected as the input terminal of the first gating inverter 111 and electrically
connected to the firstinput signal IN11. A gate of the second transistor M2 is connected
to an output terminal of an inverter INV1, an input terminal of the inverter INV1 is
connected to a gate of the third transistor M3, and the gate of the third transistor M3 is
as the enable terminal of the first gating inverter 111 and connected to the first enable

signal EN11.



The second gating inverter 121 includes a fifth transistor M5, a sixth transistor M6,
a seventh transistor M7, and an eighth transistor M8 connected in sequence. The fifth
transistor M5 and the sixth transistor M6 are both P -type transistors, and a source of the
fifth transistor M5 is connected to the power voltage Vcc. The seventh transistor M7 and
the eighth transistor M8 are both N-type transistors, and a source of the eighth
transistor M8 is grounded. A gate of the fifth transistor M5 and a gate of the eighth
transistor M8 are connected as the input terminal of the second gating inverter 121 and
electrically connected to the first input signal IN11. A gate of the sixth transistor M6 is
connected to an output terminal of an inverter INV2, an input terminal of the inverter
INV2 is connected to a gate of the seventh transistor M7, and the gate of the seventh
transistor M7 is as the enable terminal of the second gating inverter 121 and connected
to the second enable signal EN12.

When the first enable signal EN11 is at the high level, the second transistor M2 and
the third transistor M3 in the first gating inverter 111 are both turned on, the first gating
inverter 111 is in the drive state, and the signal on the signal line S1 changes with the
first input signal IN11. When the first enable signal EN11 is at the low level, the second
transistor M2 and the third transistor M3 in the first gating inverter 111 are both turned
off, the first gating inverter 111 is in the high-impedance state, and the signal on the
signal line S1 does not change with the first input signal IN11.

Similarly, when the second enable signal EN12 is at the high level, the sixth
transistor M6 and the seventh transistor M7 in the second gating inverter 121 are both
turned on, the second gating inverter 121 is in the drive state, and the signal on the
signal line S1 changes with the second input signal IN12. When the second enable
signal EN12 is at the low level, the sixth transistor M6 and the seventh transistor M7 in
the second gating inverter 121 are both turned off, the second gating inverter 121 is in
the high-impedance state, and the sighal on the signal line S1 does not change with the
second input signal IN12.

When only one of the first driver 11 and the second driver 12 is configured to be
maintained in the drive state at the same time, only one of the first enable signal EN11

and the second enable signal EN12 can be set to be at the high level at the same time,



as shown in FIG. 3B. In one exemplary embodiment of the present disclosure, the
second enable signal EN12 can be obtained by inverting the first enable signal EN11
through the inverter.

There may be one or more gating inverters in both the first driver 11 and the
second driver 12, and FIG. 4 is only an example, which is not specifically limited in the
present disclosure.

FIG. 5 is a schematic diagram of a connection relationship between a first enable
signal and a second enable signal shown in FIG. 4 according to one embodiment of the
present disclosure.

Referring to FIG. 5, in one exemplary embodiment of the present disclosure, the
first driver 11 is provided with an input terminal for receiving the first input signal IN11,
an enable terminal connected to a first node N1, and an output terminal connected to
the signal line S1. The second driver 12 is provided with aninput terminal for receiving
the second input signal IN12, an enable terminal connected to a second node N2, and
an output terminal connected to the signal line S1. The first node N1 is configured to
receive a driver enable signal DRV. The second node N2 and the first node N1 are
connected through an odd number of inverters INVO (only one shown in FIG. 5).

In the embodiment shown in FIG. 5, the driver enable signal DRV can control, no
matter in a high-level state or a low-level state, only one of the first driver 11 and the
second driver 12 to be maintained in the drive state at the same time.

FIG. 6 is a schematic diagram of settings of signal lines according to one
embodiment of the present disclosure.

Referring to FIG. 6, in one exemplary embodiment of the present disclosure, the
plurality of parallel signal lines include odd data lines 61 and even data lines 62
arranged in a staggered manner. The odd data lines 61 are configured to transmit odd
signals obtained according to sampling of odd clocks, the even data lines 62 are
configured to transmit even signals obtained according to sampling of even clocks, and
there is a phase difference of 180 degrees between the odd clock and the even clock.
The first enable signal EN11 corresponding to the odd data lines 61 and the first enable

signal EN21 corresponding to the even data lines 62 have different phases, and the
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second enable signal EN12 corresponding to the odd data lines 61 and the second
enable signal EN22 corresponding to the even data lines 62 have different phases.

FIG. 7 is a diagram of signal timing corresponding to a setting mode of signal lines
shown in FIG. 6.

Referring to FIG. 7, in one exemplary embodiment of the present disclosure, a
transmission cycle of odd data and a transmission cycle of even data are both T, and a
transmission interval between the odd data and the even data is T/2, that is, there is a
phase difference of 180 degrees between the odd data and the even data.

At the first time T1, when the first enable signal EN11 corresponding to the odd
data line 61 has a rising edge, the second enable signal EN12 corresponding to the odd
data line 61 has a falling edge, the first driver 11 corresponding to the odd data line 61
changes to the drive state, the second driver 12 changes to the high-impedance state,
and the signal on the odd data line 61 is controlled by the input signal of the first driver
11. At the third time T3, when the second enable signal EN12 corresponding to the odd
data line 61 has a rising edge, the first enable signal EN11 corresponding to the odd
data line 61 has a falling edge, the second driver 12 corresponding to the odd data line
61 changes to the drive state, the first driver 11 changes to the high-impedance state,
and the signal on the odd data line 61 is controlled by the input signal of the second
driver 12. At the second time T2, when the first enable signal EN21 corresponding to
the even data line 62 has a rising edge, the second enable signal EN22 corresponding
to the evendata line 62 has a falling edge, the first driver 21 corresponding to the even
data line 62 changes to the drive state, the second driver 22 changes to the
high-impedance state, and the signal on the even data line 62 is controlled by the input
signal of the first driver 21. At the fourth time T4, when the second enable signal EN22
corresponding to the even data line 62 has a rising edge, the first enable signal EN21
corresponding to the even data line 62 has a faling edge, the second driver 22
corresponding to the even data line 62 changes to the drive state, the first driver 21
changes to the high-impedance state, and the signal on the even data line 62 is
controlled by the input signal of the second driver 22.

There is a phase difference of 180 degrees (T/2) between the first enable signal
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EN11 corresponding to the odd data line 61 and the first enable signal EN21
corresponding to the even data line 62, and there is a phase difference of 180 degrees
(T/2) between the second enable signal EN12 corresponding to the odd data line 61
and the second enable signal EN22 corresponding to the even data line 62. At the
same time, only one of the first enable signal EN11 and the second enable signal EN12
corresponding to the odd data line 61 is maintained at the high level, and only one of
the first enable signal EN21 and the second enable signal EN22 corresponding to the
even data line 62 is maintained at the high level.

By controlling both the odd data line 61 and the even data line 62 to be maintained
inthe drive state at any time, mutual influence between the odd data and the even data
that are alternately transmitted can be avoided, and the data reliability is improved.

FIG. 8 is a schematic diagram of a signal line driving method according to one
embodiment of the present disclosure.

The signal line driving method 800 can be applied to the signal line structure as
shown in any embodiment above.

Referring to FIG. 8, the signal line driving method 800 may include: step S10,
controlling a plurality of parallel signal lines to be maintained in a drive state at any time.

In one exemplary embodiment of the present disclosure, two ends of each of the
signal lines are respectively provided with a first driver and a second driver. The
controlling the parallel signal lines to be maintained in the drive state at any time
includes: controlling, at the same time, only one of the first driver and the second driver
of the same signal line to be maintained in the drive state.

In one exemplary embodiment of the present disclosure, the first driver or the
second driver includes at least one gating inverter. The gating inverter is provided with
an input terminal electrically connected to an input signal, an enable terminal connected
to a first enable signal or a second enable signal, and an output terminal electrically
connected to the signal line. The controlling, at the same time, only one of the first
driver and the second driver of the same signal line to be maintained in the drive state
includes: inputting the first enable signal at a first level into an enable terminal of the

first driver so as to enable the first driver to be maintained in the drive state, and, at the
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same time, inputting the second enable signal at a second level into an enable terminal
of the second driver so as to enable the second driver to be maintained in a
high-impedance state; or inputting the first enable signal at the second level into the
enable terminal of the first driver so as to enable the first driver to be maintained in the
high-impedance state, and, at the same time, inputting the second enable signal at the
first level into the enable terminal of the second driver so as to enable the second driver
to be maintained in the drive state.

In one exemplary embodiment of the present disclosure, the first driver is provided
with aninput terminal for receiving a first input signal, an enable terminal connected to a
first node, and an output terminal connected to the signal line. The second driver is
provided with an input terminal for receiving a second input signal, an enable terminal
connected to a second node, and an output terminal connected to the signal line. The
first node is configured to receive a driver enable signal. The second node and the first
node are connected through an odd number of inverters. The controlling, at the same
time, only one of the first driver and the second driver to be maintained inthe drive state
includes: in response to a first input signal arrival message, setting the driver enable
signal to be at a first level, such that the first driver is maintained in the drive state, and
the second driver is maintained in a high-impedance state; and in response to a second
input signal arrival message, setting the driver enable signal to be at a second level,
such that the second driver is maintained in the drive state, and the first driver is
maintained in the high-impedance state. In one exemplary embodiment of the present
disclosure, the first level is a high level, and the second level is a low level.

In one exemplary embodiment of the present disclosure, two ends of each of the
signal lines are respectively provided with a first driver and a second driver. The
plurality of signal lines include odd data lines and even data lines. The controlling the
parallel signal lines to be maintained in the drive state at any time includes: for a same
odd data line, inputting a first enable signal at a first level into the first driver, and
inputting a second enable signal at a second level into the second driver so as to
enable the odd data line to be maintained in the drive state; or for the same odd data

line, inputting the first enable signal at the second level into the first driver, and inputting
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the second enable signal at the first level into the second driver so as to enable the odd
data line to be maintained in the drive state; and for a same even data line, inputting the
first enable signal at the first level into the first driver, and inputting the second enable
signal at the second level into the second driver so as to enable the even data line to be
maintained in the drive state; or for the same even data line, inputting the first enable
signal at the second level into the first driver, and inputting the second enable signal at
the first level into the second driver so as to enable the even data line to be maintained
in the drive state. The first enable signal corresponding to the odd data lines and the
first enable signal corresponding to the even data lines have different phases, and the
second enable signal corresponding to the odd data lines and the second enable signal
corresponding to the even data lines have different phases.

The relevant principles of the signal driving method 800 have been explained in the
embodiments shown in FIG. 1 to FIG. 7. Details are not described herein again in the
present disclosure.

FIG. 9 is a schematic diagram of a signal line circuit according to one exemplary
embodiment of the present disclosure.

Referring to FIG. 9, the signal line circuit 900 includes:

a first driver 91 provided with an input terminal for receiving a first input signal IN11,
an enable terminal connected to a first node N1, and an output terminal connected to a
signal line 90;

a second driver 92 provided with an input terminal for receiving a second input
signal IN12, an enable terminal connected to a second node N2, and an output terminal
connected to the signal line 90; and

an inverter INV provided with an input terminal connected to the first node N1 and
an output terminal connected to the second node N2, where the first node is configured
to receive a driver enable signal DRV, and the driver enable signal DRV includes a first
level configured to control the first driver 11 to be maintained in a drive state and the
second driver 12 to be maintained in a high-impedance state, and a second level
configured to control the second driver 12 to be maintained in the drive state and the

first driver 11 to be maintained in the high-impedance state.
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The signal line circuit 900 shownin FIG. 9 can ensure that the driver enable signal
DRV can maintain, no matter in a high-level state or a low-level state, only one of the
first driver 91 and the second driver 92 in the drive state. Therefore, it is not necessary
to provide an isolation line and a state keeper for the signal line 90, and the signal line
90 can also be prevented from being influenced by level transition on a signal line
parallel and adjacent to the signal line 90. Therefore, the signal line circuit 900 has a
smaller wiring area.

It should be noted that although a number of modules or units of the device for
execution are mentioned in the detailed description above, this division is not
mandatory. In fact, according to the implementations of the present disclosure, the
features and functions of two or more modules or units described above may be
embodied in one module or unit. Correspondingly, the features and functions of a
module or unit described above may be further divided into a plurality of modules or
units to be embodied.

Those skilled in the art may easily figure out other implementations of the present
disclosure after considering the specification and practicing the application disclosed
herein. This application is intended to cover any variations, purposes or adaptive
changes of the present disclosure. Such variations, purposes or applicable changes
follow the general principle of the present disclosure and include common knowledge or
conventional technical means in the technical field which is not disclosed in the present
disclosure. The specification and embodiments are merely considered as illustrative,
and the real scope and concept of the present disclosure are specified by the appended

claims.

Industrial Applicability

According to embodiments of the present disclosure, by configuring the signal lines
to be maintained in the drive state, when a plurality of signal lines are arranged in
parallel, the crosstalk between the signal lines can be prevented from causing errors in
transmitted data, and there is no need to provide an isolation wire and a state keeper,

such that the layout area of the signal lines can be greatly saved.
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CLAIMS

1. A signal line structure, comprising:

a plurality of parallel signal lines, wherein each of the signal lines is maintained in a
drive state at any time;

wherein two ends of each of the signal lines are respectively connected to a first
driver and a second driver, and at the same time, only one of the first driver and the
second driver of the same signal line is maintained in a drive state;

wherein the first driver is maintained in the drive state when a first enable signal is
at a first level and maintained in a high-impedance state when the first enable signal is
at a second level; and the second driver is maintained in the drive state when a second
enable signal is at the first level and maintained in the high-impedance state when the
second enable signal is at the second level;

wherein the second enable signal is obtained by inverting the first enable signal

through an inverter.

2. The signal line structure according to claim 1, wherein the first level is a high

level, and the second level is a low level.

3. The signal line structure according to any one of claims 1, wherein the first driver
or the second driver comprises at least one gating inverter, and the gating inverter is
provided with an input terminal electrically connected to an input signal, an enable
terminal connected to the first enable signal or the second enable signal, and an output

terminal electrically connected to the signal line.

4. The signal line structure according to claim 1, wherein the plurality of parallel
signal lines comprise odd data lines and even data lines arranged in a staggered
manner, the odd data lines are configured to transmit odd signals obtained according to
sampling of odd clocks, the even data lines are configured to transmit even signals
obtained according to sampling of even clocks, and there is a phase difference of 180

degrees between the odd clock and the even clock; and the first enable signal
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corresponding to the odd data lines and the first enable signal corresponding to the
even data lines have different phases, and the second enable signal corresponding to
the odd data lines and the second enable signal corresponding to the even data lines

have different phases.

5. The signal line structure according to claim 4, wherein there is a phase
difference of 180 degrees between the first enable signal corresponding to the odd data
lines and the first enable signal corresponding to the even data lines, and there is a
phase difference of 180 degrees between the second enable signal corresponding to

the odd data lines and the second enable signal corresponding to the even data lines.

6. A signal line driving method, applied to the signal line structure according to any
one of claims 1-5, wherein the signal line driving method comprises:

controlling a plurality of parallel signal lines to be maintained in a drive state at any
time;

wherein two ends of each of the signal lines are respectively provided with a first
driver and a second driver; and controlling the parallel signal lines to be maintained in
the drive state at any time comprises:

controlling, at the same time, only one of the first driver and the second driver of
the same signal line to be maintained in a drive state;

wherein the first driver or the second driver comprises at least one gating inverter,
and the gating inverter is provided with an input terminal electrically connected to an
input signal, an enable terminal connected to a first enable signal or a second enable
signal, and an output terminal electrically connected to the signal line; and the
controlling, at the same time, only one of the first driver and the second driver of the
same signal line to be maintained in the drive state comprises:

inputting the first enable signal at a first level into an enable terminal of the first
driver so as to enable the first driver to be maintained in the drive state, and, at the
same time, inputting the second enable signal at a second level into an enable terminal

of the second driver so as to enable the second driver to be maintained in a
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high-impedance state; or inputting the first enable signal at the second level into the
enable terminal of the first driver so as to enable the first driver to be maintained in the
high-impedance state, and, at the same time, inputting the second enable signal at the
first level into the enable terminal of the second driver so as to enable the second driver

to be maintained in the drive state.

7. The signal line driving method according to claim 6, wherein the first driver is
provided with an input terminal for receiving a first input signal, an enable terminal
connected to a first node, and an output terminal connected to the signal line; the
second driver is provided with an input terminal for receiving a second input signal, an
enable terminal connected to a second node, and an output terminal connected to the
signal line; the first node is configured to receive a driver enable signal; the second
node and the first node are connected through an odd number of inverters; and
controlling, at the same time, only one of the first driver and the second driver to be
maintained in the drive state comprises:

in response to a first input signal arrival message, setting the driver enable signal
to be at a first level, such that the first driver is maintained in the drive state, and the
second driver is maintained in a high-impedance state; and

in response to a second input signal arrival message, setting the driver enable
signal to be at a second level, such that the second driver is maintained in the drive

state, and the first driver is maintained in the high-impedance state.

8. The signal line driving method according to claim 6, wherein the first level is a

high level, and the second level is a low level.

9. The signal line driving method according to claim 6, wherein two ends of each of
the signal lines are respectively provided with a first driver and a second driver; the
plurality of signal lines comprise odd data lines and even data lines; controlling the
parallel signal lines to be maintained in the drive state at any time comprises:

for a same odd data line, inputting a first enable signal at a first level into the first

18



driver, and inputting a second enable signal at a second level into the second driver so
as to enable the odd data line to be maintained in the drive state; or for the same odd
data line, inputting the first enable signal at the second level into the first driver, and
inputting the second enable signal at the first level into the second driver so as to
enable the odd data line to be maintained in the drive state; and

for a same even data line, inputting the first enable signal at the first level into the
first driver, and inputting the second enable signal at the second level into the second
driver so as to enable the even data line to be maintained in the drive state; or for the
same even data line, inputting the first enable signal at the second level into the first
driver, and inputting the second enable signal at the first level into the second driver so
as to enable the even data line to be maintained in the drive state; wherein

the first enable signal corresponding to the odd data lines and the first enable
signal corresponding to the even data lines have different phases, and the second
enable signal corresponding to the odd data lines and the second enable signal

corresponding to the even data lines have different phases.
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