RECEIVING CIRCUIT AND MEMORY

Cross-Reference to Related Applications

The present disclosure claims the priority to Chinese Patent Application No.
202210623097.6, titled "RECEIVING CIRCUIT AND MEMORY", filed on June 01, 2022,

which is incorporated herein by reference in its entirety.

Technical Field

The present disclosure relates to, but is not limited to, a receiving circuit and a

memory.

Background

As a semiconductor memory device commonly used in a computer, a dynamic
random access memory (DRAM) includes many repeated memory cells. Each memory
cell usually includes a capacitor and a transistor. The transistor is provided with a gate
connected to a word line, a drain connected to a bit line, and a source connected to the
capacitor. A voltage signal on the word line can be configured to control on or off of the
transistor, and then data information stored in the capacitor is read through the bit line, or
the data information is written into the capacitor through the bit line for storage.

The DRAM may include a double data rate (DDR) DRAM, a graphics double data
rate (GDDR) DRAM, and a low power double data rate (LPDDR) DRAM. As the DRAM is
applied to more and more fields, for example, the DRAM is increasingly used in the
mobile field, users have increasingly higher requirements on the power consumption of

the DRAM.

Summary

An overview of the subject matter described in detail in the present disclosure is
provided below, which is not intended to limit the protection scope of the claims.

The present disclosure provides a receiving circuit and a memory.

A first aspect of the present disclosure provides a receiving circuit, including: an

input buffer, configured to receive a first input signal and a second input signal, compare
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the first input signal with the second input signal, and output a first output signal and a
second output signal, where in a differential mode, the first input signal and the second
input signal are respectively a first signal and a second signal, and in a single-ended
mode, the first input signal is one of the first signal and the second signal, the second
input signal is a reference voltage signal, and the first signal and the second signal are
complementary; and a conversion module, configured to receive the first output signal
and the second output signal and amplify a voltage difference between the first output
signal and the second output signal to output a first internal signal and a second internal
signal.

The receiving circuit further includes: a selection module, receiving an original first
signal, an original second signal, and an original reference voltage signal, and
configured to provide the firstinput signal and the second input signal to the input buffer
inresponse to a mode selection signal, where the mode selection signal is configured to
represent the single-ended mode or the differential mode, the first signal corresponds to
the original first signal, the second signal corresponds to the original second signal, and
the original reference voltage signal corresponds to the reference voltage signal.

The selection module includes: a first selection unit and a second selection unit, one
of the first selection unit and the second selection unit receiving the original first signal
and the original reference voltage signal, and the other of the first selection unit and the
second selection unit receiving the original second signal and the original reference
voltage signal; where, in the single-ended mode, one of the first selection unit and the
second selection unit outputs the first signal or the second signal in response to the
mode selection signal, and the other of the first selection unit and the second selection
unit outputs the reference voltage signal in response to the mode selection signal; and in
the differential mode, one of the first selection unit and the second selection unit outputs
the first signal in response to the mode selection signal, and the other of the first
selection unit and the second selection unit outputs the second signal in response to the
mode selection signal.

The input buffer includes: a current control module, configured to provide a current
to a first node in response to a bias voltage signal; an input module, connected to the first
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node; and a load module connected to the input module, the input module being
connected to the load module via a second node and a third node; where, the input
module receives the first input signal and the second input signal, the second node
outputs the first output signal, and the third node outputs the second output signal.

The current control module is configured to adjust, in response to the bias voltage
signal, the current provided to the first node, such that the current provided to the first
node in the single-ended mode is less than the current provided to the first node in the
differential mode.

The current control module includes: a first control unit, connected to the first node
and configured to be oninresponse to the bias voltage signal to provide a first current to
the first node; and a second control unit, connected to the first node and configured to be
oninresponse to a control signal and the bias voltage signal to provide a second current
to the first node; where, in the single-ended mode, the first control unit is turned on but
the second control unitis not turned on, and in the differential mode, the first control unit
and the second control unit are both turned on.

The first control unit includes: a first P-channel metal oxide semiconductor (PMOS)
transistor, provided with a gate for receiving an enable signal and a source connected to
a power voltage; and a second PMOS transistor and a third PMOS transistor, where a
source of the second PMOS transistor and a source of the third PMOS transistor are
both connected to a drain of the first PMOS transistor, a drain of the second PMOS
transistor and a drain of the third PMOS transistor are both connected to the first node,
and a gate of the second PMOS transistor and a gate of the third PMOS transistor both
receive the bias voltage signal.

The second control unit includes: a fourth PMOS transistor, provided with a gate for
receiving the control signal and a source connected to a power voltage; and a fifth PMOS
transistor and a sixth PMOS transistor, where a source of the fifth PMOS transistor and a
source of the sixth PMOS transistor are both connected to a drain of the fourth PMOS
transistor, a drain of the fitth PMOS transistor and a drain of the sixth PMOS transistor
are both connected to the first node, and a gate of the fifth PMOS transistor and a gate of
the sixth PMOS transistor both receive the bias voltage signal.
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The input module includes: a seventh PMOS transistor, provided with a gate for
receiving the first input signal, a source connected to the first node, and a drain
connected to the second node; and an eighth PMOS transistor, provided with a gate for
receiving the second input signal, a source connected to the first node, and a drain
connected to the third node.

The load module includes: a first load unit, connected between the second node and
a ground terminal, and configured such that an equivalent resistance of the first load unit
in the single-ended mode is greater than an equivalent resistance of the first load unit in
the differential mode; and a second load unit, connected between the third node and the
ground terminal, and configured such that an equivalent resistance of the second load
unit in the single-ended mode is greater than an equivalent resistance of the second load
unit in the differential mode.

The first load unitincludes: a first resistor, connected between the second node and
a fourth node; and a first adjustable load, connected between the fourth node and the
ground terminal, configured to adjust an equivalent resistance of the first adjustable load
in response to an adjustment signal, and configured such that an equivalent resistance
of the first adjustable load in the single-ended mode is greater than an equivalent
resistance of the first adjustable load in the differential mode; and the second load unit
includes: a second resistor, connected between the third node and a fifth node; and a
second adjustable load, connected between the fifth node and the ground terminal,
configured to adjust an equivalent resistance of the second adjustable load in response
to the adjustment signal, and configured such that an equivalent resistance of the
second adjustable load in the single-ended mode is greater than an equivalent
resistance of the second adjustable load in the differential mode.

The first adjustable load includes: a third resistor, connected between the fourth
node and the ground terminal; and a first metal oxide semiconductor (MOS) transistor,
provided with a first terminal connected to the fourth node, a second terminal connected
to the ground terminal, and a control terminal for receiving the adjustment signal, where,
the first MOS transistor is turned off in response to the adjustment signal in the
single-ended mode, and the first MOS transistor is turned on in response to the
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adjustment signal in the differential mode.

The second adjustable load includes: a fourth resistor, connected between the fifth
node and the ground terminal; and a second MOS transistor, provided with a first
terminal connected to the fifth node, a second terminal connected to the ground terminal,
and a control terminal for receiving the adjustment signal, where, the second MOS
transistor is turned off in response to the adjustment signal in the single-ended mode,
and the second MOS transistor is turned on in response to the adjustment signal in the
differential mode.

The conversion module includes: an amplification unit, configured to amplify the
voltage difference between the first output signal and the second output signal; and a
conversion unit, configured to perform level logic conversion on the first output signal
and the second output signal amplified by the amplification unit, and output the first
internal signal and the second internal signal.

The amplification unit is also configured to adjust a first operating current of the
amplification unit in response to a first bias signal, such that the first operating current in
the single-ended mode is less than the first operating current in the differential mode.

The conversion unit is also configured to adjust a second operating current of the
conversion unit in response to a second bias signal, such that the second operating
current in the single-ended mode is less than the second operating current in the
differential mode.

A second aspect of the present disclosure provides a memory, including the
receiving circuit as described in the first aspect.

In the receiving circuit and the memory provided by embodiments of the present
disclosure, the input buffer may be operated in the differential mode through the first
signal and the second signal, and may also be operated in the single-ended mode
through the reference voltage signal and one of the first signal and the second signal.
That is, the same input buffer may be operated in the differential mode, and may also be
operated in the single-ended mode, thereby facilitating reducing the complexity of the
receiving circuit, and reducing the layout area of the receiving circuit. In addition, in the
single-ended mode, the input buffer only receives one of the first signal and the second
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signal, and the additionally received signal is the reference voltage signal, which may
reduce the operating current in the receiving circuit, thereby facilitating reducing the
power consumption of the receiving circuit.

Other aspects of the present disclosure are understandable upon reading and

understanding of the accompanying drawings and detailed description.

Brief Description of the Drawings

The accompanying drawings incorporated into the specification and constituting a
part of the specification illustrate the embodiments of the present disclosure, and are
used together with the description to explain the principles of the embodiments of the
present disclosure. In these accompanying drawings, similar reference numerals are
used to represent similar elements. The accompanying drawings in the following
description are some rather than all of the embodiments of the present disclosure. Those
skilled in the art may obtain other accompanying drawings based on these
accompanying drawings without creative efforts.

FIG. 1 is a functional block diagram of a receiving circuit according to one
embodiment of the present disclosure;

FIG. 2is a functional block diagram of a receiving circuit;

FIG 3 to FIG. 6 are another four functional block diagrams of a receiving circuit
according to one embodiment of the present disclosure;

FIG. 7 and FIG. 8 are schematic diagrams of two circuit structures of an input buffer
in a receiving circuit according to one embodiment of the present disclosure; and

FIG. 9 to FIG. 11 are schematic diagrams of three circuit structures of a load module

in a receiving circuit according to one embodiment of the present disclosure.

Detailed Description

The technical solutions in the embodiments of the present disclosure are described
below clearly and completely with reference to the accompanying drawings in the
embodiments of the present disclosure. Apparently, the described embodiments are
merely some rather than all of the embodiments of the present disclosure. All other

embodiments obtained by those skilled in the art based on the embodiments of the
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present disclosure without creative efforts should fall within the protection scope of the
present disclosure. It should be noted that the embodiments in the present disclosure
and features in the embodiments may be combined with each other in a non-conflicting
manner.

After analysis, itis found that the receiving circuit is operated in the differential mode
or the single-ended mode according to actual requirements. However, the receiving
circuit creates separate clock paths for the differential mode and the single-ended mode.
That is, a clock signal received by the receiving circuit in the differential mode and a
clock signal received by the receiving circuit in the single-ended mode use different clock
paths.

Referring to FIG. 2, FIG. 2 is a functional block diagram of a receiving circuit. The
receiving circuit includes: two input buffers, namely a differential input buffer 11 and a
single-ended input buffer 12; and a conversion module 13. When the receiving circuit is
operated in the differential mode, the differential input buffer 11 is in an operating state,
and at this time, the single-ended input buffer 12 is in a non-operating state. The
differential input buffer 11 receives a first input signal Dgs_t and a second input signal
Dgs_c through a first clock path and outputs same to the conversion module 13, and the
conversion module 13 outputs a first internal signal Dgst and a second internal signal
Dgsc. When the receiving circuit is operated in the single-ended mode, the single-ended
input buffer 12 is in the operating state, and at this time, the differential input buffer 11 is
in the non-operating state. The single-ended input buffer 12 receives one of the firstinput
signal Dgs_t and the second input signal Dgs_c through a second clock path, receives a
reference voltage signal vref, and outputs same to the conversion module 13, and the
conversion module 13 outputs the first internal signal Dgst and the second internal signal
Dgsc.

In view of the above, the differential input buffer 11 adopts the first clock path when
receiving the first input signal Dgs_t and the second input signal Dgs_c, the single -ended
input buffer 12 adopts the second clock path when receiving one of the first input signal
Dgs_t and the second input signal Dgs_c, and the first clock path is different from the
second clock path. In this way, when the receiving circuit is switched between the
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differential mode and the single-ended mode, there is an interference between the first
clock path and the second clock path, such that the first input signal Dgs_t and/or the
second input signal Dgs_c received by the input buffer generate glitches, thereby
reducing the accuracy of the firstinternal signal Dgst and the second internal signal Dgsc
outputted by the conversion module 13. In addition, two input buffers are designed inthe
receiving circuit, which is not beneficial to simplify the layout of the receiving circuit,
increases the complexity of the receiving circuit, and is not beneficial to save the overall
power consumption of the receiving circuit.

The embodiments of the present disclosure provide a receiving circuit and a memory.
In the receiving circuit, the input buffer may be operated in the differential mode through
the first signal and the second signal, and may also be operated in the single-ended
mode through the reference voltage signal and one of the first signal and the second
signal. That is, the same input buffer may be operated in the differential mode, and may
also be operated in the single-ended mode, thereby facilitating reducing the complexity
of the receiving circuit, and reducing the layout area of the receiving circuit. In addition, in
the single-ended mode, the input buffer only receives one of the first signal and the
second signal, and the additionally received signal is the reference voltage signal, which
may reduce the operating currentin the receiving circuit, thereby facilitating reducing the
power consumption of the receiving circuit.

One embodiment of the present disclosure provides a receiving circuit. The
receiving circuit provided by one embodiment of the present disclosure is described in
detail below with reference to the accompanying drawings. FIG. 1 and FIG. 3 to FIG. 6
are five functional block diagrams of a receiving circuit according to one embodiment of
the present disclosure; FIG. 7 and FIG. 8 are schematic diagrams of two circuit structures
of an input buffer in a receiving circuit according to one embodiment of the present
disclosure; and FIG. 9 to FIG. 11 are schematic diagrams of three circuit structures of a
load module in a receiving circuit according to one embodiment of the present
disclosure.

Referring to FIG. 1 and FIG. 3, the receiving circuit includes: an input buffer 101
configured to receive a first input signal inputl and a second input signal input2,
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compare the first input signal inputl with the second input signal input2, and output a first
output signal outl_p and a second output signal outl_n, where in a differential mode, the
first input signal inputl and the second input signal input2 are respectively a first signal
In1 and a second signal In2, and in a single-ended mode, the first input signal inputl is
one of the first signal In1 and the second signal In2, the second input signal input2 is a
reference voltage signal vref, and the first signal In1 and the second signal In2 are
complementary; and a conversion module 102 configured to receive the first output
signal outl_p and the second output signal outl _n and amplify a voltage difference
between the first output signal outl p and the second output signal outl _n to output a
first internal signal out2_p and a second internal signal out2_n.

In view of the above, in the receiving circuit provided by the embodiments of the
present disclosure, the input buffer 101 that may be operated in both the differential
mode and the single-ended mode is designed. On the one hand, itis beneficial to reduce
the complexity of the receiving circuit and reduce the layout area of the receiving circuit;
and on the other hand, the input buffer 101 receives the first input signal inputl and the
second input signal input2 through the same transmission path in the differential mode
and the single-ended mode, thereby reducing the interference suffered by the first input
signal inputl and the second input signal input2 when the receiving circuit is switched
between the differential mode and the single-ended mode, and improving the accuracy
of the first internal signal out2_p and the second internal signal out2_n outputted by the
conversion module 102; additionally, the complexity of the receiving circuit is simplified,
and using only one input buffer 101 facilitates receiving the operating current of the
receiving circuit, thereby facilitating reducing the overall power consumption of the
receiving circuit.

In some embodiments, the first signal In1 and the second signal In2 may be a clock
signal and a complementary clock signal, respectively. When the receiving circuit is
operated in the differential mode, the receiving circuit is usually configured to receive a
signal having a higher frequency to obtain better performance. When the receiving circuit
Is operated in the single-ended mode, the receiving circuit only receives one clock signal
having a lower frequency, and receives the reference voltage signal wvref for a
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lower-frequency operation to save the power consumption.

In some embodiments, referring to FIG. 5, the input buffer 101 may include: a
current control module 111 configured to provide a current to a first node netl in
response to a bias voltage signal biasO; aninput module 112 connected to the first node
netl; and a load module 113 connected to the input module 112, the input module 112
being connected to the load module 113 via a second node net2 and a third node net3;
where, the input module 112 receives the first input signal inputl and the second input
signal input2, the second node net2 outputs the first output signal outl p (referring to
FIG. 1), and the third node net3 outputs the second output signal outl n (referring to FIG.
1).

In some embodiments, still referring to FIG. 5, the current control module 111 may
be configured to adjust, in response to the bias voltage signal bias0, the current provided
to the first node netl, such that the current provided to the first node netl in the
single-ended mode is less than the current provided to the first node netl in the
differential mode. In this way, it is beneficial to reduce the operating current in the
receiving circuit in the single-ended mode, thereby reducing the overall power
consumption of the receiving circuit.

In one example, referring to FIG. 7, the current control module 111 may include: a
first P-channel metal oxide semiconductor (PMOS) transistor MP1 provided with a gate
for receiving an enable signal EnN and a source connected to a power voltage Vccl; and
a second PMOS transistor MP2 and a third PMOS transistor MP3, where a source of the
second PMOS transistor MP2 and a source of the third PMOS transistor MP3 are both
connected to a drain of the first PMOS transistor MP1, a drain of the second PMOS
transistor MP2 and a drain of the third PMOS transistor MP3 are both connected to the
first node netl, and a gate of the second PMOS transistor MP2 and a gate of the third
PMOS transistor MP3 both receive the bias voltage signal biasO. In this way, the control
enable signal EnN may be used as a general switch for whether the input buffer 101 is
operated. For example, when the control enable signal EnN is at a low level, the first
PMOS transistor MP1 is turned on, such that the input buffer 101 may be operated.
When the control enable signal EnN is at a high level, the first PMOS transistor MP1 is
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turned off, and at this time, regardless of whether the bias voltage signal biasO is at a
high level or a low level, there is no current path in the input buffer 101. Thatis, the input
buffer 101 is not operated.

In addition, the turn-on degree of the second PMOS transistor MP2 and the turn-on
degree of the third PMOS transistor MP3 are adjusted by controlling the level of the bias
voltage signal biasO, such that the current provided by the current control module 111 to
the first node netl in the single-ended mode is less than the current provided to the first
node netl in the differential mode. For example, in the differential mode, the bias voltage
signal biasO is controlled to be at a first level; and in the single-ended mode, the bias
voltage signal biasO is controlled to be at a second level, and the second level is greater
than the first level. In this way, the turn-on degree of the second PMOS transistor MP2
and the turn-on degree of the third PMOS transistor MP3 in the differential mode are
greater than those in the single-ended mode, such that the current at the first node netl
in the differential mode is greater than the current at the first node netl in the
single-ended mode.

In some embodiments, referring to FIG. 8, the current control module 111 may
include: a first control unit 1111 connected to the first node netl and configured to be on
in response to the bias voltage signal biasO to provide a first current to the first node netl;
and a second control unit 1112 connected to the first node netl and configured to be on
in response to a control signal SeEn and the bias voltage signal biasO to provide a
second current to the first node netl; where, in the single-ended mode, the first control
unit 1111 is turned on but the second control unit 1112 is not turned on, and in the
differential mode, the first control unit 1111 and the second control unit 1112 are both
turned on. In view of the above, in the single-ended mode, there is only one current path
of the first control unit 1111 that is turned on to provide the current to the first node netl.
That is, the current at the first node netl is the first current. In the differential mode, there
are two parallel current paths of the first control unit 1111 and the second control unit
1112 that are turned onto provide the current to the first node netl. Thatis, the current at
the first node netl is the sum of the first current and the second current, such that the
current at the first node netl in the single-ended mode is less thanthe current at the first
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node netl in the differential mode.

In some embodiments, still referring to FIG. 8, the first control unit 1111 may include:
a first PMOS transistor MP1 provided with a gate for receiving an enable signal EnN and
a source connected to a power voltage Vccl; and a second PMOS transistor MP2 and a
third PMOS transistor MP3, where a source of the second PMOS transistor MP2 and a
source of the third PMOS transistor MP3 are both connected to a drain of the first PMOS
transistor MP1, a drain of the second PMOS transistor MP2 and a drain of the third
PMOS transistor MP3 are both connected to the first node netl, and a gate of the
second PMOS transistor MP2 and a gate of the third PMOS transistor MP3 both receive
the bias voltage signal biasO. The control enable signal EnNN may be used as a general
switch for whether the first control unit 1111 is operated. For example, when the control
enable signal EnNis at a low level, the first PMOS transistor MP1 is turned on, such that
the first control unit 1111 may be operated. When the control enable signal EnN is at a
high level, the first PMOS transistor MP1 is turned off, and at this time, regardless of
whether the bias voltage signal biasO is at a high level or a low level, there is no current
path in the first control unit 1111. That is, the first control unit 1111 is not operated.

Still referring to FIG. 8, the second control unit 1112 may include: a fourth PMOS
transistor MP4 provided with a gate for receiving a control signal SeEn and a source
connected to the power voltage Vccl; and a fifth PMOS transistor MP5 and a sixth PMOS
transistor MP6, where a source of the fifth PMOS transistor MP5 and a source of the
sixth PMOS transistor MP6 are both connected to a drain of the fourth PMOS transistor
MP4, a drain of the fifth PMOS transistor MP5 and a drain of the sixth PMOS transistor
MP6 are both connected to the first node netl, and a gate of the fifth PMOS transistor
MP5 and a gate of the sixth PMOS transistor MP6 both receive the bias voltage signal
biasO.

In one example, in the single-ended mode, when the enable signal EnN is at a low
level, the first PMOS transistor MP1 is turned on, the bias voltage signal biasO is at a
level that may cause the second PMOS transistor MP2 and the third PMOS transistor
MP3 to be turned on, and the turn-on degree of the second PMOS transistor MP2 and
the turn-on degree of the third PMOS transistor MP3 may be controlled by adjusting the
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magnitude of the level of the bias voltage signal bias0O, to control the magnitude of the
current flowing through the second PMOS transistor MP2 and the magnitude of the
current flowing through the third PMOS transistor MP3. When the control signal SeEn is
at a high level, the fourth PMOS transistor MP4 is at an off state, and regardless of the
level of the bias voltage signal biasO, no current flows through the fifth PMOS transistor
MP5 and the sixth PMOS transistor MP6. That is, the second control unit 1112 is not
turned on, and the current at the first node netl is provided only by the first control unit
1111. In the differential mode, when the enable signal EnN is at a low level, the first
PMOS transistor MP1 is turned on, the bias voltage signal biasO is at a level that may
cause the second PMOS transistor MP2 and the third PMOS transistor MP3 to be turned
on, and the turn-on degree of the second PMOS transistor MP2 and the turn-on degree
of the third PMOS transistor MP3 may be controlled by adjusting the magnitude of the
level of the bias voltage signal biasO, to control the magnitude of the current flowing
through the second PMOS transistor MP2 and the magnitude of the current flowing
through the third PMOS transistor MP3. Moreover, when the control signal SeEn is at a
low level, the fourth PMOS transistor MP4 is turned on, and the bias voltage signal biasO
Is also at a level that may cause the fifth PMOS transistor MP5 and the sixth PMOS
transistor MP6 to be turned on, and the turn-on degree of the fifth PMOS transistor MP5
and the turn-on degree of the sixth PMOS transistor MP6 may be controlled by adjusting
the magnitude of the level of the bias voltage signal biasO, to control the magnitude of
the current flowing through the fifth PMOS transistor MP5 and the magnitude of the
current flowing through the sixth PMOS transistor MP6. That is, the first control unit 1111
and the second control unit 1112 are both turned on, and the current at the first node
netl is the sum of the first current and the second current.

In some embodiments, referring to FIG. 7 and FIG. 8, the input module 112 may
include: a seventh PMOS transistor MP7 provided with a gate for receiving the firstinput
signal inputl, a source connected to the first node netl, and a drain connected to the
second node net2; and an eighth PMOS transistor MP8 provided with a gate for
receiving the second input signal input2, a source connected to the first node netl, and a
drain connected to the third node net3.
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It should be noted that, the level of the first input signal inputl and the level of the
second input signal input2 are changed asynchronously, such that the turn-on moment of
the seventh PMOS transistor MP7 for receiving the first input signal inputl is different
from the turn-on moment of the eighth PMOS transistor MP8 for receiving the second
input signal input; and at the same moment, the turn-on degree of the seventh PMOS
transistor MP7 is different from the turn-on degree of the eighth PMOS transistor MP8. It
can be understood that, since the turn-on degree of the seventh PMOS transistor MP7 is
different from the turn-on degree of the eighth PMOS transistor MP8, and the shunt
capability of the seventh PMOS transistor MP7 to the current at the first node netl is also
different from the shunt capability of the eighth PMOS transistor MP8 to the current at the
first node netl, the voltage at the second node net2 is different from the voltage at the
third node net3.

In one example, when the level of the first input signal inputl is higher than the level
of the second input signal input2, the turn-on degree of the eighth PMOS transistor MP8
Is greater than the turn-on degree of the seventh PMOS transistor MP7, such that the
current at the first node netl flows more into a path where the eighth PMOS transistor
MP8 is located, and the current at the third node net3 is greater than the current at the
second node net2. The voltage at the third node net3 is higher than the voltage at the
second node net2, such that the level of the second output signal outl n outputted by
the third node net3 is high, and the level of the first output signal outl p outputted by the
second node net2 is low. That is, the first output signal outl p and the second output
signal outl n are complementary.

In some embodiments, referring to FIG. 7 and FIG. 8, the load module 113 may
include: a first load unit 1131 connected between the second node net2 and a ground
terminal, and configured such that an equivalent resistance of the first load unit 1131 in
the single-ended mode is greater than an equivalent resistance of the first load unit 1131
in the differential mode; and a second load unit 1132 connected between the third node
net3 and the ground terminal, and configured such that an equivalent resistance of the
second load unit 1132 in the single-ended mode is greater than an equivalent resistance
of the second load unit 1132 in the differential mode. In view of the above, regardless of
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whether it is the first load unit 1131 or the second load unit 1132, the equivalent
resistance in the single-ended mode is greater than the equivalent resistance in the
differential mode. The current at the first node netl inthe single-ended mode is less than
the current at the first node netl in the differential mode, and the current at the first node
netl is the sum of the current at the second node net2 and the current at the third node
net3. Therefore, on the premise that the turn-on degree of the eighth PMOS transistor
MP8 is different from the turn-on degree of the seventh PMOS transistor MP7, the
absolute value of the current difference between the current at the second node net2 and
the current at the third node net3 in the single-ended mode is a first difference, and the
absolute value of the current difference between the current at the second node net2 and
the current at the third node net3 in the differential mode is a second difference. That is,
the first difference is less than the second difference.

In this way, regardless of whether it is the first load unit 1131 or the second load unit
1132, when the equivalent resistance in the single-ended mode is greater than the
equivalent resistance in the differential mode, in the case that a greater equivalent
resistance may make the difference between the current at the second node net2 and
the current at the third node net3 in the single-ended mode less, the difference between
the voltage at the second node net2 and the voltage at the third node net3 may be
greater. That is, in the single-ended mode, there is still a greater voltage swing at the
second node net2 and the third node net3.

It can be understood that, the product of the equivalent resistance of the first load
unit 1131 and the current flowing through the second node net2 is a first product, the
product of the equivalent resistance of the second load unit 1132 and the current flowing
through the third node net3 is a second product, and the difference between the voltage
at the second node net2 and the voltage at the third node net3 is a difference between
the first product and the second product. In one example, the equivalent resistance of
the first load unit 1131 is equal to the equivalent resistance of the second load unit 1132,
and then the difference between the voltage at the second node net2 and the voltage at
the third node net3 is a product of the equivalent resistance and the difference between
the current flowing through the second node net2 and the current atthe third node net3.
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In some embodiments, referring to FIG. 9, the first load unit 1131 may include a first
sub-resistor R1 and a second sub-resistor R2 connected in series, and a third
sub-resistor R3 and a fourth sub-resistor R4 connected in parallel, where the first
sub-resistor R1 is provided with one end connected to the second node net2 and the
other end connected to one end of the second sub-resistor R2, the other end of the
second sub-resistor R2 is connected to one end of the third sub-resistor R3 and one end
of the fourth sub-resistor R4 at the same time, and the other end of the third sub-resistor
R3 is connected to the other end of the fourth sub-resistor R4. The second load unit 1132
may include a fifth sub-resistor R5 and a sixth sub-resistor R6 connected in series, and a
seventh sub-resistor R7 and an eighth sub-resistor R8 connected in parallel, where the
fifth sub-resistor R5 is provided with one end connected to the third node net3 and the
other end connected to one end of the sixth sub-resistor R6, the other end of the sixth
sub-resistor R6 is connected to one end of the seventh sub-resistor R7 and one end of
the eighth sub-resistor R8 at the same time, and the other end of the seventh
sub-resistor R7 is connected to the other end of the eighth sub-resistor R8.

It should be noted that, no matter for the first load unit 1131 or the second load unit
1132, there is an example in FIG. 9 where there are only two sub -resistors connected in
series and two sub-resistors connected in parallel. In practical applications, according to
actual requirements for the equivalent resistance of the first load unit 1131 and/or the
equivalent resistance of the second load unit 1132 in the receiving circuit, the number of
sub-resistors connected in series and the number of sub-resistors connected in parallel
may be reasonably designed; or, only several sub-resistors connected in series are
designed to constitute the first load unit 1131 and/or the second load unit 1132; or, only
several sub-resistors connected in parallel are designed to constitute the first load unit
1131 and/or the second load unit 1132; or, several sub-resistor groups that already form
a parallel circuit are designed to constitute the first load unit 1131 and/or the second load
unit 1132.

In some embodiments, referring to FIG. 10 and FIG. 11, the first load unit 1131 may
include: a first resistor 1133 connected between the second node net2 and a fourth node
net4; and a first adjustable load 1134 connected between the fourth node net4 and the
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ground terminal, configured to adjust an equivalent resistance of the first adjustable load
1134 inresponse to an adjustment signal SeEnN, and configured such that an equivalent
resistance of the first adjustable load 1134 in the single-ended mode is greater than an
equivalent resistance of the first adjustable load 1134 in the differe ntial mode; and the
second load unit 1132 may include: a second resistor 1135 connected between the third
node net3 and a fifth node net5; and a second adjustable load 1136 connected between
the fifth node net5 and the ground terminal, configured to adjust an equivalent resistance
of the second adjustable load 1136 in response to the adjustment signal SeEnN, and
configured such that an equivalent resistance of the second adjustable load 1136 in the
single-ended mode is greater than an equivalent resistance of the second adjustable
load 1136 in the differential mode. In this way, the equivalent resistance of the first
adjustable load 1134 in the single-ended mode is controlled to be greater than the
equivalent resistance of the first adjustable load 1134 in the differential mode, which is
beneficial to ensure that the equivalent resistance of the first load unit 1131 in the
single-ended mode is greater than the equivalent resistance of the first load unit 1131 in
the differential mode. The equivalent resistance of the second adjustable load 1136 in
the single-ended mode is controlled to be greater than the equivalent resistance of the
second adjustable load 1136 in the differential mode, which is beneficial to ensure that
the equivalent resistance of the second load unit 1132 in the single-ended mode is
greater than the equivalent resistance of the second load unit 1132 in the differential
mode.

It should be noted that, in some embodiments, a resistance of the first resistor 1133
and a resistance of the second resistor 1135 are 0. That is, the load module 113 has only
an adjustable load part, the second node net2 and the fourth node net4 are nodes having
the same potential, and the third node net3 and the fifth node net5 are nodes having the
same potential.

In some embodiments, referring to FIG. 11, the first adjustable load 1134 may
include: a third resistor 1137 connected between the fourth node net4 and the ground
terminal; and a first metal oxide semiconductor (MOS) transistor M1 provided with a first
terminal connected to the fourth node net4, a second terminal connected to the ground
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terminal, and a control terminal for receiving the adjustment signal SeEnN, where, the
first MOS transistor M1 is turned off in response to the adjustment signal SeEnN in the
single-ended mode, and the first MOS transistor M1 is turned on in response to the
adjustment signal SeEnN in the differential mode.

It can be understood that, the third resistor 1137 is in a parallel relationship with the
first MOS transistor M1. In the single-ended mode, when the first MOS transistor M1 is
turned off in response to the adjustment signal SeEnN, the first adjustable load 1134
includes the third resistor 1137. In the differential mode, when the first MOS transistor M1
is turned on in response to the adjustment signal SeEnN, the first adjustable load 1134
includes the third resistor 1137 and the first MOS transistor M1 connected in parallel. The
resistance of the third resistor 1137 is greater than the total resistance of the third resistor
1137 and the first MOS transistor M1 connected in parallel, such that the equivalent
resistance of the first adjustable load 1134 in the single-ended mode is greater than the
equivalent resistance of the first adjustable load 1134 in the differential mode.

It should be noted that, there is an example in FIG. 11 where the third resistor 1137
includes a ninth sub-resistor R9, a tenth sub-resistor R10, an eleventh sub-resistor R11,
and a twelfth sub-resistor R12 sequentially connected in series. In practical applications,
according to actual requirements for the resistance of the third resistor 1137 in the
receiving circuit, the number of sub-resistors connected in series is reasonably designed;
or, several sub-resistors connected in parallel are designed to constitute the third resistor
1137; or, several sub-resistor groups that already form a parallel circuit are designed to
constitute the third resistor 1137; or, the third resistor 1137 having sub-resistors
connected in series and sub-resistors connected in parallel is designed. In addition,
there is an example in FIG. 11 where the first MOS transistor M1 is an N-channel metal
oxide semiconductor (NMOS) transistor. In the single-ended mode, the adjustment
signal SeEnN is at a low level, and the first MOS transistor M1 is in an off state. In the
differential mode, the adjustment signal SeEnN is at a high level, and the first MOS
transistor M1 is turned on. In practical applications, the first MOS transistor M1 may also
be a PMOS transistor. In the single-ended mode, the adjustment signal SeEnN is at a
high level, and the first MOS transistor M1 is in an off state. In the differential mode, the
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adjustment signal SeEnN is at a low level, and the first MOS transistor M1 is turned on.

Still referring to FIG. 11, the second adjustable load 1136 may include: a fourth
resistor 1138 connected between the fifth node net5 and the ground terminal; and a
second MOS transistor M2 provided with a first terminal connected to the fifth node net5,
a second terminal connected to the ground terminal, and a control terminal for receiving
the adjustment signal SeEnN, where, the second MOS transistor M2 is turned off in
response to the adjustment signal SeEnN in the single-ended mode, and the second
MOS transistor M2 is turned on in response to the adjustment signal SeEnN in the
differential mode.

It can be understood that, the fourth resistor 1138 is in a parallel relationship with the
second MOS transistor M2. In the single-ended mode, when the second MOS transistor
M2 is turned off in response to the adjustment signal SeEnN, the second adjustable load
1136 includes the fourth resistor 1138. In the differential mode, when the second MOS
transistor M2 is turned on in response to the adjustment signal SeEnN, the second
adjustable load 1136 includes the fourth resistor 1138 and the second MOS transistor M2
connected in parallel. The resistance of the fourth resistor 1138 is greater than the total
resistance of the fourth resistor 1138 and the second MOS transistor M2 connected in
parallel, such that the equivalent resistance of the second adjustable load 1136 in the
single-ended mode is greater than the equivalent resistance of the second adjustable
load 1136 inthe differential mode.

It should be noted that, there is an example in FIG. 11 where the fourth resistor 1138
includes a thirteenth sub-resistor R13, a fourteenth sub-resistor R14, a fifteenth
sub-resistor R15, and a sixteenth sub-resistor R16 sequentially connected in series. In
practical applications, according to actual requirements for the resistance of the fourth
resistor 1138 in the receiving circuit, the number of sub-resistors connected in series is
reasonably designed; or, several sub-resistors connected in parallel are designed to
constitute the fourth resistor 1138; or, several sub-resistor groups that already form a
parallel circuit are designed to constitute the fourth resistor 1138; or, the fourth resistor
1138 having sub-resistors connected in series and sub-resistors connected in parallel is
designed. In addition, there is an example in FIG. 11 where the second MOS transistor
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M2 is an NMOS transistor. In the single-ended mode, the adjustment signal SeEnN is at
a low level, and the second MOS transistor M2 is in an off state. In the differential mode,
the adjustment signal SeEnN is at a high level, and the second MOS transistor M2 is
turned on. In practical applications, the second MOS transistor M2 may also be a PMOS
transistor. In the single-ended mode, the adjustment signal SeEnN is at a high level, and
the second MOS transistor M2 is in an off state. In the differential mode, the adjustment
signal SeEnN is at a low level, and the second MOS transistor M2 is turned on.

Still referring to FIG. 11, in some embodiments, the first resistor 1133 may include a
first sub-resistor R1 and a second sub-resistor R2 connected in series, and a third
sub-resistor R3 and a fourth sub-resistor R4 connected in parallel, where the first
sub-resistor R1 is provided with one end connected to the second node net2 and the
other end connected to one end of the second sub-resistor R2, the other end of the
second sub-resistor R2 is connected to one end of the third sub-resistor R3 and one end
of the fourth sub-resistor R4 at the same time, and the other end of the third sub -resistor
R3 is connected to the other end of the fourth sub-resistor R4.

The second resistor 1135 may include a fifth sub-resistor R5 and a sixth sub-resistor
R6 connected in series, and a seventh sub-resistor R7 and an eighth sub-resistor R8
connected in parallel, where the fifth sub-resistor R5 is provided with one end connected
to the third node net3 and the other end connected to one end of the sixth sub -resistor
R6, the other end of the sixth sub-resistor R6 is connected to one end of the seventh
sub-resistor R7 and one end of the eighth sub-resistor R8 at the same time, and the
other end of the seventh sub-resistor R7 is connected to the other end of the eighth
sub-resistor R8.

In some embodiments, referring to FIG. 3, the receiving circuit may further include: a
selection module 103 receiving an original first signal Inl1, an original second signal In2,
and an original reference voltage signal vref, and configured to provide the first input
signal inputl and the second input signal input2 to the input buffer 101 in response to a
mode selection signal mode select, where the mode selection signal mode select is
configured to represent the single-ended mode or the differential mode, the first signal
In1 corresponds to the original first signal In1, the second signal In2 corresponds to the
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original second signal In2, and the original reference voltage signal vref corresponds to
the reference voltage signal vref.

In this way, the receiving circuit may be operated in the differential mode, because
the selection module 103 controls the signals received by the receiving circuit are the
original first signal In1 and the original second signal In2, such that the signals received
by the input buffer 101 are the first signal In1 and the second signal In2; or, the receiving
circuitis operated in the single-ended mode, because the selection module 103 controls
the signals received by the receiving circuit are one of the original first signal In1 and the
original second signal In2, and the original reference voltage signal vref, such that the
signals received by the input buffer 101 are one of the first signal In1 and the second
signal In2, and the reference voltage signal vref.

In some embodiments, the mode selection signal mode select may include: a
second mode selection signal (not shown in the drawings) for representing the
single-ended mode; and a first mode selection signal (not shown in the drawings) for
representing the differential mode. For example, when the mode selection signal mode
select received by the selection module 103 is the first mode selection signal, the
selection module 103 controls the signals received by the receiving circuit to be the
original first signal In1 and the original second signal In2, such that the signals received
by the input buffer 101 are the first signal In1 and the second signal In2. When the mode
selection signal mode select received by the selection module 103 is the second mode
selection signal, the selection module 103 controls the signals received by the receiving
circuit to be one of the original first signal In1 and the original second signal In2, and the
original reference voltage signal vref, such that the signals received by the input buffer
101 are one of the first signal In1 and the second signal In2, and the reference voltage
signal vref.

In some other embodiments, the selection module 103 may also control the
receiving circuit to operate in the differential mode or the single-ended mode on the basis
of two states of the mode selection signal mode select. For example, when the mode
selection signal mode select received by the selection module 103 is at a high level, the
signals received by the selection module 103 are controlled to be the original first signal
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In1 and the original second signal In2, such that the signals received by the input buffer
101 are the first signal In1 and the second signal In2. When the mode selection signal
mode select received by the selection module 103 is at a low level, the signals received
by the selection module 103 are controlled to be one of the original first signal In1 and
the original second signal In2, and the original reference voltage signal vref, such that
the signals received by the input buffer 101 are one of the first signal In1 and the second
signal In2, and the reference voltage signal vref.

In some embodiments, referring to FIG. 4, the selection module 103 may include: a
first selection unit 123 and a second selection unit 133, one of the first selection unit 123
and the second selection unit 133 receiving the original first signal In1 and the original
reference voltage signal vref, and the other of the first selection unit 123 and the second
selection unit 133 receiving the original second signal In2 and the original reference
voltage signal vref, where, in the single-ended mode, one of the first selection unit 123
and the second selection unit 133 outputs the first signal In1 or the second signal In2 in
response to the mode selection signal mode select, and the other of the first selection
unit 123 and the second selection unit 133 outputs the reference voltage signal vref in
response to the mode selection signal mode select; and in the differential mode, one of
the first selection unit 123 and the second selection unit 133 outputs the first signal In1 in
response to the mode selection signal mode select, and the other of the first selection
unit 123 and the second selection unit 133 outputs the second signal In2 in response to
the mode selection signal mode select.

In one example, still referring to FIG. 4, the first selection unit 123 receives the
original first signal In1 and the original reference voltage signal vref, and the second
selection unit 133 receives the original second signal In2 and the original reference
voltage signal vref.

In the single-ended mode, the first selection unit 123 outputs the first signal Inl in
response to the mode selection signal mode select, and the second selection unit 133
outputs the reference voltage signal vref in response to the mode selection signal mode
select. Or, the first selection unit 123 outputs the reference voltage signal vref in
response to the mode selection signal mode select, and the second selection unit 133
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outputs the second signal In2 in response to the mode selection signal mode select,
such that the signals received by the input buffer 101 are one of the first signal In1 and
the second signal In2, and the reference voltage signal vref.

In the differential mode, the first selection unit 123 outputs the first signal Inl in
response to the mode selection signal mode select, and the second selection unit 133
outputs the second signal In2 in response to the mode selection signal mode select,
such that the signals received by the input buffer 101 are the first signal In1 and the
second signal In2.

In some embodiments, referring to FIG. 6, the conversion module 102 may include:
an amplification unit 122 configured to amplify the voltage difference between the first
output signal outl _p and the second output signal outl_n; and a conversion unit 132
configured to perform level logic conversion on the first output signal and the second
output signal amplified by the amplification unit 122, and output the first internal signal
out2_p and the second internal signal out2_n.

It should be noted that, performing level logic conversion on the first output signal
and the second output signal amplified by the amplification unit 122 means that, the first
output signal outl p outputted by the second node net2 and the second output signal
outl n outputted by the third node net3 are converted from an analog level to a digital
level. That is, the high-level state of the first internal signal out2_p and/or the high-level
state of the second internal signal out2_n outputted by the conversion module 102 are
infinitely close to the power voltage, and the low-level state of the first internal signal
out2_p and/or the low-level state of the second internal signal out2_n are infinitely close
to the ground voltage, thereby facilitating subsequent processing of a logic circuit.

In some embodiments, still referring to FIG. 6, the amplification unit 122 may also be
configured to adjust a first operating current of the amplification unit 122 in response to a
first bias signal Bias1, such that the first operating current in the single-ended mode is
less than the first operating current in the differential mode. In this way, it is beneficial to
further ensure that the operating current of the receiving circuit in the single-ended mode
Is less than the operating current in the differential mode, thereby facilitating reducing the
overall power consumption of the receiving circuit.
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In some embodiments, still referring to FIG. 6, the conversion unit 132 may also be
configured to adjust a second operating current of the conversion unit 132 in response to
a second bias signal Bias2, such that the second operating current in the single -ended
mode is less than the second operating current in the differential mode. In this way, it is
beneficial to further ensure that the operating current of the receiving circuit in the
single-ended mode is less than the operating current in the differential mode, thereby
facilitating reducing the overall power consumption of the receiving circuit.

It should be noted that, the first bias signal Bias1 and the second bias signal Bias2
may be the same bias signal, thereby facilitating reducing the complexity of the receiving
circuit.

The working principle of the receiving circuit provided by one embodiment of the
present disclosure is described by taking the receiving circuit shown in FIG. 8 as an
example. It should be noted that, the working principle of the first control unit 1111, the
second control unit 1112, the input module 112, and the load module 113 is briefly
described above. The overall working principle of the receiving circuit is briefly described
below with reference to FIG. 8.

Referring to FIG. 8, in the single-ended mode, when the enable signal EnN is at a
low level, the first PMOS transistor MP1 is turned on, the bias voltage signal biasO is at a
level that causes the second PMOS transistor MP2 and the third PMOS transistor MP3
to be turned on, and the turn-on degree of the second PMOS transistor MP2 and the
turn-on degree of the third PMOS transistor MP3 may be controlled by adjusting the
magnitude of the level of the bias voltage signal biasO. When the control signal SeEn is
at a high level, the fourth PMOS transistor MP4 is at an off state, and no current flows
through the fifth PMOS transistor MP5 and the sixth PMOS transistor MP6. That is, the
second control unit 1112 is not turned on.

In the differential mode, when the enable signal EnN is at a low level, the first PMOS
transistor MP1 is turned on, the bias voltage signal biasO is at a level that causes the
second PMOS transistor MP2 and the third PMOS transistor MP3 to be turned on.
Moreover, when the control signal SeEnis also at a low level, the fourth PMOS transistor
MP4 is turned on, the bias voltage signal biasO is at a level that causes the fifth PMOS
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transistor MP5 and the sixth PMOS transistor MP6 to be turned on, and the turn-on
degree of the fifth PMOS transistor MP5 and the turn-on degree of the sixth PMOS
transistor MP6 may be controlled by adjusting the magnitude of the level of the bias
voltage signal biasO.

In the above two modes, when the level of the first input signal inputl is higher than
the level of the second input signal input2, the level of the second output signal outl n
outputted by the third node net3 is high, and the level of the first output signal outl p
outputted by the second node net2 is low. When the level of the first input signal inputl is
lower than the level of the second input signal input2, the level of the second output
signal outl_n outputted by the third node net3 is low, and the level of the first output
signal outl_p outputted by the second node net2 is high. Moreover, the equivalent
resistance of the load module 113 in the single-ended mode is greater than the
equivalent resistance of the load module 113 in the differential mode, such that when the
difference between the current at the second node net2 and the current at the third node
net3 in the single-ended mode is less, the difference between the voltage at the second
node net2 and the voltage at the third node net3 may be greater. That is, there is still a
greater voltage swing at the second node net2 and the third node net3 in the
single-ended mode.

In conclusion, the input buffer 101 that may be operated in both the differential mode
and the single-ended mode is designed. On the one hand, it is beneficial to reduce the
complexity of the receiving circuit and reduce the layout area of the receiving circuit; and
on the other hand, the input buffer 101 receives the first input signal inputl and the
second input signal input2 through the same transmission path in the differential mode
and the single-ended mode, thereby reducing the interference suffered by the first input
signal inputl and the second input signal input2 when the receiving circuit is switched
between the differential mode and the single-ended mode, and improving the accuracy
of the first internal signal out2_p and the second internal signal out2_n outputted by the
conversion module 102; additionally, it is beneficial to make the operating current of the
receiving circuit in the single-ended mode less than the operating current of the receiving
circuit in the differential mode, thereby reducing the power consumption of the receiving
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circuit in the single-ended mode.

Another embodiment of the present disclosure also provides a memory, including
the receiving circuit described above. In this way, the memory may selectively receive
the first signal Inl, the second signal In2, and the reference voltage signal vref to
selectively operate in the differential mode or the single-ended mode. In the differential
mode, the first signal In1 and the second signal In2 received by the memory may be two
complementary clock signals, and the first signal In1 and the second signal In2 have a
higher frequency, thereby facilitating improving the processing speed and operating
performance of the memory. In the single-ended mode, the memory only receives one of
the first signal In1 and the second signal In2, i.e., only receiving one clock signal to
operate at a lower frequency, thereby facilitating saving the power consumption. In
addition, the first signal In1 and the second signal In2 received by the memory may be
shared in the differential mode and the single-ended mode; moreover, the operating
current of the memory in the single-ended mode may be reduced by adjusting the enable
signal EnN, the bias voltage signal biasO, the control signal SeEn, the load module 113,
etc., thereby reducing the overall power consumption of the memory.

In some embodiments, the memory may be a double data rate (DDR) memory, for
example, a DDR5 memory.

The embodiments or implementations of this specification are described in a
progressive manner, and each embodiment focuses on differences from other
embodiments. The same or similar parts between the embodiments may refer to each
other.

In the description of this specification, the description with reference to terms such
as "an embodiment”, "an exemplary embodiment’, "some implementations”, "a
schematic implementation”, and "an example" means that the specific feature, structure,
material, or characteristic described in combination with the implementation(s) or
example(s) is included in at least one implementation or example of the present
disclosure.

In this specification, the schematic expression of the above terms does not
necessarily refer to the same implementation or example. Moreover, the described
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specific feature, structure, material or characteristic may be combined in an appropriate
manner in any one or more implementations or examples.
It should be noted that in the description of the present disclosure, the terms such as

"center”, "top",

bottom", "left", "right", "vertical", "horizontal", "inner" and "outer" indicate
the orientation or position relationships based on the accompanying drawings. These
terms are merely intended to facilitate description of the present disclosure and simplify
the description, rather than to indicate or imply that the mentioned apparatus or element
must have a specific orientation and must be constructed and operated in a specific
orientation. Therefore, these terms should not be construed as a limitation to the present
disclosure.

It can be understood that the terms such as "first” and "second” used in the present
disclosure can be used to describe various structures, but these structures are not
limited by these terms. Instead, these terms are merely intended to distinguish one
structure from another.

The same elements in one or more accompanying drawings are denoted by similar
reference numerals. For the sake of clarity, various parts in the accompanying drawings
are not drawn to scale. In addition, some well-known parts may not be shown. For the
sake of brevity, a structure obtained by implementing a plurality of steps may be shown
in one figure. In order to understand the present disclosure more clearly, many specific
details of the present disclosure, such as the structure, material, size, processing
process, and technology of the device, are described below. However, as those skilled in
the art can understand, the present disclosure may not be implemented according to
these specific details.

Finally, it should be noted that the above embodiments are merely intended to
explain the technical solutions of the present disclosure, rather than to limit the prese nt
disclosure. Although the present disclosure is described in detail with reference to the
above embodiments, those skilled in the art should understand that they may still modify
the technical solutions described in the above embodiments, or make equivalent
substitutions of some or all of the technical features recorded therein, without deviating
the essence of the corresponding technical solutions from the scope of the technical
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solutions of the embodiments of the present disclosure.

Industrial Applicability

In the receiving circuit and the memory provided by the embodiments of the present
disclosure, the input buffer may be operated in the differential mode through the first
signal and the second signal, and may also be operated in the single-ended mode
through the reference voltage signal and one of the first signal and the second signal.
That is, the same input buffer may be operated in the differential mode, and may also be
operated in the single-ended mode, thereby facilitating reducing the complexity of the
receiving circuit, and reducing the layout area of the receiving circuit. In addition, in the
single-ended mode, the input buffer only receives one of the first signal and the second
signal, and the additionally received signal is the reference voltage signal, which may
reduce the operating current in the receiving circuit, thereby facilitating reducing the

power consumption of the receiving circuit.
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CLAIMS

1. A receiving circuit, comprising:

an input buffer, configured to receive a first input signal and a second input signal,
compare the first input signal with the second input signal, and output a first output signal
and a second output signal, wherein in a differential mode, the first input signal and the
second input signal are respectively a first signal and a second signal, and in a
single-ended mode, the first input signal is one of the first signal and the second signal,
the second input signal is a reference voltage signal, and the first signal and the second
signal are complementary; and

a conversion module, configured to receive the first output signal and the second
output signal and amplify a voltage difference between the first output signal and the

second output signal to output a first internal signal and a second internal signal.

2. The receiving circuit according to claim 1, further comprising:

a selection module, receiving an original first signal, an original second signal, and
an original reference voltage signal, and configured to

provide the first input signal and the second input signal to the input buffer in
response to a mode selection signal, wherein the mode selection signal is configured to
represent the single-ended mode or the differential mode, the first signal corresponds to
the original first signal, the second signal corresponds to the original second signal, and

the original reference voltage signal corresponds to the reference voltage signal.

3. The receiving circuit according to claim 2, wherein the selection module
comprises:

a first selection unit and a second selection unit, one of the first selection unit and
the second selection unit receiving the original first signal and the original reference
voltage signal, and the other of the first selection unit and the second selection unit
receiving the original second signal and the original reference voltage signal; wherein,

in the single-ended mode, one of the first selection unit and the second selection

unit outputs the first signal or the second signal in response to the mode selection signal,
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and the other of the first selection unit and the second selection unit outputs the
reference voltage signal in response to the mode selection signal; and

in the differential mode, one of the first selection unit and the second selection unit
outputs the first signal in response to the mode selection signal, and the other of the first
selection unit and the second selection unit outputs the second signal in response to the

mode selection signal.

4. The receiving circuit according to claim 1, wherein the input buffer comprises:

a current control module, configured to provide a current to a first node in response
to a bias voltage signal; and

an input module, connected to the first node; and a load module, connected to the
input module, the input module being connected to the load module via a second node
and a third node;

wherein, the input module receives the first input signal and the second input signal,
the second node outputs the first output signal, and the third node outputs the second

output signal.

5. The receiving circuit according to claim 4, wherein the current control module is
configured to adjust, in response to the bias voltage signal, the current provided to the
first node, such that the current provided to the first node in the single-ended mode is

less than the current provided to the first node in the differential mode.

6. The receiving circuit according to claim 4, wherein the current control module
comprises:

a first control unit, connected to the first node and configured to be on in response to
the bias voltage signal to provide a first current to the first node; and

a second control unit, connected to the first node and configured to be on in
response to a control signal and the bias voltage signal to provide a second current to
the first node;

wherein, in the single-ended mode, the first control unit is turned on but the second
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control unit is not turned on, and in the differential mode, the first control unit and the

second control unit are both turned on.

7. The receiving circuit according to claim 6, wherein the first control unit comprises:

a first P-channel metal oxide semiconductor (PMOS) transistor, provided with a gate
for receiving an enable signal and a source connected to a power voltage; and

a second PMOS transistor and a third PMOS transistor, wherein a source of the
second PMOS transistor and a source of the third PMOS transistor are both connected
to a drain of the first PMOS transistor, a drain of the second PMOS transistor and a drain
of the third PMOS transistor are both connected to the first node, and a gate of the
second PMOS transistor and a gate of the third PMOS transistor both receive the bias

voltage signal.

8. The receiving circuit according to claim 6, wherein the second control unit
comprises:

a fourth PMOS transistor, provided with a gate for receiving the control signal and a
source connected to a power voltage; and

a fifth PMOS transistor and a sixth PMOS transistor, wherein a source of the fifth
PMOQOS transistor and a source of the sixth PMOS transistor are both connected to a drain
of the fourth PMQOS transistor, a drain of the fifth PMOS transistor and a drain of the sixth
PMOS transistor are both connected to the first node, and a gate of the fith PMOS

transistor and a gate of the sixth PMOS transistor both receive the bias voltage signal.

9. The receiving circuit according to claim 4, wherein the input module comprises:

a seventh PMOS transistor, provided with a gate for receiving the first input signal, a
source connected to the first node, and a drain connected to the second node; and

an eighth PMOS transistor, provided with a gate for receiving the second input

signal, a source connected to the first node, and a drain connected to the third node.

10. The receiving circuit according to claim 4, wherein the load module comprises:
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a first load unit, connected between the second node and a ground terminal, and
configured such that an equivalent resistance of the first load unit in the single-ended
mode is greater than an equivalent resistance of the first load unit in the differential mode;
and

a second load unit, connected between the third node and the ground terminal, and
configured such that an equivalent resistance of the second load unit in the single-ended
mode is greater than an equivalent resistance of the second load unit in the differential

mode.

11. The receiving circuit according to claim 10, wherein the first load unit comprises:

a first resistor, connected between the second node and a fourth node; and

a first adjustable load, connected between the fourth node and the ground terminal,
configured to adjust an equivalent resistance of the first adjustable load in response to
an adjustment signal, and configured such that an equivalent resistance of the first
adjustable load in the single-ended mode is greater than an equivalent resistance of the
first adjustable load in the differential mode; and

the second load unit comprises:

a second resistor, connected between the third node and a fifth node; and

a second adjustable load, connected between the fifth node and the ground terminal,
configured to adjust an equivalent resistance of the second adjustable load in response
to the adjustment signal, and configured such that an equivalent resistance of the
second adjustable load in the single-ended mode is greater than an equivalent

resistance of the second adjustable load in the differential mode.

12. The receiving circuit according to claim 11, wherein the first adjustable load
comprises:

a third resistor, connected between the fourth node and the ground terminal; and

a first metal oxide semiconductor (MOS) transistor, provided with a first terminal
connected to the fourth node, a second terminal connected to the ground terminal, and a
control terminal for receiving the adjustment signal, wherein, the first MOS transistor is
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turned off in response to the adjustment signal in the single-ended mode, and the first

MOS transistor is turned on in response to the adjustment signal in the differential mode.

13. The receiving circuit according to claim 11, wherein the second adjustable load
comprises:

a fourth resistor, connected between the fifth node and the ground terminal; and

a second MOS transistor, provided with a first terminal connected to the fifth node, a
second terminal connected to the ground terminal, and a control terminal for receiving
the adjustment signal, wherein, the second MOS transistor is turned off in response to
the adjustment signal in the single-ended mode, and the second MOS transistor is

turned on in response to the adjustment signal in the differential mode.

14. The receiving circuit according to claim 1, wherein the conversion module
comprises:

an amplification unit, configured to amplify the voltage difference between the first
output signal and the second output signal; and

a conversion unit, configured to perform level logic conversion on the first output
signal and the second output signal amplified by the amplification unit, and output the

first internal signal and the second internal signal.

15. The receiving circuit according to claim 14, wherein the amplification unit is also
configured to adjust a first operating current of the amplification unit in response to a first
bias signal, such that the first operating current in the single-ended mode is less than the

first operating current in the differential mode.

16. The receiving circuit according to claim 14, wherein the conversion unit is also
configured to adjust a second operating current of the conversion unit in response to a
second bias signal, such that the second operating current in the single-ended mode is

less than the second operating current in the differential mode.
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17. A memory, comprising the receiving circuit according to any one of claims 1-16.
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