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(57) ABSTRACT

A latency adjustment method, a memory chip architecture,
and a semiconductor memory are provided. The method
includes: measuring a first latency of a first signal path;
performing decoding based on the first latency to obtain a
number of latency cycles, where the number of latency
cycles represents a ratio of the first latency to a clock cycle;
and controlling a second latency of a second signal path to
be an integer multiple of the clock cycle based on the
number of latency cycles.
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LATENCY ADJUSTMENT METHOD,
MEMORY CHIP ARCHITECTURE, AND
SEMICONDUCTOR MEMORY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This is a continuation application of International
Patent Application No. PCT/CN2022/100819, filed on Jun.
23, 2022, which is based upon and claims priority to Chinese
Patent Application No. 202210563795.1, filed on May 23,
2022. The present disclosures of International Patent Appli-
cation No. PCT/CN2022/100819 and Chinese Patent Appli-
cation No. 202210563795.1 are hereby incorporated by
reference in their entireties.

BACKGROUND

[0002] With the continuous development of a semicon-
ductor technology, when devices such as computers are
manufactured and used by people, higher and higher require-
ments are proposed for the transmission speed of data. In
order to obtain a faster data transmission speed, a series of
devices such as memories that can transmit data at Double
Data Rate (DDR) are merged as the times require.

[0003] In the design of DDR transmission, an On Die
Termination (ODT) path is added. In short, a resistance
value of a Termination Resistance (RTT) may be switched,
and the way of switching is required to follow a certain
timing sequence. For example, the state of an ODT pin on
a memory chip may control the value of the RTT.

[0004] However, the added signal path brings the problem
of difficult synchronization, which increases the risks of
signal transmission errors.

SUMMARY

[0005] The present disclosure relates to the field of inte-
grated circuits, and in particular, to a latency adjustment
method, a memory chip architecture, and a semiconductor
memory. In view of this, embodiments of the present dis-
closure provide a latency adjustment method, a memory
chip architecture, and a semiconductor memory.

[0006] The technical solutions of the embodiments of the
present disclosure are implemented as follows.

[0007] According to an embodiment of the present disclo-
sure, there is provided a latency adjustment method, includ-
ing the following operations.

[0008] A first latency of a first signal path is measured.
[0009] Decoding is performed based on the first latency to
obtain a number of latency cycles. The number of latency
cycles represents a ratio of the first latency to a clock cycle.
[0010] A second latency of a second signal path is con-
trolled to be an integer multiple of the clock cycle based on
the number of latency cycles.

[0011] load componentload componentload component-
load componentload componentload componentload com-
ponentload component According to an embodiment of the
present disclosure, there is further provided a memory chip
architecture. The memory chip architecture includes a first
signal path, a second signal path and a latency adjustment
apparatus. The latency adjustment apparatus includes a
latency measurement component, a latency decoding com-
ponent, and a self-align control component.

[0012] The latency measurement component is configured
to measure a first latency of the first signal path.
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[0013] The latency decoding unit is configured to perform
decoding based on the first latency to obtain a number of
latency cycles. The number of latency cycles represents a
ratio of the first latency to a clock cycle.

[0014] The self-align control component is configured to
receive the number of latency cycles, and control a second
latency of the second signal path to be an integer multiple of
the clock cycle based on the number of latency cycles.
[0015] control componentlatency control assemblylatency
control assemblylatency control assemblyload component-
load componentlatency control assemblyload component-
load componentsub-componentsub-componentsub-compo-
nentload componentsub-componentsub-componentload
componentenable componentenable componentlatency con-
trol assemblylatency control assembly According to an
embodiment of the present disclosure, there is further pro-
vided a semiconductor memory. The semiconductor
memory includes the memory chip architecture in the above
solution.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a first flowchart of a latency adjustment
method according to an embodiment of the present disclo-
sure.

[0017] FIG. 2 is a second flowchart of a latency adjust-
ment method according to an embodiment of the present
disclosure.

[0018] FIG. 3 is an explanatory diagram of a latency
adjustment method according to an embodiment of the
present disclosure.

[0019] FIG. 4 is a first schematic structural diagram of a
memory chip architecture according to an embodiment of
the present disclosure.

[0020] FIG. 5 is a second schematic structural diagram of
a memory chip architecture according to an embodiment of
the present disclosure.

[0021] FIG. 6 is a third schematic structural diagram of a
memory chip architecture according to an embodiment of
the present disclosure.

[0022] FIG. 7 is a fourth schematic structural diagram of
a memory chip architecture according to an embodiment of
the present disclosure.

[0023] FIG. 8 is a fifth schematic structural diagram of a
memory chip architecture according to an embodiment of
the present disclosure.

[0024] FIG. 9 is a schematic structural diagram of a
semiconductor memory according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0025] For making the purposes, technical solutions and
advantages of the present disclosure clearer, the technical
solutions of the present disclosure are further described
below with reference to the drawings and embodiments in
detail. The described embodiments should not be considered
as limits to the present disclosure. All other embodiments
obtained by those of ordinary skill in the art without creative
work shall fall within the scope of protection of the present
disclosure.

[0026] “Some embodiments” involved in the following
descriptions describes a subset of all possible embodiments.
However, it can be understood that “some embodiments”
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may be the same subset or different subsets of all the
possible embodiments, and may be combined without con-
flicts.

[0027] If a similar description of “first/second” appears in
the present disclosure, the following description is added.
Term “first/second/third” involved is only for distinguishing
similar objects and does not represent a specific sequence of
the objects. It can be understood that “first/second/third”
may be interchanged to specific sequences or orders if
allowed to implement the embodiments of the present dis-
closure described herein in sequences except the illustrated
or described ones.

[0028] Unless otherwise defined, all technical and scien-
tific terms in the specification have the same meaning as
those skilled in the art, belonging to the present disclosure,
usually understand. Terms used in the specification are only
used for describing the purpose of the present disclosure, but
not intended to limit the present disclosure.

[0029] With the rapid development of a semiconductor
technology, more and more signal paths are used in a chip.
The timing sequences of transmission signals on different
signal paths are required to be aligned with each other. That
is to say, different signal paths are required to be synchro-
nized. Taking a Synchronous Dynamic Random Access
Memory (SDRAM) as an example, the SDRAM includes a
plurality of signal paths such as Delay-Locked Loop (DLL),
read, write, and On Die Termination (ODT) paths. Since the
SDRAM is a synchronous device, physical latency of each
path should be controlled to be an integer multiple of a clock
cycle, so that edges of clock signals passing through respec-
tive paths can be aligned. The physical latency includes
route path latency and circuit latency, and therefore, each
path needs to meet the following:

aL+BM=N*t g (D

[0030] In the above equation, allL represent the route path
latency, where a is a latency of route path per unit, and L is
a route path length of each path (in um); fM represents the
circuit latency, where f is a latency of a circuit at each stage,
and M is the stage number of the circuit of each path; and
tox represents the clock cycle, and N is a positive integer.

[0031] In the physical latency, the circuit latency is more
sensitive than the route path latency, and is more susceptible
to Process, Voltage, Temperature (PVT) conditions. A pro-
cess corner is an operating condition of the circuit during an
actual operation. Different process corners represent differ-
ent PVT conditions. At certain process corners, such as at a
fast corner, the circuit latency can be relatively stable as a
clock frequency changes. In some other process corners,
such as at a typical corner or a worst corner, the circuit
latency may be largely changed as the clock frequency
changes. That is to say, the circuit latency is difficult to
maintain stable. Therefore, the PVT condition has a non-
negligible impact on the circuit latency.

[0032] Itis to be noted that, under a poorer PVT condition,
that is, at a slow corner and when a voltage is low and a
temperature is high, the physical latency of the read, write
and OTD paths is shorter than that of the DLL path. Since
clock signals of the read, write and OTD paths need to wait
to be enabled, compared with DLL, the circuit stages of the
above paths are relatively small, and route metal lengths are
relatively long. Generally, when the process corner is the
typical corner, the clock signals of the read, write and OTD
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paths are adjusted and balanced. However, there is no
guarantee that the physical latencies of different paths can
match at all process corners.

[0033] FIG. 1 is an optional schematic flowchart of a
latency adjustment method according to an embodiment of
the present disclosure. Description is performed with refer-
ence to operations illustrated in FIG. 1. It is to be noted that,
the latency adjustment method in this embodiment of the
present disclosure may be performed by a latency adjust-
ment apparatus.

[0034] At S101, a first latency of a first signal path is
measured.
[0035] In this embodiment of the present disclosure, the

latency adjustment apparatus may measure the first latency
of the first signal path. The first signal path may be a DLL.
[0036] Itis to be noted that, the DLL is a feedback control
circuit, which may automatically adjust the latency of an
output signal, so as to cause the phase of the output signal
to be consistent with that of an input signal, that is, to cause
the output signal to delay an integer number of cycles
relative to the input signal. Specifically, the DLL may
control the latency and phase of an oscillation signal inside
the loop according to the input signal, so that the automatic
tracking of the output signal to the input signal can be
realized. The output signal and the input signal maintain a
fixed phase difference. That is to say, the phase difference of
the output signal and the input signal are locked, which are
not affected by the PVT conditions. Therefore, the DLL may
adjust the latency of the clock signal, and may control the
output clock signal to delay an integer multiple of the clock
cycle relative to the input clock signal, that is, the first
latency is the integer multiple of the clock cycle.

[0037] It is to be noted that, when the PVT condition is
poorer, that is, at the slow corner and when the voltage is
reduced and the temperature is increased, the loop latency
(that is, the first latency) of the DLL path is increased. The
loop latency is the physical latency from a clock pin (CKT
pad) to a data pin (DQS pad), which includes a clock signal
receiver (Clock Buffer), a Coarse delay line (CDL), a Fine
delay line (FDL), a clock tree and a DQ drive circuit. Most
circuits are of fixed stages, and the physical latency depends
on the PVT condition.

[0038] At S102, decoding is performed based on the first
latency to obtain a number of latency cycles. The number of
latency cycles represents a ratio of the first latency to a clock
cycle.

[0039] In this embodiment of the present disclosure, after
the latency adjustment apparatus measures the first latency,
the first latency is decoded to obtain the number N of latency
cycles that corresponds to the first latency, that is, a ratio of
the first latency to the clock cycle. Since the first latency is
the integer multiple of the clock cycle, the number N of
latency cycles is a positive integer. It is to be noted that, if
the first latency is the loop latency, the number of latency
cycles is a loop delay number.

[0040] At S103, a second latency of a second signal path
is controlled to be an integer multiple of the clock cycle
based on the number of latency cycles.

[0041] In this embodiment of the present disclosure, the
second signal path may be an ODT path, and the ODT path
includes an ODT resistor. During signal transmission, the
ODT resistor performs impedance matching on a transmis-
sion line, to reduce the energy loss and reflection of a signal
during transmission, so as to guarantee the integration of the
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signal received by a receiving end. In order to achieve the
function of the ODT resistor, the ODT path includes a
certain number of logic circuits. These logic circuits gener-
ate circuit latency, and the circuit latency also has a large
difference at different process corners. Therefore, the latency
of'the ODT path is required to be adjusted, to make the ODT
path synchronized with other paths. That is to say, the impact
of the PVT condition on the physical latency of the ODT
path is required to be reduced, and PVT tolerance of the
ODT path is required to be increased.

[0042] In this embodiment of the present disclosure, after
the latency adjustment apparatus determines the number N
of latency cycles, the second latency of the second signal
path can be controlled to cause the second latency to reach
the integer multiple of the clock cycle. That is to say, the
latency adjustment apparatus may adjust the second latency
by matching the number N of latency cycles of the first
latency. Since the first latency meets a synchronization
requirement of the signal path, the adjusted second latency
may also meet the synchronization requirement of the signal
path.

[0043] It should be understood that, the second latency is
adjusted by matching the number of latency cycles of the
first latency, so that the ratio of the second latency to the
clock cycle is an integer. In this way, different signal paths
can be synchronized. Therefore, chip latency may meet
design requirements, thereby reducing the risk of signal
transmission errors in a chip.

[0044] In some embodiments of the present disclosure, the
second signal path includes at least one load component. The
second latency includes an adjustable latency. The operation
at S103 illustrated in FIG. 1 may be implemented by means
of the operation at S104 illustrated in FIG. 2, which is
described with reference to respective operations.

[0045] At S104, based on the number of latency cycles, a
first load component in the at least one load component is
activated, and an electric load value of the first load com-
ponent is changed to adjust the adjustable latency, so as to
control the second latency to be the integer multiple of the
clock cycle.

[0046] In this embodiment of the present disclosure, as
illustrated in FIG. 3, the second signal path 20 includes a
plurality of circuit modules 001. These circuit modules 001
generate the physical latency. At least one load component
401 may be disposed in the second signal path 20, and each
load component 401 is connected with the second signal
path 20. After each load component 401 is activated, an
electric load value of the load component is changed,
resulting in a certain load latency, thereby affecting the
second latency. The load latencies generated by respective
load components 401 may be the same or different. The
second latency includes the adjustable latency, and the
adjustable latency includes latency generated by all of the
load components 401.

[0047] In this embodiment of the present disclosure, the
latency adjustment apparatus may determine, based on the
number of latency cycles, the amount of adjustment to the
adjustable latency that is required to cause the second
latency to reach a target number of latency cycles, so as to
determine the first load component that is required to be
correspondingly activated in the at least one load component
401 to achieve the adjustment amount. Further, the latency
adjustment apparatus may generate a corresponding load
activation signal. Then the load activation signal is trans-
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mitted to the first load component to activate the first load
component. The electric load value of the first load compo-
nent is changed, to cause the first load component to
generate the load latency, so as to adjust the adjustable
latency, so that the second latency is controlled to be the
integer multiple of the clock cycle. For example, if No. 6 to
9 load components are determined as first load components,
the latency adjustment apparatus generates load activation
signals N <6:9>, that is, the load activation signals are
transmitted to the No. 6 to 9 load components, so as to
activate the load components.

[0048] Correspondingly, in order to cause the second
latency to reach the target number of latency cycles, the
latency adjustment apparatus may also determine a second
load component that is required to be deactivated corre-
spondingly in the at least one load component 401. That is
to say, the second load component has already in an acti-
vated state. Therefore, the latency adjustment apparatus may
generate a corresponding load stop signal, transmit the load
stop signal to the second load component to stop the
activated state of the second load component, and change the
electric load value of the second load component to cause
the second load component to stop generating the load
latency, so as to adjust the adjustable latency, so that the
second latency is controlled to be the integer multiple of the
clock cycle.

[0049] In this embodiment of the present disclosure, the
load activation signal and the load stop signal may be at
different electrical levels. The load activation signal is at a
first electrical level, and the load stop signal is at a second
electrical level. The latency adjustment apparatus may trans-
mit the first electrical level to the first load component to
activate the first load component. Correspondingly, the
latency adjustment apparatus may also transmit the second
electrical level to the second load component to stop the
activated state of the second load component.

[0050] It is to be noted that, processes of activating the
first load component and deactivating the second load com-
ponent may be performed simultaneously or separately. That
is to say, the latency adjustment apparatus may transmit the
load activation signal and/or transmit the load stop signal
according to requirements, so as to flexibly adjust the
adjustable latency, which is not limited herein.

[0051] It should be understood that, by means of disposing
the load component that may change the electric load value
in the second signal path, and through controlling the load
latency generated by the load component, a purpose of
controlling the overall latency (that is, the second latency) of
the second signal path can be achieved. In this way, different
signal paths can be synchronized. Therefore, chip latency
may meet design requirements, thereby reducing the risk of
signal transmission errors in a chip.

[0052] Insome embodiments of the present disclosure, the
method for implementing the operation at S104 illustrated in
FIG. 2 further includes the operations at S201 to S202, and
is described with reference to each step.

[0053] At S201, aload activation signal is generated based
on the number of latency cycles.

[0054] In this embodiment of the present disclosure, the
latency adjustment apparatus may determine, based on the
number of latency cycles, the adjustment amount that is
required to cause the second latency to reach the target
number of latency cycles, so as to determine the first load
component that is required to be correspondingly activated
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in the at least one load component 401 to achieve the
adjustment amount, and generate the corresponding load
activation signal.

[0055] At S202, the load activation signal is transmitted to
the first load component, to activate the first load compo-
nent.

[0056] In this embodiment of the present disclosure, after
generating the load activation signal, the latency adjustment
apparatus may transmit the load activation signal to the first
load component to activate the first load component, and
change the electric load value of the first load component to
cause the first load component to generate the load latency,
s0 as to control the second latency to be the integer multiple
of the clock cycle. For example, if the No. 6 to 9 load
components are determined as the first load components, the
latency adjustment apparatus transmits the load activation
signals to the No. 6 to 9 load components, so as to activate
the load components.

[0057] It should be understood that, according to situa-
tions of the load components, the first load component that
is required to be activated is determined correspondingly,
and the activation signal is transmitted to the first load
component to activate the first load component. In this way,
the accurate control of the load latency that is generated by
each load component can be realized, so that a result of
adjusting the second latency can be more accurate.

[0058] In some embodiments of the present disclosure, the
second signal path further includes at least one shift register.
The second latency further includes shift latency. The
method for implementing the operation at S104 illustrated in
FIG. 2 further includes the operation at S203, and is
described with reference to each operation.

[0059] At S203, the at least one shift register is controlled
to adjust the shift latency based on the number of latency
cycles, so as to control the second latency to be a target
integer multiple of the clock cycle.

[0060] In this embodiment of the present disclosure, the
second signal path further includes at least one shift register.
The shift register may shift, under the triggering of the clock
signal, a signal transmitted in the second signal path, that is,
adjust the shift latency in the second latency. Since the shift
register is triggered by the clock signal, the adjustment
amount of the shift latency is measured in clock cycle. That
is, the adjustment amount of the shift latency is an integer
multiple of the clock cycle. Therefore, after the shift latency
is adjusted, the second latency can still be guaranteed to be
the integer multiple of the clock cycle.

[0061] In this embodiment of the present disclosure, when
the second signal path is the ODT path, the latency adjust-
ment apparatus may control the shift register to adjust the
shift latency, to control the ratio of the second latency to the
clock cycle to be a value of CAS Write Latency (CWL)
minus 2 (CWL-2), so as to meet requirements of memory
specification such as Double Data Rate 4 (DDR4). Specifi-
cally, after decoding that the number of latency cycles
corresponding to the first latency is N, the latency adjust-
ment apparatus may adjust the adjustable latency in the
second latency, to cause the ratio of the second latency to the
clock cycle to be also N. Then, the latency adjustment
apparatus may control the shift register to shift CWL minus
2 and further minus N (CWL-2-N) clock cycles, so that the
ratio of the second latency to the clock cycle can meet the
value of CWL minus 2(CWL-2).
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[0062] It is to be noted that, in short, relevant provisions
on ODT in the technical specification of DDR4 is that, in
ODT, the resistance value of RTT may be switched, but the
way of switching is required to follow a certain timing
sequence. One mode is a synchronous ODT mode. That is,
the resistance value of RTT is controlled according to a
signal level state at an ODT pin on a memory chip, so as to
implement impedance matching on a transmission line,
thereby reducing the energy loss and reflection of the signal
during transmission. ODT path latency is related to the value
of the CWL, so that the ODT path latency is required to be
controlled to meet a timing sequence requirement related to
the CWL.

[0063] It should be understood that, the shift latency in the
second latency can be adjusted by using the characteristic
that the shift register can shift according to the clock cycle.
In this way, in an aspect, synchronization between the signal
paths is guaranteed, that is, the second latency is the integer
multiple of the clock cycle; and in another aspect, the second
latency can meet the design requirements.

[0064] FIG. 4 is an optional schematic structural diagram
of' a memory chip architecture according to an embodiment
of the present disclosure. As illustrated in FIG. 4, the
memory chip architecture 80 includes a first signal path 10,
a second signal path 20 and a latency adjustment apparatus
30.

[0065] The latency adjustment apparatus 30 includes a
latency measurement component (Measurement) 301, a
latency decoding unit (Decoder) 302 and a self-align control
component (Self-Align Control) 303. The latency measure-
ment component 301 is connected with the first signal path
10, and is configured to measure the first latency of the first
signal path 10. The latency decoding unit 302 is configured
to receive the first latency from the latency measurement
component 301, and perform decoding based on the first
latency to obtain the corresponding number of latency
cycles. The number of latency cycles represents a ratio of the
first latency to a clock cycle. The self-align control compo-
nent 303 is connected with the second signal path 20, and is
configured to receive the number of latency cycles from the
latency decoding unit 302, and control the second latency of
the second signal path 20 to be an integer multiple of the
clock cycle based on the number of latency cycles.

[0066] In this embodiment of the present disclosure, the
latency measurement component 301 may measure the first
latency of the first signal path 10, and transmit the first
latency to the latency decoding unit 302. The latency decod-
ing unit 302 may decode the first latency to obtain the
number of latency cycles corresponding to the first latency,
that is, a ratio of the first latency to a clock cycle. Since the
first latency is the integer multiple of the clock cycle, the
ratio of the first latency to the clock cycle is an integer N.
The self-align control component 303 may adjust the second
latency of the second signal path 20 by matching the number
N of latency cycles of the first latency, so that the ratio of the
second latency to the clock cycle is also an integer.

[0067] It should be understood that, the latency adjustment
apparatus adjusts the second latency by matching the num-
ber of latency cycles of the first latency, so that the ratio of
the second latency to the clock cycle is an integer. In this
way, different signal paths can be synchronized. Therefore,
chip latency may meet design requirements, thereby reduc-
ing the risk of signal transmission errors in a chip.



US 2023/0377620 Al

[0068] In some embodiments of the present disclosure, as
illustrated in FIG. 5, the second signal path 20 includes a
latency control assembly 201. The latency control assembly
201 is configured to control the second latency of the second
signal path 20 to be synchronized with the clock cycle. The
latency control assembly 201 includes at least one load
component 401. A load connection end of the at least one
load component 401 is connected with any position of a
main path in the latency control assembly 201.

[0069] In this embodiment of the present disclosure, the
self-align control component 303 is further configured to
generate a corresponding load activation signal based on the
number of latency cycles, and transmit the load activation
signal to the corresponding load component 401. The load
component 401 is activated through being triggered by the
corresponding load activation signal; and an electric load
value is changed to adjust an adjustable latency in the second
latency.

[0070] In this embodiment of the present disclosure, after
each load component 401 is activated, the amount of adjust-
ment to the second latency may be determined in advance.
The self-align control component 303 may determine,
according to the number of latency cycles of the first latency
and the adjustment amount of each load component, which
load component 401 should be activated to make the second
latency adjusted to match the first latency. That is to say, a
first load component that needs to be activated is deter-
mined. Then, the activation signal is transmitted to the first
load component.

[0071] It should be understood that, by means of disposing
the load component whose electric load value can be
changed in the latency control assembly, the self-align
control component may control the load latency generated
by the load component, so that the overall latency (that is,
the second latency) of the second signal path can be con-
trolled. In this way, different signal paths can be synchro-
nized. Therefore, chip latency may meet design require-
ments, thereby reducing the risk of signal transmission
errors in a chip.

[0072] In some embodiments of the present disclosure, as
illustrated in FIG. 6, the load component 401 includes an
input sub-component 402 and a capacitor sub-component
403. The input sub-component 402 is configured to receive
the load activation signal N,, and generate two control
signals Va and Vb based on the load activation signal N .
The capacitor sub-component 403 is connected with the
input sub-component 402 and further connected to a main
path of the latency control assembly. The capacitor sub-
component 403 is configured to be activated through being
triggered by the two control signals Va and Vb, and change
the electric load value of the load component 401.

[0073] In some embodiments of the present disclosure, as
illustrated in FIG. 7, the input sub-component 402 includes
a first inverter 501 and a second inverter 502. The first
inverter 501 is configured to receive the load activation
signal N, and output the first control signal Va in the two
control signals. An input end of the second inverter 502 is
connected with an output end of the first inverter 501, and
the second inverter 502 is configured to output the second
control signal Vb in the two control signals.

[0074] The capacitor sub-component 403 includes a first
Metal-Oxide-Semiconductor (MOS) transistor 503 and a
second MOS transistor 504. A source electrode and a drain
electrode of the first MOS transistor 503 are both connected
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with the output end of the first inverter 501. A source
electrode and a drain electrode of the second MOS transistor
504 are both connected with the output end of the second
inverter 502. A gate electrode of the second MOS transistor
504 and a gate electrode of the first MOS transistor 503 are
connected with each other and are commonly used as the
load connection end of the load component 401, so as to be
connected to the main path of the latency control assembly.
[0075] In this embodiment of the present disclosure, the
first MOS transistor 503 and the second MOS transistor 504
are MOS transistors with different types. For example, the
first MOS transistor 503 is an NMOS transistor, and the
second MOS transistor 504 is a PMOS transistor. The first
MOS transistor 503 and the second MOS transistor 504 form
a capacitor unit (MOS CAP) together.

[0076] The load activation signal N, passes through the
first inverter 501 and the second inverter 502, to obtain the
first control signal Va and the second control signal Vb.
Electrical levels of the first control signal Va and the second
control signal Vb are opposite to each other, so that the first
MOS transistor 503 and the second MOS transistor which
are two MOS transistors with different types can be turned
on simultaneously. For example, the first MOS transistor
503 is the NMOS transistor, and the second MOS transistor
504 is the PMOS transistor. The load component 401
receives the load activation signal N, at a high electrical
level. After passing through the first inverter 501 and the
second inverter 502, the first control signal Va is obtained to
be at a low electrical level, and the second control signal Vb
is obtained to be at a high electrical level. Further, the first
MOS transistor 503 is turned on through being triggered by
the first control signal Va, so as to form a gate capacitance
to access the main path as capacitance load. Correspond-
ingly, the second MOS transistor 504 is turned on through
being triggered by the second control signal Vb, so as to
form the gate capacitance to access the main path as the
capacitance load. In this way, the load value of the load
component 401 is changed, which affects the latency on the
main path, that is, the second latency can be adjusted.
[0077] It should be understood that, two MOS transistors
with different types are used to form the capacitor unit, and
two inverters are used to respectively provide different
electrical levels to the two MOS transistors, so that the two
MOS transistors are turned on to form the gate capacitance
to access the main path of the second signal path as the
capacitance load, so as to adjust the second latency. In this
way, different signal paths can be synchronized. Therefore,
chip latency may meet design requirements, thereby reduc-
ing the risk of signal transmission errors in a chip.

[0078] In some embodiments of the present disclosure, as
illustrated in FIG. 8, the second signal path 20 is an ODT
path. The second signal path 20 further includes a receiver
202, an enable component 203, at least one shift register 204
and a RTT control component 205. The receiver 202 is
configured to receive an ODT pin signal and a clock signal.
The enable component 203 is connected with the receiver
202, and is configured to control an operating state of the
second signal path 20. The at least one shift register 204 is
connected with the enable component 203 and the latency
control assembly 201, and is configured to generate and
adjust a shift latency in the second latency. The RTT control
component 205 is connected with the latency control assem-
bly 201, and is configured to control the switching of the
resistance value of RTT.
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[0079] In this embodiment of the present disclosure, the
first signal path uses a DLL path. The DLL path may lock the
phase difference of the output signal and the input signal,
and controls the output clock signal to delay an integer
multiple of the clock cycle relative to the input clock signal.
The ODT path used by the second signal path 20 is a very
complex path. The ODT path includes physical latency
(independent of the clock cycle) and clock latency (the
latency is the integer multiple of the clock cycle). Since the
latency (that is, the second latency) of the entire path is
finally required to be the integer multiple of the clock cycle,
the latency control assembly 201 plays a role of using the
first latency of the DLL path (first signal path) to achieve the
synchronization between a signal at the tail end of the ODT
path and the clock signal. In this way, by means of com-
pensating the physical latency, the latency of the entire path
is the integer multiple of the clock cycle, so that the control
of the resistance value of RTT can be finally achieved.
[0080] It should be understood that, by matching the DLL
path, the physical latency of the ODT path is adjusted, so
that PVT tolerance of the physical latency of the ODT path
can be significantly improved. Therefore, different signal
paths can be synchronized, thereby reducing the risk of
signal transmission errors in a chip.

[0081] It is to be noted that, FIG. 9 is an optional sche-
matic structural diagram of a semiconductor memory
according to an embodiment of the present disclosure. As
illustrated in FI1G. 9, the semiconductor memory 90 includes
a memory chip architecture 80.

[0082] Insome embodiments of the present disclosure, the
semiconductor memory 90 is a Synchronous Dynamic Ran-
dom Access Memory (SDRAM) chip. The SDRAM chip
conforms to a DDR4 memory specification.

[0083] It is to be pointed out here that the descriptions of
the above memory and apparatus embodiments are similar to
descriptions about the method embodiments and beneficial
effects similar to those of the method embodiments are
achieved. Technical details undisclosed in the storage
medium and device embodiments of the present disclosure
may be understood with reference to the descriptions about
the method embodiments of the present disclosure.

[0084] It is to be noted that terms “include” and “com-
prise” or any other variant thereof is intended to cover
nonexclusive inclusions herein, so that a process, method,
object or apparatus including a series of components not
only includes those components but also includes other
components which are not clearly listed or further includes
components intrinsic to the process, the method, the object
or the apparatus. Under the condition of no more limitations,
a component defined by the statement “including a/an . . . ”
does not exclude existence of the same other components in
a process, method, object or apparatus including the com-
ponent.

[0085] In several embodiments provided by the present
disclosure, it is to be understood that the disclosed device
and method may be implemented in other ways. The device
embodiment described above is only schematic, and for
example, division of the units is only logic function division,
and other division manners may be adopted during practical
implementation. For example, a plurality of units or com-
ponents may be combined or integrated into another system,
or some characteristics may be neglected or not executed. In
addition, coupling or direct coupling or communication
connection between each displayed or discussed component
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may be indirect coupling or communication connection,
implemented through some interfaces, of the device or the
units, and may be electrical and mechanical or adopt other
forms.

[0086] The units described as separate parts may or may
not be physically separated, and parts displayed as units may
or may not be physical units, and namely may be located in
the same place, or may also be distributed to multiple
network units. Part of all of the units may be selected
according to a practical requirement to achieve the purposes
of the solutions of the embodiments.

[0087] In addition, each functional unit in each embodi-
ment of the present disclosure may be integrated into a
processing unit, each unit may also serve as an independent
unit and two or more than two units may also be integrated
into a unit. The integrated unit may be implemented in a
hardware form and may also be implemented in form of
hardware and software functional unit.

[0088] The above is only the implementations of the
present disclosure and not intended to limit the scope of
protection of the present disclosure. Any variations or
replacements apparent to those skilled in the art within the
technical scope disclosed by the present disclosure shall fall
within the scope of protection of the present disclosure.
Therefore, the protection scope of the present disclosure
shall be subject to the protection scope of the claims.

INDUSTRIAL APPLICABILITY

[0089] The embodiments of the present disclosure provide
the latency adjustment method, the memory chip architec-
ture, and the semiconductor memory. The method includes:
measuring a first latency of a first signal path; performing
decoding based on the first latency to obtain a number of
latency cycles, where the number of latency cycles repre-
sents a ratio of the first latency to a clock cycle; and
controlling a second latency of a second signal path to be an
integer multiple of the clock cycle based on the number of
latency cycles. By means of the above method, the second
latency can be adjusted by matching the number of latency
cycles of the first latency, so that the ratio of the second
latency to the clock cycle can be an integer. In this way,
different signal paths can be synchronized. Therefore, chip
latency may meet design requirements, thereby reducing the
risk of signal transmission errors in a chip.

1. A method for latency adjustment, comprising:

measuring a first latency of a first signal path;

performing decoding based on the first latency to obtain
a number of latency cycles, wherein the number of
latency cycles represents a ratio of the first latency to a
clock cycle; and

controlling a second latency of a second signal path to be

an integer multiple of the clock cycle based on the
number of latency cycles.

2. The method of claim 1, wherein the second signal path
comprises at least one load component, the second latency
comprises an adjustable latency, and controlling the second
latency of the second signal path to be the integer multiple
of the clock cycle based on the number of latency cycles
comprises:

based on the number of latency cycles, activating a first

load component in the at least one load component, and
changing an electric load value of the first load com-
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ponent to adjust the adjustable latency, so as to control
the second latency to be the integer multiple of the
clock cycle.

3. The method of claim 2, wherein activating the first load
component in the at least one load component based on the
number of latency cycles comprises:

generating a load activation signal based on the number of
latency cycles; and

transmitting the load activation signal to the first load
component, to activate the first load component.

4. The method of claim 2, wherein the second signal path
further comprises at least one shift register, the second
latency further comprises a shift latency, and controlling the
second latency of the second signal path to be the integer
multiple of the clock cycle based on the number of latency
cycles further comprises:

controlling the at least one shift register to adjust the shift
latency based on the number of latency cycles, so as to
control the second latency to be the integer multiple of
the clock cycle.

5. A memory chip architecture, comprising a first signal
path, a second signal path and a latency adjustment appa-
ratus, wherein the latency adjustment apparatus comprises:

a latency measurement component, configured to measure
a first latency of the first signal path;

a latency decoding component, configured to perform
decoding based on the first latency to obtain a number
of latency cycles, wherein the number of latency cycles
represents a ratio of the first latency to a clock cycle;
and

a self-align control component, configured to receive the
number of latency cycles, and control a second latency
of'the second signal path to be an integer multiple of the
clock cycle based on the number of latency cycles.

6. The memory chip architecture of claim 5, wherein

the self-align control component is further configured to
generate a load activation signal based on the number
of latency cycles.

7. The memory chip architecture of claim 6, wherein the

second signal path comprises a latency control assembly;
the latency control assembly is configured to control the
second latency of the second signal path to be synchro-
nized with the clock cycle; and

the latency control assembly comprises at least one load
component, a load connection end of the at least one
load component is connected with any position of a
main path in the latency control assembly, and the at
least one load component is configured to be activated
through being triggered by the load activation signal, to
change an electric load value, so as to adjust an
adjustable latency in the second latency.

8. The memory chip architecture of claim 7, wherein the

load component comprises:

an input sub-component, configured to receive the load
activation signal, and generate two control signals
based on the load activation signal; and

a capacitor sub-component, connected with the input
sub-component and configured to be activated through
being triggered by the two control signals, and change
the electric load value of the load component.

9. The memory chip architecture of claim 8, wherein the

input sub-component comprises:
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a first inverter, configured to receive the load activation
signal, and output a first control signal in the two
control signals; and

a second inverter, wherein an input end of the second
inverter is connected with an output end of the first
inverter, and the second inverter is configured to output
a second control signal in the two control signals.

10. The memory chip architecture of claim 9, wherein the

capacitor sub-component comprises:

a first Metal-Oxide-Semiconductor (MOS) transistor,
wherein a source electrode and a drain electrode of the
first MOS transistor are both connected with the output
end of the first inverter; and

a second MOS transistor, wherein a source electrode and
a drain electrode of the second MOS transistor are both
connected with an output end of the second inverter,
and a gate electrode of the second MOS transistor and
a gate electrode of the first MOS transistor are con-
nected with each other and are commonly used as the
load connection end of the load component.

11. The memory chip architecture of claim 10, wherein
the first MOS transistor is an NMOS transistor, and the
second MOS transistor is a PMOS transistor.

12. The memory chip architecture of claim 7, wherein the
second signal path comprises an On Die Termination (ODT)
path, and the second signal path further comprises:

a receiver, configured to receive an ODT pin signal and a

clock signal;

an enable component, connected with the receiver and
configured to control an operating state of the second
signal path;

at least one shift register, connected with the enable
component and the latency control assembly, and con-
figured to generate and adjust a shift latency in the
second latency; and

a Termination Resistance (RTT) control component, con-
nected with the latency control assembly, and config-
ured to control a switching of a resistance value of RTT.

13. The memory chip architecture of claim 5, wherein the
first signal path is a Delay-Locked Loop (DLL) path.

14. A semiconductor memory, comprising a memory chip
architecture, wherein the memory chip architecture com-
prises a first signal path, a second signal path and a latency
adjustment apparatus, and the latency adjustment apparatus
comprises:

a latency measurement component, configured to measure

a first latency of the first signal path;

a latency decoding component, configured to perform
decoding based on the first latency to obtain a number
of latency cycles, wherein the number of latency cycles
represents a ratio of the first latency to a clock cycle;
and

a self-align control component, configured to receive the
number of latency cycles, and control a second latency
of the second signal path to be an integer multiple of the
clock cycle based on the number of latency cycles.

15. The semiconductor memory of claim 14, wherein

the self-align control component is further configured to
generate a load activation signal based on the number
of latency cycles.

16. The semiconductor memory of claim 15, wherein the

second signal path comprises a latency control assembly;
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the latency control assembly is configured to control the
second latency of the second signal path to be synchro-
nized with the clock cycle; and

the latency control assembly comprises at least one load
component, a load connection end of the at least one
load component is connected with any position of a
main path in the latency control assembly, and the at
least one load component is configured to be activated
through being triggered by the load activation signal, to
change an electric load value, so as to adjust an
adjustable latency in the second latency.

17. The semiconductor memory of claim 16, wherein the

load component comprises:

an input sub-component, configured to receive the load
activation signal, and generate two control signals
based on the load activation signal; and

a capacitor sub-component, connected with the input
sub-component and configured to be activated through
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being triggered by the two control signals, and change
the electric load value of the load component.

18. The semiconductor memory of claim 17, wherein the
input sub-component comprises:

a first inverter, configured to receive the load activation
signal, and output a first control signal in the two
control signals; and

a second inverter, wherein an input end of the second
inverter is connected with an output end of the first
inverter, and the second inverter is configured to output
a second control signal in the two control signals.

19. The semiconductor memory of claim 14, wherein the
semiconductor memory is a Synchronous Dynamic Random
Access Memory (SDRAM) chip.

20. The semiconductor memory of claim 19, wherein the
SDRAM chip conforms to a Double Data Rate 4 (DDR4)
memory specification.
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