METHOD AND DEVICE FOR HOT SWAPPING MEMORY, AND
MEMORY

CROSS-REFERENCE TO RELATED APPLICATION

[ 0001] This application claims priority to Chinese Patent Application No.
202210550689.X, filed on May 18th, 2022 and entitled "METHOD AND DEVICE FOR
HOT SWAPPING MEMORY, AND MEMORY", the disclosure of which is hereby

incorporated by reference in its entirety.

TECHNICAL FIELD

[ 0002] The disclosure relates to the technical field of integrated circuits, and
particularly, to a method for hot swapping a memory, a device for hot swapping a

memory, and a memory.

BACKGROUND
[ 0003] Dual-inline-memory-modules (DIMM) provide 64-bit data channels and are
widely used.
[ 0004] In general, hot swapping cannot be performed in practical applications of

memories. Once a memory is abnormal, the replacement of the memory must be

performed when a system is powered off.

[ 0005] However, a power off process of the system takes a long time, so that it is

extremely inconvenient to replace the memory.

SUMMARY



[ 0006] According to the first aspect of the disclosure, a method for hot swapping a
memory is provided, which includes that: in response to a triggering operation of a
replacement key of an abnormal memory, data on an abnormal memory is copied to an
idle memory when a system is in a powered on state; the abnormal memory is powered
off and replaced with a new memory after the data is copied; and in response to a
triggering operation of a power on key of the new memory, the new memory is powered

on.

[ 0007] In an exemplary implementation mode of the disclosure, the operation that the
abnormal memory is powered off includes that: a power management IC enable signal
corresponding to the abnormal memory is pulled down, to power off the abnormal

memory.

[ 0008] In an exemplary implementation mode of the disclosure, after the abnormal
memory is powered off, the method further includes that: the abnormal memory is

removed from a memory mapping table of the system.

[ 0009] In an exemplary implementation mode of the disclosure, after the new memory
is powered on, the method further includes that: the new memory is added into the

memory mapping table of the system.

[ 0010] In an exemplary implementation mode of the disclosure, the method further
includes that: a physical address of the abnormal memory is determined according to a

logical address of abnormal data.

[0011] In an exemplary implementation mode of the disclosure, the operation that the
data on the abnormal memory is copied to the idle memory includes that: a writing
operation on the abnormal memory is stopped, and the data in the abnormal memory is
stored into a cache through a reading operation; and the data in the cache is written into

the idle memory.

[ 0012] In an exemplary implementation mode of the disclosure, the operation that the
new memory is powered on includes that: a power management IC enable signal

corresponding to the new memory is pulled up to power on the new memory.



[ 0013] According to the second aspect of the disclosure, a device for hot swapping a
memory is provided, which includes: a data copying module configured to, , in response
to a triggering operation of a replacement key of an abnormal memory, copy data on the
abnormal memory to an idle memory when a system is powered on; a power off module
configured to power off the abnormal memory and replace the abnormal memory with a
new memory after the data is copied; and a power on module configured to, in response
to a triggering operation of a power on key of the new memory, power on the new

memory.

[ 0014] According to the third aspect of the disclosure, a memory is provided, which
includes: a memory body, and a replacement key and a power on key arranged on the
memory body. The replacement key and the power on key are separately connected to a
hub through an input/output interface. The hub is configured to send a system
management bus signal to a central processing unit (CPU) when level conversion occurs
at the input/output interface. The CPU is configured to power on or power off the

memory after receiving the system management bus signal.

[ 0015] In an exemplary implementation mode of the disclosure, the memory further
includes a first power supply and a first resistor. The input/output interface is grounded
through the replacement key. The first power supply is arranged on a connecting line
between the input/output interface and the replacement key. The first resistor is arranged

on a connecting line of the first power supply.

[ 0016] In an exemplary implementation mode of the disclosure, the memory further
includes a second power supply and a second resistor. The input/output interface is
grounded through the power on key. The second power supply is arranged on the
connecting line between the input/output interface and the power on key. The second

resistor is arranged on a connecting line of the second power supply.

[ 0017] In an exemplary implementation mode of the disclosure, the memory further
includes a third power supply. The input/output interface is grounded. The replacement

key 1s arranged between the third power supply and the input/output interface.

[ 0018] In an exemplary implementation mode of the disclosure, the memory further



includes a fourth power supply. The input/output interface is grounded. The power on key

is arranged between the fourth power supply and the input/output interface.

[ 0019] In an exemplary implementation mode of the disclosure, both the power on

key and the replacement key are switches.

[ 0020] In an exemplary implementation mode of the disclosure, the CPU is connected
to a power management IC of the memory. The CPU controls the memory to be powered
off by pulling down a power management IC enable signal; and the CPU controls the

memory to be powered on by pulling up the power management IC enable signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[ 0021] FIG. 1 schematically illustrates a flowchart of a method for hot swapping a

memory according to an exemplary implementation mode of the disclosure.

[ 0022] FIG. 2 schematically illustrates a flowchart of determining an abnormal
memory from abnormal data according to the exemplary implementation mode of the

disclosure.

[ 0023] FIG. 3 schematically illustrates a flowchart of copying data on the abnormal

memory according to the exemplary implementation mode of the disclosure.

[ 0024] FIG. 4 schematically shows a flowchart of operations of method for hot

swapping a memory according to an exemplary implementation mode of the disclosure.

[ 0025] FIG. 5 schematically shows a block diagram of a device for hot swapping a

memory according to an exemplary implementation mode of the disclosure.

[ 0026] FIG. 6 schematically shows a schematic structural diagram I of a memory

according to an exemplary implementation mode of the disclosure.

[ 0027] FIG. 7 schematically shows a schematic structural diagram II of a memory

according to an exemplary implementation mode of the disclosure.



[ 0028] FIG. 8 schematically shows a schematic structural diagram III of a memory

according to an exemplary implementation mode of the disclosure.

[ 0029] FIG. 9 schematically shows a schematic structural diagram of a mainboard for
inserting the abovementioned memory according to an exemplary implementation mode

of the disclosure.

DETAILED DESCRIPTION

[ 0030] Exemplary implementation modes will now be described more
comprehensively with reference to the accompanying drawings. However, the exemplary
implementation modes can be implemented in a variety of forms and should not be
construed as being limited to the examples set forth herein. Instead, these implementation
modes are provided, so that the disclosure will be more comprehensive and complete,
and the concepts of the exemplary implementation modes are fully conveyed to those
skilled in the art. The described features, structures, or characteristics may be combined
in one or more implementation modes in any suitable mode. In the following description,
numerous specific details are provided for fully understanding the implementation modes
of the present disclosure. However, those skilled in art will appreciate that the technical
solution of the disclosure may be practiced while omitting one or more of the specific
details, or other methods, components, apparatuses, steps, etc. may be employed. In other
cases, the well-known technical solutions are not shown or described in detail, so as to

avoid obscuring various aspects of the disclosure.

[ 0031] In addition, the accompanying drawings are merely schematic illustrations of
the disclosure and are not necessarily drawn to scale. The same reference numerals in the
drawings denote the same or similar parts, so repeated description thereof will be
omitted. Some block diagrams shown in the drawings are functional entities and do not
necessarily to correspond to physically or logically separate entities. These functional
entities may be implemented in form of software, or these functional entities may be
implemented in one or more hardware modules or integrated circuits, or these functional

entities are implemented in different networks and/or processor apparatuses and/or



micro-controller apparatuses.

[ 0032] The flowcharts shown in the drawings are merely exemplary descriptions and
do not necessarily include all of the operations. For example, some of the operations may
be divided and some of the steps may be combined or partially combined, so that the
order of actual execution may vary depending on actual situations. In addition, all the
following terms "first", "second" and "third" are for the purpose of distinction only and

should not be used as a limitation of the disclosure.

[ 0033] DDRA4 is the abbreviation of the fourth generation DDR SDRAM, DDRS is the
abbreviation of the fifth generation DDR SDRAM, DDR SDRAM is the abbreviation of
Double Data Rate SDRAM in English, and SDRAM is the abbreviation of Synchronous
Dynamic Random Access Memory. The synchronization object is a system clock
frequency. Therefore, in combination, DDR4 is the fourth generation double rate
synchronous dynamic random access memory, and DDRS is the fifth generation double
rate synchronous dynamic random access memory. From DDR4 to DDRS, a power
supply unit of a DIMM memory has been moved from a mainboard to the DIMM
memory. The power supply on each DIMM memory is independent. Therefore, each

DIMM memory may be powered on and powered off independently.

[ 0034] On this basis, the embodiments of the disclosure provide a method for hot
swapping a memory, which is applied to a memory that can supply power to a memory
module, such as DDRS, independently, thus can replace an abnormal memory without
shutting down a system, so as to realize a hot-swap mode of the memory. Referring to

FIG. 1, the method for hot swapping a memory may include the following operations.

[ 0035] At S110, in response to a triggering operation of a replacement key of an
abnormal memory, data on the abnormal memory is copied to an idle memory when a

system is powered on.

[ 0036] At S120, the abnormal memory is powered off and replaced with a new

memory after the data is copied.

[ 0037] At S130, in response to a triggering operation of a power on key of the new

memory, the new memory is powered on.



[ 0038] According to the method for hot swapping a memory provided by exemplary
implementation mode of the disclosure, the data on the abnormal memory may be copied
to an idle memory first in response to the triggering operation of the replacement key of
the abnormal memory when the system is in a working state, and only the abnormal
memory is powered off after the data is copied; then, the abnormal memory may be
replaced with a new memory; and the new memory may be powered on in response to
the triggering operation of the power on key of the new memory. The whole process
described above may realize an abnormal memory replacement process when the system

is in the working state, that is, a method for hot swapping a memory.

[ 0039] The abovementioned method for hot swapping the memory is specifically

described below in combination with a specific operation process.

[ 0040] At S110, the data on the abnormal memory is copied to the idle memory in
response to the triggering operation of the replacement key of the abnormal memory

when the system is powered on.

[ 0041] In an exemplary implementation mode of the disclosure, the system may
include a computer system or a server system, which is a machine system that receives
and stores information according to human requirements, automatically performs data

processing and calculation, and outputs result information.

[ 0042] The system usually needs to store data. Therefore, the system also includes a
memory. During working, data may be read from the memory or may be stored in the

memory.

[ 0043] In an exemplary implementation mode of the disclosure, the system in a
powered on state may be that the system is in a startup state, or the system is in a
working state, for example, a state that the system is performing a data access operation
and the like. Here, the system in the powered on state may be understood that the system
is not in a shutdown state, and the system does not need to be shut down during the

whole swapping process of the memory.

[ 0044] In actual applications, the abnormal memory may be a memory with a data

reading error, that is, abnormal data are found in the abnormal memory. A physical



address of the abnormal memory is determined according to the logical address of

abnormal data after the abnormal data is found.

[ 0045] Reference is made to FIG. 2, which illustrates a flowchart of determining an
abnormal memory from abnormal data. As shown in FIG. 2, when a memory controller
(MC) finds that there is abnormal data in memory data, the MC may acquire the logical
address of the abnormal data from a logical address mapping area, and the MC then
coverts the logical address of the abnormal data into a physical address of the abnormal
memory according to a conversion relationship between the logical address and the
physical address, so that a corresponding DIMM memory may be found according to the
physical address. In FIG. 2, a physical address mapping area in the MC corresponds to a
memory physical address in a memory mapping table. A specific abnormal memory may

be determined from the physical address in the physical address mapping area.

[ 0046] In an exemplary implementation mode of the disclosure, the replacement key
may be a physical key arranged on the abnormal memory or a virtual key added on a
baseboard management controller (BMC) interface. The replacement key is connected to
the CPU of the system through a hub, and thus informs the CPU or the MC through a
system management bus (Smbus) or an improved inter integrated circuit (I3C) signal,

that the corresponding memory needs to be powered off and replaced.

[ 0047] When a user wants to replace the abnormal memory and after the replacement
key is pressed, according to the method for hot swapping the memory provided by the
embodiments of the disclosure, first, the data in the abnormal memory may be copied to
an idle memory in response to a triggering operation of the replacement key, so as to save
the data in the abnormal memory. The triggering operation of the replacement key may
be a single-click operation, a double-click operation, a long press operation, or other
triggering operations. There are no special limits made to specific forms of the triggering

operations in the exemplary implementation mode of the disclosure.

[ 0048] In an exemplary implementation mode of the disclosure, reference is made to
FIG. 3 which illustrates a flowchart of copying data of the abnormal memory. During
copying the data of the abnormal memory, firstly, a writing operation on the abnormal

memory needs to be stopped first, and new data is not written into the abnormal memory



any longer, so as to prevent data loss. Secondly, the data in the abnormal memory may be
read through a reading operation, and the read data may be stored in a cache that can
temporarily store the data. Finally, the data in the cache may be written into an idle
memory other than the abnormal memory. The idle memory here may be a normal

memory that stores some data or a normal memory that does not store any data.

[ 0049] It is to be noted that the abovementioned data copying process of the abnormal

memory may be executed by an MC.

[ 0050] At S120, the abnormal memory is powered off after the data is copied, and the

abnormal memory is replaced with a new memory.

[ 0051] In an exemplary implementation mode of the disclosure, after the data in the
abnormal memory is copied to the idle memory, the abnormal memory is powered off. A
specific powering off operation may be that the abnormal memory is powered off by
pulling down a power management IC enable signal corresponding to the abnormal
memory after the CPU or the MC receives the Smbus or the I3C signal. The power
management IC enable signal is an enable signal when the power management IC

(PMIC) works.

[ 0052] In actual applications, whether the abnormal memory has been powered off
may also be indicated by an indicating lamp. For example, the replacement key is set as a
key with a double-color indicating lamp. After the replacement key is pressed down, the
color of the indicating lamp changes, which indicates that abnormal memory has been

powered off.

[ 0053] After the abnormal memory is powered off, the abnormal memory may be

replaced with a new memory. This process may be operated manually.

[ 0054] In an exemplary implementation mode of the disclosure, after the abnormal
memory is powered off, the record of the abnormal memory further needs to be removed
from the memory mapping table of the system, so that the system does not record the
abnormal memory any longer. The memory mapping table is a record table that stores the
physical addresses of memories. The abnormal memory record usually needs to be

removed from the memory mapping table, so that the system can acquire the physical



address of a normal memory from the memory mapping table.

[ 0055] At S130, the new memory is powered on in response to the triggering

operation of the power on key of the new memory.

[ 0056] In an exemplary embodiment of the disclosure, a newly inserted memory needs
a triggering operation after the abnormal memory is replaced with the new memory. The
triggering operation may be a single-click operation, a double-click operation, a long
press operation, or other triggering operations. There are no special limits made to

specific forms of the triggering operation in the exemplary embodiment of the disclosure.

[ 0057] In response to the triggering operation of the power on key of the new memory,
the power on key may inform the CPU or the MC to perform power-on initialization of

the new memory.

[ 0058] In an exemplary implementation mode of the disclosure, the power on key may
be a physical key arranged on the new memory or a virtual key added on the BMC
interface. The power on key is connected to the CPU or the MC of the system through a
hub, and informs the CPU or the MC by a Smbus or an I3C signal that the corresponding

memory needs to power on.

[ 0059] A specific powering on operation may be that the new memory is powered on
by pulling up a power management IC enable signal corresponding to the new memory
after the CPU or the MC receives the Smbus or the 13C signal. The power management

IC enable signal is an enable signal when a Power Management IC (PMIC) works.

[ 0060] In actual applications, whether a new memory has been powered on may also
be indicated by an indicating lamp. For example, the power on key is set as a key with a
double-color indicating lamp. After the power on key is pressed down, the color of the

indicating lamp changes, so as to indicate that the new memory has been powered off.

[ 0061] In actual applications, after the new memory is powered on, the system also
needs to initialize and adjust the new memory to have an optimal state. After that, the
system may record the new memory to the memory mapping table of the system for

normal use of the system. The initialization and adjustment of the new memory belong to
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conventional technical means, which will not be elaborated herein.

[ 0062] According to the method for hot swapping the memory provided by an
exemplary implementation mode of the disclosure, an abnormal memory may be
powered off and replaced with a new memory after the data on the abnormal memory is
copied to an idle memory in response to a triggering operation of a replacement key of
the abnormal memory when the system is in a powered on state. That is, it is unnecessary
to shut down the system in the replacement process of the abnormal memory, and there is
no time spent for shutting down the system in the replacement process, so that the time
consumption for replacing the abnormal memory can be reduced. It is convenience for a
user with implementation of the hot swap mode for an abnormal memory when the

system is powered on or in a working state.

[ 0063] FIG. 4 illustrates a flowchart of operations of the method for hot swapping the
memory provided by an exemplary implementation mode of the disclosure. As shown in
FIG. 4, first, S401 is entered. When a system is powered on, a replacement key of an
abnormal memory is triggered. S402, data on the abnormal memory is copied to an idle
memory in response to the triggering operation of the replacement key of the abnormal
memory, referred to as data copying for short. S403, a power management IC enable
signal is pulled down to power off the abnormal memory after the data is copied. S404,
the abnormal memory is replaced with a new memory after the abnormal memory is
powered off. S405, a power on key of the new memory is triggered. S406, the new
memory is powered on and initialized in response to the triggering operation of the
power on key of the new memory. S407, after initialization, the new memory is added to

the memory mapping table of the system, so that the new memory can work normally.

[ 0064] In addition, the exemplary implementation mode of the disclosure further
provides a device for hot swapping a memory. Referring to FIG. 5, the hot swapping
device 500 of a memory includes: a data copying module 510, a power off module 520, a
power on module 530, a removal module 540, an addition module 550, and an address

determination module 560.

[ 0065] The data copying module 510 may be configured to, in response to a triggering

operation of a replacement key of the abnormal memory, copy data on an abnormal
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memory to an idle memory, when a system is powered on.

[ 0066] The power off module 520 may be configured to power off the abnormal

memory and replace the abnormal memory with a new memory after the data is copied.

[ 0067] The power on module 530 may be configured to, in response to a triggering

operation of a power on key of the new memory, power on the new memory.

[ 0068] In an exemplary implementation mode of the disclosure, the power off module
520 may be configured to pull down a power management IC enable signal

corresponding to the abnormal memory to power off the abnormal memory.

[ 0069] In an exemplary implementation mode of the disclosure, the removal module
540 may be configured to remove the abnormal memory from a memory mapping table

of the system.

[ 0070] In an exemplary implementation mode of the disclosure, the addition module
550 may be configured to add the new memory to the memory mapping table of the

system.

[ 0071] In an exemplary implementation mode of the disclosure, the address
determination module 560 may be configured to determine a physical address of the

abnormal memory according to a logical address of abnormal data.

[ 0072] In an exemplary implementation mode of the disclosure, the data copying
module 510 may be configured to stop a writing operation on the abnormal memory,
store the data in the abnormal memory in a cache through a reading operation, and write

the data in the cache into the idle memory.

[ 0073] In an exemplary implementation mode of the disclosure, the power on module
530 may be configured to pull up a power management IC enable signal corresponding to

the new memory to power on the new memory.

[ 0074] Specific details of various modules in the abovementioned hot swapping
device of a memory have been described in detail in the corresponding method for hot

swapping a memory, which will not be elaborated herein.
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[ 0075] Further, in order to implement the abovementioned method for hot swapping
the memory, an exemplary implementation mode of the disclosure further provides a
memory capable of applying the method for hot swapping a memory. Referring to FIG. 6,
the memory includes: a memory body 610, a replacement key 620 and a power on key

630 arranged on the memory body 610.

[ 0076] The replacement key 620 and the power on key 630 are separately connected
to a hub HUB640 through an input/output interface 10. The hub 640 may be configured
to send a system management bus signal to a CPU when level conversion occurs at the
input/output interface 10. That is to say, the hub 640 needs to be connected with the
CPU. The CPU may be an element independent from the memory in the system.

[ 0077] The memory needs to be connected to the CPU through the hub 640, so as to
power on or power off the memory through the CPU. That is, the CPU can power on or

power off the memory after receiving the system management bus signal.

[ 0078] In actual applications, the input/output interface IO connected to the
replacement key 620 and the power on key 630 may be different pins of the same IO IC.
One pin is connected to the replacement key 620 and the other pin is connected to the

power on key 630.

[ 0079] In an exemplary implementation mode of the disclosure, the system
management bus signal may include the Smbus or I13C signal described in the foregoing

embodiments.

[ 0080] In an exemplary implementation mode of the disclosure, the level conversion
of the input/output interface IO may be that the level at the input/output interface 10 is
converted from a high level to a low level when the replacement key 620 is triggered; or
the level at the input/output interface 10 is converted from a low level to a high level

when the replacement key 620 is triggered.

[ 0081] In addition, the level conversion of the input/output interface 10 may also be
that the level at the input/output interface 1O is converted from a high level to a low level
when the power on key 630 is triggered; or the level at the input/output interface 1O is

converted from a low level to a high level when the power on key 630 is triggered.
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[ 0082] In order to realize the level conversion at the input/output interface 10O,
referring to FIG. 7, the memory may further include a first power supply 710 and a first
resistor 720. The input/output interface 1O is grounded through the replacement key 620,
and the first power supply 710 is arranged on a connecting line between the input/output
interface 10 and the replacement key 620 to provide a high level for the input/output
interface 10. The first resistor 720 is also arranged on the connecting line of the first
power supply 710, and the first resistor 720 can achieve an effect of stabilizing the
voltage. The resistance of the first resistor 720 may be set according to actual situations.
There are no special limits made thereto in the exemplary implementation mode of the

disclosure.

[ 0083] In an exemplary implementation mode of the disclosure, after the replacement
key 620 is pressed down, the input/output interface IO is communicated with a ground
terminal, so that the level at the input/output interface IO will be converted from a high
level to a low level. As shown in FIG. 7, the input/output interface IO here may be a first

pin 1 of an IO chip.

[ 0084] In actual applications, the replacement key 620 may be a switch, and the
input/output interface 10 and the ground terminal may be conducted when the

replacement key 620 is pressed down.

[ 0085] In an exemplary implementation mode of the disclosure, continuing to refer to
FIG. 7, the memory may further include a second power supply 730 and a second resistor
740. The input/output interface 10 is grounded through the power on key 630, and the
second power supply 730 is arranged on a connecting line between the input/output
interface 10 and the power on key 630 to provide a high level for the input/output
interface 10. The second resistor 740 is also arranged on the connecting line of the
second power supply 730, and the second resistor 740 can achieve an effect of stabilizing
the voltage. The resistance of the second resistor 740 may be set according to actual
situations. There are no special limits made thereto in the exemplary implementation

mode of the disclosure.

[ 0086] In an exemplary implementation mode of the disclosure, after the power on

key 630 is pressed down, the input/output interface 10 is communicated with a ground
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terminal, so that the level at the input/output interface 10 will be converted from a high
level to a low level. As shown in FIG. 7, the input/output interface IO here may be a

second pin 2 of an IO chip.

[ 0087] In actual applications, the power on key 630 may be a switch, and the
input/output interface 10 and the ground terminal may be conducted when the power on

key 630 is pressed down.

[ 0088] An exemplary implementation mode of the disclosure further provides an
alternative method for realizing level conversion at an input/output interface IO.
Referring to FIG. 8, the memory may further include a third power supply 810. In the
memory, the input/output interface 1O is directly grounded to provide a low level for the
input/output interface 10. In addition, the replacement key 620 is arranged between the
third power supply 810 and the input/output interface I0. When the replacement key 620
is pressed down or triggered, the third power supply 810 will be conducted with the
input/output interface 10, so that the level at the input/output interface 10 is converted
from a low level to a high level. As shown in FIG. 8, the input/output interface 1O here

may be a first pin 1 of an 1O chip.

[ 0089] In practical application, a resistor may or may not be arranged beside the third
power supply 810. There are no special limits made thereto in the exemplary
implementation mode of the disclosure. The resistance of the resistor may also be set

according to actual situations. There are no limits made thereto herein.

[ 0090] In an exemplary implementation mode of the disclosure, the replacement key
620 may be a switch, and the third power supply 810 and the input/output interface 10

may be conducted when the replacement key 620 is pressed down.

[ 0091] In an exemplary implementation mode of the disclosure, continuing to refer to
FIG. 8, the memory may further include a fourth power supply 820. In the memory, since
the input/output interface 10 is directly grounded, the level at the input/output interface
10 is a low level at first. In addition, the power on key 630 is arranged between the fourth
power supply 820 and the input/output interface 10. When the power on key 630 in
pressed down or triggered, the fourth power supply 820 will be conducted with the
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input/output interface 10, so that the level at the input/output interface 1O is converted
from a low level to a high level. As shown in FIG. §, the input/output interface 1O here

may be a second pin 2 of an IO chip.

[ 0092] In an exemplary implementation mode of the disclosure, the abovementioned
power on key 630 may be a switch, and the fourth power supply 820 and the input/output

interface 10 may be conducted when the power on key 630 is pressed down.

[ 0093] In an exemplary implementation mode of the disclosure, in order to power on
or off the memory through the CPU, as shown in FIG. 6, the CPU also needs to be
connected to the power management IC PMIC650 of the memory. The CPU can control
the memory to be powered off by pulling down the power management IC enable signal;
and the CPU can control the memory to be powered on by pulling up the power

management IC enable signal.

[ 0094] In an exemplary implementation mode of the disclosure, as shown in FIG. 7
and FIG. 8, the input/output interface 10 is connected to a connecting finger of the
memory through a hub. The hub is connected to the CPU by the connecting finger

through the wiring on the mainboard, so as to realize the transmission of signals.

[ 0095] The memory provided by the embodiments of the disclosure may be switched
between the power supply and the ground terminal by connecting the input/output
interface with the power supply or the ground terminal, thereby realizing the level
conversion at the input/output interface. When the level conversion occurs at the
input/output interface, the hub can send the system management bus signal to the CPU,
and the CPU can power on or power off the memory, so as to realize the power off
replacement of the abnormal memory and the power on of the newly replaced memory.
That is, the memory can be used in the hot swapping process of the memory described in

the abovementioned embodiments.

[ 0096] Referring to FIG. 9, a mainboard for inserting the abovementioned memory is
provided. On the mainboard as shown in FIG. 9, the power supply PMIC of each
memory has been disposed on the memory other than the mainboard. Such as DDRS

DIMM, each DIMM has an independent PMIC, so that each DIMM can be powered on
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and off independently.

[ 0097] In addition, a sub memory controller (SMC) of each channel of the CPU is also
independent, and one SMC controls one DIMM. For example, as shown in FIG. 9, SMCO
on the CPU controls DIMMO, and SMC1 controls DIMM1. When DIMMO is replaced, it
only needs to be controlled by SMCO. When DIMMI is replaced, it only needs to be
controlled by SMC1.

[ 0098] Therefore, when one of the memories is abnormal and needs to be replaced,
only this memory needs to be powered off, which will not affect the normal use of other
memories, and the CPU can work normally. Similarly, the newly replaced memory can
also be powered on directly without affecting other memories and CPU, thus providing a

basis for hot swapping memories.

[ 0099] The abovementioned embodiments may be completely or partially
implemented through software, hardware, firmware, or any combination thereof. When
software is used to implement the embodiments, the embodiments may be implemented
completely or partially in a form of a computer program product. The computer program
product includes one or more computer commands. When the computer program
commands are loaded and executed on a computer, the processes or functions according
to the embodiments of the disclosure are generated completely or partially. The computer
may be a universal computer, a dedicated computer, a computer network, or other
programmable apparatuses. The computer commands may be stored in a computer
readable storage medium, or may be transmitted from one computer readable storage
medium to another. The computer readable storage medium may be any available
medium accessible to a computer, or a data storage device, such as a server or a data
center, integrating one or more available media. The available medium may be a
magnetic medium (such as floppy disk, hard disk, and magnetic tape), an optical medium
(such as a DVD), or a semiconductor medium (such as a solid state disk (SSD)). In the
embodiments of the disclosure, the computer may include the apparatuses described

above.

[ 00100] Although the disclosure is described with reference to various embodiments

here, in a process of implementing the disclosure that claims protection, those skilled in
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the art may understand and implement other variations of the disclosed embodiments by
viewing the accompanying drawings, disclosed content, and the accompanying claims. In
claims, "comprising" does not exclude another component or another step, and "a" or
"one" does not exclude the case of plurality. A single processor or other units may
implement several functions enumerated in the claims. Some measures are described in

dependent claims that are different from each other, but this does not mean that these

measures cannot be combined to produce a better effect.

[ 00101] Although the disclosure is described with reference to specific features and the
embodiments thereof, apparently, various modifications and combinations may be made
to them without departing from the spirit and scope of the disclosure. Correspondingly,
the specification and accompanying drawings are merely exemplary descriptions of the
disclosure defined by the accompanying claims, and are considered as any or all
modifications, variations, combinations or equivalents that cover the scope of the
disclosure. Apparently, those skilled in the art can make various modifications and
variations to the disclosure without departing from the spirit and scope of the disclosure.
The disclosure is also intended to cover these modifications and variations provided that
they fall within the scope of protection defined by the claims and their equivalent

technologies of the disclosure.
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CLAIMS

1. A memory, comprising a memory body, and a replacement key and a power on key

arranged on the memory body, wherein

the replacement key and the power on key are separately connected to a hub through
an input/output interface; and the hub is configured to send a system management bus signal
to a central processing unit (CPU) when level conversion occurs at the input/output interface;

and

the CPU is configured to power on or power off the memory after receiving the system

management bus signal.

2. The memory of claim 1, further comprising a first power supply and a first resistor,

wherein

the input/output interface is grounded through the replacement key; the first power
supply is arranged on a connecting line between the input/output interface and the

replacement key; and the first resistor is arranged on a connecting line of the first power

supply.

3. The memory of claim 1, further comprising a second power supply and a second resistor,

wherein

the input/output interface is grounded through the power on key; the second power
supply is arranged on the connecting line between the input/output interface and the power on

key; and the second resistor is arranged on a connecting line of the second power supply.
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4. The memory of claim 1, further comprising a third power supply, wherein

the input/output interface is grounded; and the replacement key is arranged between

the third power supply and the input/output interface.

5. The memory of claim 1, further comprising a fourth power supply, wherein

the input/output interface is grounded; and the power on key is arranged between the

fourth power supply and the input/output interface.

6. The memory of any one of claims 1 to 5, wherein both the power on key and the

replacement key are switches.

7. The memory of claim 1, wherein the CPU is connected to the power management IC of the
memory; the CPU controls the memory to be powered off by pulling down the power

management IC enable signal; and

the CPU controls the memory to be powered on by pulling up the power management
IC enable signal.
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