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205 mand handling are described. For instance, a memory device may receive, from a host
device, a first command and a second command. The memory device may determine
whether a first memory operation associated with the first command and a second
memotry operation associated with the second command are to be performed in an or-
der relative to each other based on a first time when the first command is received
relative to a second time when the second command is received. The memory device
may select whether to perform a first memory access procedure or a second memory
access procedure based on whether the first memory operation and the second mem-
ory operation are a same type of memory operation and on whether the first memory
operation and the second memory operation are to be performed in the order relative
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IMPROVED IMPLICIT ORDERED COMMAND HANDLING
FIELD OF TECHNGLOGY

(THE The following relates generally to one or more svstems for memory and more

specifically to improved implicit ordered command handling.

BACKGROUND

6002} Memory devices are widely used to store information m various electromce devices
such as computers, wireless communication devices, cameras, digital displays. and the like.
Information is stored by programing memory cells within a mermory device to various states.
For example, binary memory cells may be programmed to one of two supported states, often
corresponding to a logic 1 or alogic 0. In some examples, a single memory cell may support
more than two possible states, any one of which may be stored by the memory cell. To access
information stored by a memory device, a component may read, or sense, the state of one or
more memory cells within the memory device. To store information, a component may write,

of program, ong or more memory cells within the memory device to corresponding states.

[6003] Various types of memory devices exist, including magnetic hard disks, random
access memory (RAM), read-only memory (ROM)}, dynamic RAM (BRAM), synchronous
dynamic RAM (SDRAM), ferroclectric RAM (FeRAM), magnetic RAM (MRAM), resistive
RAM (RRAM), flash mmemory, phase change memory (PCM), 3-dimensional cross-point
memory {30 cross point), not-or (NOR) and not-and (NAND) memory devices, and others.
Memory devices may be volatile or non-volatile. Volatile memory cells (e.g., BRAM cells)
may lose their programmed states over time unless they are periodically refreshed by an
external power source. Non-volatile memory cells (c.g., NAND memory cclis) may maintain
their programmed states for extended periods of time even in the absence of an external

POWET SOUTLE.
BRIEF DESCRIPTION OF THE DRAWINGS

6004} FIG. 1 illustrates an example of a system that supports improved implicit ordered

command handling in accordance with examples as disclosed herein.

[H005] FIG. 2 illustrates an example of a decision flow that supports improved implicit

ordered command handling in accordance with examples as disclosed heren.
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| 6006] FiGs. 3A and 3B ilustrate examples of timing diagrams that support improved

mmplicit ordered comumand handling in accordance with exaraples as disclosed herein.

[6007] FiIGs. 4A and 4B illustrate examples of timing diagrams that support improved

tmplicit ordered command bandling in accordance with cxamples as disclosed berein.

|3008] FIG. 5 shows a block diagram of a memory device that supports improved mnmplicit

ordered command handling in accordance with examples as disclosed herein.

[6009] FIG. 6 shows a flowchart tHustrating a method or methods that support improved

tmplicit ordered command handling in accordance with cxamples as disclosed herein.
DETAILED DESCRIPTION

[6614 A memory device may receive a command from a host device. The memory
device may identify an aspect {¢.g., an attribute) of the command to determine whether an
order in which the command relative to other commands is performed may be independent of
the other commands received at the memory device {¢.g., a simple command}) or whether the
order is dependent on the other commands (¢ g.,, an ordered command). In some examples
where the attribute of the command indicates that the command is a simple command (e.g.,
may be independent of the other commands), the memory device may still determine that
there 1s an implictt ordering between the command and one or more other received
commands. For instance, commands may be executed in the order that they are received,
even if multiple outstanding commands to be exccuted are simple commands. In such
examples, the memory device may perform each command in order with no overlap between

them.

[6611] There may be some exampies, however, where a memory device may execuie one
or more steps associated with the simple command at a related time {e.g., during at least
partially overlapping times, at a same time, in tandem with) one or more steps associated with
the one or more other received commands. By executing the one or more steps associated
with the simple command the related time (¢ g., during at least partially overlapping times, at
a samge time, in tandem with}as the one or more steps associated with the one or more other
reccived commands, the memory device may reduce a total duration associated with
performing the simple command and the one or more other received commands. The present
disclosure may relate to one or more criteria that a memory device may use to determine

whether one or more steps associated with executing a simple command may overlap, at least
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partially, 1n time with one or more steps associated with the one or more other received

conunands.

[6612] Features of the disclosure are imtially described 1n the context of systems as
described with reference to FIG. 1. Features of the disclosure are described in the context of a
decision flow and timing diagrams as descrnibed with reference to FlGs. 2-4B. These and
other features of the disclosure are further illustrated by and described with reference to an
apparatus diagram and flowcharts that relate to improved implicit ordered command handling

as described with reference 1o FIGs. 5-6.

16013} Fi¢. 1 iHustrates an example of a system 100 that supports improved implicit
ordered command handling in accordance with examples as disclosed herein. The svstem 100

includes a host system 105 coupled with a memorv system 110.

6614} A memory system 110 may be or include any device or collection of devices,
where the device or collection of devices includes at feast one memory array. For example, a
memory system 110 may be or mchude a Universal Flash Storage (UFS) device, an embedde
Multi-Media Controller (eMM) device, a flash device, a universal serial bus (USB} flash
device, a secure digital (SD) card, a solid-state drive (858D}, a hard disk drive (HDD), a dual
in-ling memory module {(BIMM), a small outling BIMM (SO-DIMM), or a non-volatile
DIMM (NVEIMM), among other possibilitics.

[6615] The system 100 may be included in a computing device such as a deskiop
computer, a laptop computer, a network server, a mobile device, a vehicle (e.g., atrplane,
drone, train, automobile, or other conveyance), an Internet of Things (IoT) enabled device, an
embedded computer {¢.3., one mcluded 1 a vehicle, industrial equipment, or a networked
commercial device}, or any other computing device that includes memory and a processing

device.

[6616] The system 100 may mclude a host system 105, which may be coupled with the
memory system 110, In some examples, this coupling may include an interface with a host
system controller 106, which may be an example of a control component configured to cause
the host systen 105 to perform various operations in accordance with examples as described
herein. The host system 105 may inclode one or more devices, and in some cases may tnclude
a processor chipset and a software stack executed by the processor chipset. For example, the
host system 105 may include an application configured for communicating with the memory

system 110 or a device therein. The processor chipset may include one or more cores, one or
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more caches {e.g., memory local to or included o the host system 105), a memory controller
{c.g.. NVDIMM controller), and a storage protocol controller {¢.g., peripheral component
interconnect express (PCle) controlier, serial advanced technology attachment
{(SATA)ontroller). The host system 105 may use the memory system 110, for example, to
write data 1o the memory system 110 and read data from the memory system 110, Although

one memory system 110 is shown m FIG. 1, the host system 1035 may be coupled with any

quantity of memory systems 110.

16617} The host system 105 may be coupled with the memory system 110 via at least one
physical host interface. The host systern 105 and the memory system 110 may in some cases
be configured to communicate via a physical host interface using an associated protocol (e.g.,
to exchange or otherwise communicate condrol, address, data, and other signals between the
memory system 110 and the host system 103). Examples of a physical host interface may
include, but are not imited to, a SATA mterface, a UFS mterface, an e MMC interface, a
PCle interface, a USB interface, a Fiber Channel nterface, a Small Computer System
Iterface (SCSE), a Senal Attached SCSI(SAS), a Double Data Rate (DDR) interface, a
DIMM interface {¢.g., DIMM socket interface that supports BDR}, an Upen NAND Flash
Interface (ONFI), and a Low Power Double Data Rate (LPDDR) interface. In some
examples, one or more such interfaces may be included in or otherwise supported between a
host system controller 106 of the host system 105 and a memory system controller 113 of the
memory system 110, In some examples, the host systemn 105 may be coupled with the
memory sysiem 110 {e.g., the host system controller 106 may be coupled with the memory
system controller 115) via a respective phvsical host interface for each memory device 130
ncluded m the memory system 116, or via a respective physical host interface for each type

of memory device 130 included in the memory system 110

6018} The memory system 110 may include a memory system controller 115 and one or
more memory devices 130, A memory device 130 may include one or more memory arrays
of any type of memory cells {c.g., non-volatile memory cells, volatile memory cells, or any
combination thercof). Although two memory devices 130-a and 130-b are shown m the
example of FIG. 1, the memory system 110 may inclade any quantity of memory devices
130. Further, if the memory system 110 includes more than one memory device 130, different
memory devices 130 within the memory systemn 110 may chude the same or different types

of memory cells.
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|6019] The memory systern controller 115 may be coupled with and communicate with
the host system 103 {c.g., via the physical host interface} and may be an example of a control
component configured to cause the memory system 110 to perform various operations in
accordance with examples as described herein. The memory system controlier 115 may also
be coupled with and communicate with memory devices 130 to perform operations such as
reading data, writing data, crasing data, or refreshing data at a memory device 130—among
other such gperations—which may generically be referred to as access operations. In some
cases, the memory system controller 115 may receive commands from the host system 105
and communicate with one or more memory devices 130 to execute such commands {(e.g., at
memory arrayvs within the one or more memory devices 130). For example, the memory
system controller 115 may receive commands or operations from the host aystem 105 and
may convert the commands or operations into instructions or appropriate commands to
achieve the desired access of the memory devices 130, In some cases, the memory system
controller 115 may exchange data with the host system 105 and with one or more memory
devices 130 {c g., in response to or otherwise in association with commands from the host
system 103}, For example, the memory svstem controller 1135 may convert responses {(e.g.,
data packets or other signals) associated with the memory devices 130 into corresponding

signals for the host system 105,

6020} The memory system controller 115 may be contigured for other operations
associated with the memory devices 130. For example, the memory system controller 115
may execule or manage operations such as wear-leveling operations, garbage collection
operations, error control operations such as error-detecting operations or error-correcting
operations, encryption operations, caching operations, media management operations,
background refresh, health monttoning, and address translations between logical addresses
{c.g., logical block addresses (LBAs)) associated with commands from the host system 103
and physical addresses (¢.g., physical block addresses) associated with memory cells within

the memory deviees 130.

6621} The memory system controller 113 may mclude hardware such as one or more
mtegrated circuits or diseretec components, a buffer memory, or a combination thereof. The
hardware may inchude circuitry with dedicated {¢.g., hard-coded) logic to perform the
operations ascribed herein to the memory system controlicr 115 The memory system

controtier 115 may be or include a microcontroller, special purpose logic circuitry (e.g., a
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field programmable gate array (FPGA}, an application specific integrated circuit (ASIC) a

digital signal processor (D8P)), or any other suitable processor or processing Circuiiry,

16622} The memory system controller 115 may also mclade a local memory 120. In some
cases, the local memory 120 may mclude read-onlv memory (ROM} or other memory that
may store operating code {¢.g., exccutable instructions) executable by the memory system
controller 115 to perform fumctions ascribed herein to the memory system controller 115, In
some cases, the local memory 120 may additionally or alternatively include static random
access memory (SRAM) or other memory that may be used by the memory system controller
115 for mternal storage or calculations, for exampie, related to the functions ascribed herein
1o the memory system condrofler 115. Additionally or alternatively, the local memory 120
may serve as a cache for the memory system controller 115, For example, data may be stored
in the local memory 120 1f read from or written to a memory device 130, and the data mav be
available within the local memory 120 for subsequent retrieval for or manipulation {e.g.,
updating} by the host system 105 (¢ g.. with reduced latency relative to a memory device 130}

in accordance with a cache policy.

16623} Although the example of the memory systermn 110 in FIG. 1 has been ilhistrated as
including the memory system controlier 113, in some cases, a memory systern 110 may not
nclude a memory svstem controller 115, For example, the memory system 110 may
additicnally or alternatively rely upon an external controller {¢.g., tmplemented by the host
system 1035} or one or more local controllers 135, which may be intemal to memory devices
130, respectively, to perform the functions ascribed herein to the memory system controller
115 In general, one or more functions ascribed herein to the memory system controller 115
may in some cases instead be performed by the host system 1035, a local controlier 135, or
any combination thereof. In some cases, a memory device 130 that 1s managed at least in part
by a memory system controller 115 may be referred to as a managed memory device. An

example of @ managed memory device is a managed NAND (MNAND} device.

16624} A memory device 130 may include one or more armravs of non-volatile memory
cells. For example, a memory device 130 may include NAND {c.g., NAND flash) memory,
ROM, phase change memory (PCM), sclf-selecting memory, other chalcogenide-based
memories, ferroelectric random access memory (RAM) (FeRAM), magneto RAM (MRAM),
NOR {c.g., NOR flash) memory, Spin Transfer Torque (STT)-MRAM, conductive bridging
RAM ({CBRAM), resistive random access memory {RRAM), oxide based RRAM (OxRAM),
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clectrically erasable programmable ROM (EEPROM), or any combination thereof.
Additionally or alternatively, a memory device 130 may mclude one or more arrays of
volatile memory cells. For example, a memory device 130 may melude RAM memory cells,

such as dynamic RAM (DRAM) memory cclls and synchronous DRAM (§BRAM) memory

(v

cells.

[B025] In some examples, a memory device 130 may include (e.g., on a same die or
within a same package) a local controller 135, which may execute operations on ong or more
memory cells of the respective memory device 130, A local controlier 135 may operate in
conjunction with a memory system controller 113 or may perform one or more funchions

10 ascribed hercin to the memory system controller 115, For example, as illustrated m FIG. 1, a
memory device 130-a may include a local controlier 135-a and a memaory device 130-b may

mctude a local controller 135-b.

[6026] in some cases, a memory device 130 may be or include a NAND device (e g,
MNAND flash device). A memory device 130 mayv be or include a memory dic 160, For

15 example, in some cases, a memory device 130 may be a package that includes one or more
dies 160. A die 160 may, in some examples, be a picce of electronics-grade semiconductor
cut from a wafer (¢ .g., a silicon die cut from a silicon wafer). Fach die 160 may include one
or more planes 163, and cach plane 165 may include a respective sct of blocks 170, where
cach block 170 mayv include a respective set of pages 175, and each page 175 may include a

20 set of memory celis.

(8027} In some cases, a NAND memory device 130 may include memory celis
configured to cach store one bit of information, which may be referred to as single level cells
(SLCs). Additionally or alternatively, a NAND memory device 130 may include memory

cells configured to each store multiple bits of information, which may be referred to as mult-

N2
W

fevel cells (MLCs} if configured to each store two bits of information, as tri-level cells
(TLCs) if configured to cach store three bits of information, as quad-level celis (QLCs) if
contigured to cach store four bits of information, or more generically as multiple-level
memaory cells. Maltiple-level memory cells may provide greater density of storage relative to
SLC memory cells but may, 1n somce cases, involve narrower read or write margins or greater

30 complexitics for supporting circuitry.

6628} in some cases, planes 165 may refer to groups of blocks 170, and in some cases,

concurrent operations may take place within different planes 165, For example, concurrent
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operations may be performed on memory cells within different blocks 170 so long as the
different blocks 170 are in different plancs 163, In some cases, performing concurrent
operations in different planes 165 may be subject o one or more restrictions, such as identical
operations being performed on memory cells within different pages 175 that have the same
page address within their respective planes 165 {e.g., related to command decoding, page

address decoding circuitry, or other circuitry being shared across planes 163).

|6029] In some cases, a block 170 may include memory cells organized indo rows (pages
175) and columns {¢.g., strings, not shown). For example, memory cells in a same page 175
may share {e.g., be coupled with} a common word line, and memory cells in a same string
may share {¢.g., be coupled with) a common digit line {(which may altermatively be referred to

as a bit line).

18038} For some NAND architectures, memory cells may be read and programmed {e.g.,
wrtiten) at a first level of granularity {¢.g., at the page level of granularity) but may be erased
at a second level of granularnity {¢.g., at the block level of granularity). That s, a page 173
may be the smallest unit of memory {e.g., set of memory cells) that may be mdependently
programmed or read {e.g., programed or read concurrently as part of a single program or read
operation}, and a block 170 may be the smallest unit of memory {e.g., set of memorv cells)
that may be mdependently erased (e.g., erased concurrently as part of a single crase
operation). Further, in some cases, NAND memory cells may be erased before they can be re-
written with new data. Thus, for example. a used page 175 may in some cases not be updated

unti} the entire block 170 that includes the page 175 has been erased.

[6031] In some cases, 1o update some data within a block 170 while retaiming other data
withim the block 170, the memory device 130 may copy the data to be retained to a new block
170 and write the updated data to one or more remaining pages of the new block 170, The
memory device 130 {e.g., the local controller 135} or the memory system controller 115 may
mark or otherwise designate the data that remains in the old block 170 as invalid or obsolcte
and may update a logical-to-phvsical (L.2P) mapping table to associate the logical address
{c.g., LBA) for the data with the new, valid block 170 rather than the old, invalid block 170,
In some cases, such copying and remapping may be instead of erasing and rewriting the
entire old block 170 due to latency or wear considerations, for example. In some cases, one or

more copies of an L2P mapping table may be stored within the memory cells of the memory
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device 130 {¢.g., within ong or more blocks 170 or planes 1653} for use (¢.g.. reference and

updating) by the local controller 135 or memorv system controller 115

[80632] In some cases, L2P mapping tables may be maimntained and data may be marked as
valid or invalid at the page level of granularity, and a page 175 may contain vahd data,
wnvalid data, or no data. Invalid data mav be data that 1s outdated due to a more recent or
updated version of the data being stored in a different page 175 of the memory deviee 130
Invalid data may have been previcusly programmed to the invalid page 175 but may no
longer be associated with a valid logical address, such as a logical address referenced by the
host system 105. Valid data may be the most recent version of such data being stored on the
memory device 130, A page 175 that inchudes no data may be a page 175 that has never been

written to or that has been erased.

8333} In some cases, a memory svstem controller 115 or a local controller 135 may
perform operations {e.g.. as part of one or more media management algorithms} for a memory
device 130, such as wear leveling, background refresh, garbage collection, scrub, block scans,
health monttoning, or others, or any combination thereof. For example, within a memory
device 130, a block 170 may have some pages 175 containing valid data and some pages 175
containing wvalid data. To avoid waiting for each of the pages 175 in the block 170 to have
invalid data 1n order to erase and reuse the block 170, an algonithm referred to as “garbage
collection” may be mvoked to allow the block 170 to be erased and released as a fice block
for subsequent write operations. Garbage collection may refer to a set of media management
operations that include, for example, selecting a block 170 that contains valid and invalid
data, selecting pages 175 in the block that contain valid data, copying the vahid data from the
selected pages 175 to new locations {¢.g., fice pages 175 in another block 170), marking the
data in the previously sclected pages 175 as mvalid, and erasing the sclected block 170 Asa
result, the quantity of blocks 170 that have been erased may be increased such that more
blocks 170 are available o store subsequent data (e.g., data subsequently received from the

host system 105).

[6634] The system 100 may mclude any quantity of non-transitory computer readable
media that support tmproved implicit ordered command handling. For example, the host
gystem 103, the memory system controller 1135, or a memory device 130 may include or
otherwise may aceess one of more non-fransitory computer readable media storing
mnstructions {e.g., firmware} for performing the functions ascribed herein to the host system

103, memory system controller 115, or memory device 130. For example, such instructions,
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if executed by the host system 105 {e.g., by the host system controller 106}, by the memory
system controller 1135, or by a memory device 130 (e g, by alocal controller 135}, may cause
the host system 105, memory systern controller 113, or memory device 130 to perform one or

more assoctated functions as described herein.

(]

[B035] In some cases, a memory svstem 110 may utilize a memory system controller 115
to provide a managed memory system that may include, for example, one or more memory
arravs and related circuitry combined with a local (e g, on-die or in-package) controler (2.g.,
local controlier 135). An exampie of a managed mermory system 1s a managed NAND

{(MNAND) system.

10 [D036] In some exarmples, a memory system 110 may receive a command from a host
systern 105, The memory system 110 may identifv an aspect, such as an attnibute, of the
command to determing whether an order in which the command 1s performed may be
independent of other commands received at the memory system 110 {e.g., a simple
command) or whether the order 1s dependent on other commands (e.g., an ordered

15 command). In some examples where the aspect (e.g., attribute) of the command indicates that
the command is a simaple command, the memory system 110 may still determine that there is
an waplicit ordering between the command and one or more other recetved commands. For
instance, commands may be executed in the order that they are received, even if multiple
cutstanding commands to be executed are simaple commands. In such examples, the memory

20 system 110 may perform each command in order with no overlap between then.

18637} However, there may be some examples where a memory system 110 may execute
one or more steps associated with the simple command at the same time as {¢.g., {c.g., during
at Jeast partially overlapping times, at a same time, n tandem with)) one or more steps
associated with the one or more other received commands. By executing the one or more

25 steps associated with the simple command at the same time as the one or more steps
associated with the one or more other received commands, the memory system 110 may
reduce a total duration associated with performing the simple command and the one or more
other received commands. The present disclosure may relate to one or morg criteriathat a
memary may use to determine whether one or more steps associated with executing a simple

30 command may at least partially overlap in time with one or more steps associated with the

one or more received commands.
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|6038] FI$, 2 illustrates an example of a decision flow 200 that supports improved
mmplicit ordered comumand handling in accordance with exaraples as disclosed herein.
Although the present example is described in the context of 2 memory system, m some
examples the methods may be performed by one or more subcomponents of the memory
system, for examples, a task manager of the memory system, a memory device (¢.g.. memory
device 130-a as described with reference to FIG. 1) or a controller (¢.g., memory system
controtier 115 as described with reference to FIG. 1), or other component(s), or any
combination thereof. Aspects of the decision flow 200 may be implemented by a controller,
among other components. Additionally or altematively, aspects of the decision flow 200 may
be implemented as instructions stored 1in memory {¢.g., firmware stored 1n a memory coupled
with memory system 110}, For example, the instructions, when executed by a controller (e.g.,
the memory system controller 115} may cause the controller to perform the operations of the
decision flow 200. A memory system may operate according to one or more aspects of
decision flow 200 m order to more quickly execute commands that meet one or more fast

implicit ordering critenia.

{60639} At 205, a command may be received. For instance, a memory system {e.2., a
memory system 110 as described with reference to FIG. 1) may receive a command from a
host system (¢.g., a host system 103 as described with reference to FIG. 1), In some
examples, the command may be received at a controller (e.g., a memory system controller

113} of the memory system.

6644} At 210, whether the command received at 205 has an aspect, such as an atiribute,
ndicating that the command is to be at the head of the queue may be determined. For
instance, the memory system may determine whether the command received at 205 has an
attnbute indicating that the command is to be at the head of the queue {e.g., the command is
to be performed next irrespective of the other commands already recetved by the memory
system}. If not, the memory system may proceed to 215, If so, the memory system may
proceed to 230, At 230, a head of the queue (HoQ) command handling may be performed.
For instance, the memory svstem may perform head of the queue command handling, which
may include the memory system performing the command at the head of a queus irrespective
of whether the memory system already has other commands to execute from the host system
in the gqueuc. In some examples, whether the command has the aspect {¢.g., atiribute) may be

determined by a controller (e.g., a memory system controlier 115) of the memory system. In
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some examples, head of the queue command handling may be performed by a controller {2z,

a memory syster controller 1133 of the memory system.

16041} At 215, an aspect, such as an atiribute, of the command may be identified to

determine whether an order in which the command is performed may be independent of other

(]

commands or whether the order 1s dependent on other commands may be determined. For
instance, the memory system may tdentify an attribute of the command to determine whether
an order in which the command is performed may be independent of other commands
received at the memory svstem 110 {c.g., a simple command) or whether the order is
dependent on other commands {e.g., an ordered command). In some examples, if a set of two
10 bits associated with the command {(e.g., bits 0 and 1) indicate a "00°, the command may be a
simple command; if the two bits indicate a “01°, the comumand may be an ordered command;
and if the two bits indicate a “ 11, the command may be a head of the queue command (e.g., a
command executed according to 2303, Other combinations of bits to represent ordered,
simaple. and head of the queue commands are possible without deviating from the scope of the
15 present disclosure. If the memory system determines that the command is a simple command,
the memory system may proceed to 220. However, if the memory system determines that the
command is an ordered command, the memory system may procged to 235, In some
cxamples, the attribute of the command may be identificd by a controller {¢.g., a memory

system controller 113) of the memory system.

20 [6042) in some examples, a command that has the simple task attribute may be sentto a
task set and may not be enabled to request processing by a device server until each command
having a head of queue task attribute and older commands {¢.g., commands received before
the command that has the simple task attribute) having an ordered task attribute in the task set
have completed. Additionallv or alicrmatively, commands that have the ordered task attribute

25 may be sent to the task set and may not be enabled to request processing by the device server
until each command having the head of queue task attribute and each older command {e.g.,
conunands received before the command that has the ordered task attribute) in the task set

have completed.

[0043] In some examples, the methods of 205 and 210 may occur at a same time or may
30 be combined into a single step. For instance, a same set of bits that indicates whethera
command is stmple or ordered may also indicate whether the command s an Ho( command.

Accordingly, in such examples, the memory systern may identify or determine whether an
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aspect, such as an attribute, of the command indicates whether a command is a siraple
conunand, an ordered conunand, or an Ho(Q) comumand. If the command is an HoQ command,
the memory svstem may proceed to 230, If the command 1s an ordercd command, the

memory system may proceed to 235, If the command 1s a sumple command, the memory

(v

system may proceed to 220

[B8044] At 220, whether there 1s an implicit ordering between the command one or more
other received commands may be determined. For instance, the memory system may
determine whether there 1s an implicit ordering between the command and one or more other
recetved commands. For instance, the memory svstem may determune whether a first memory
10 operation associated with the command and a second memory operation associated with a
sccond command are to be performed in an order relative to cach other based on or in
response o a first fime at which the command is received relative to a second time at which
the second command is received. If the memory system determines that there is an implicit
ordering, the memory system may proceed to 225, If not, the memory system may proceed {o
15 240. In some examples, whether there is tmplicit ordering may be determined by a controller

{c.g., amemory system controller 115} of the memory system.

[0045] At 225, whether the commands meets one or more criteria may be determined. For
mnstance, the memory system may determine whether the command meets one or more
criteria. The one or more criteria may include the attribute of the command being simple

20 {c.g. dentifving a ficld of the command that indicates that the conumand 1s a simple
command), the memory system determining that the command has mmplicit ordenng (¢ .g.,
determining that commands are to be performed in the order that they are received), the
command and any outstanding commands (¢.g.. the one or more other received commands)
being associated with a same memory operation (¢.g., both commands indicating to perform

25 an UNMAP operation, a WRITE BUFFER operation, or a MODE SELECT operation),
determining that the command is not to be re-ordered {¢.g., identifying, via a command
handler, an indication that the command is not to be re-ordered relative to other outstanding
commands}, or any combination thereof. For instance, the memory system may determine
whether a first memory operation associated with the command and a second memory

30 operation associated with a second command are a same type of memory operation.
Additionally or altematively, one criteria may involve the memory syster operating in a first
mode (2.g., a benchmark mode, which, in some examples, may be a mode in which the

memory system has one single type of cuistanding commands to execute) as opposed 1o a
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second mode {¢.g., a nuxed commands mode, which, in some examples, may be amode in
which the memory system bas more than one tvpe of convmand to execute}. Operating in the
benchmark mode may involve there being one type of outstanding command at the memory
system or a capability to execute several steps of a second command before finishing the
execution of a first command {e.g., before transmitting an indication that the first command
has executed), whereas operating in a benchmark mode may involve there being different
types of outstanding commands at the memory system (¢.g., one command for performing an
UNMAP operation and one command for performing a MODE SELECT operation) or
lacking the capability to executed several steps of the second command before finishing
execution of the tirst command. If the memory system determines that the command meets
cach of the one or more criteria, the memory system may proceed to 235, If not, the memory
system may proceed to 240, The memory system may select whether to perforny a first
memaory aceess procedure (e.g., ordered command handling) or a second memory access
procedure (e.g., simple command handling} based on or in response to whether the first
memory operation and the second memory operation are a same type of memory operation
and on whether the first memory operation and the second memory operation are to be
performed in the order relative to each other. In some examples, whether the commands
meets one or more criferia may be determined by a controller (e.g., a memory system

controller 115) of the memory systent.

8046} At 235, ordered command handling may be performed. For instance, the memory
system may perform ordered command handling. Examples of ordered command handling
may be described herein, for example, with reference to Fi(Gs. 3A and 4A, among other
sections. In some examples, ordered command handling may be performed by a controller

{c.g., a memory system controller 113} of the memory system.

803471 At 240, simple command handling may be performed. For instance, the memory
system may perform simple command handling. Examples of simple command handling in
which commands bave an implicit order (e.g., if the memory system is proceeding from 223
1o 240) may be described herein, for example with reference to FiGs. 3B and 4B, among
other sections. In some examples, simple command handling may be performed by a

coniroller {(¢.g., a memory system controlier 115) of the memory system.

[30348] In some examples, the methods as described herein may be associated with one or

more advantages. For mstance, by determining at 225 that a command meets the one or more

PCT/CN2021/076691
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implicit ordering criteria, the memory system may execute the command and a second
outstanding command {e.g., associated with a same type of memory access procedure) more
guickly than executing the command and the second command according to ordere
command handling. Ag such, the memory system may execute the command and the second

command more efficiently, among other advantages.

[8049] Fifzs. 3A and 3B llustrate examples of timing diagrams 300-a and 300-b that
support mproved implicit ordered command handbing in accordance with examples as
disclosed heremn. Although the present example is described m the context of a memory
system, 1n some examples the methods may be performed bv a memory device {e.g., memory
device 130-a as described with reference to FIG. 1), or a controller {¢.g., memory system
conirobler 115 as described with reference to FIG. 1), or other component(s), or any
combination thereof. In some examples, the memory system may execute commands
according to timing diagram 300-a if operating in a first mode (¢.g., a mixed commands
mode) and may execute commands according to timing diagram 300-b f operating ina

second mode {e.2., a benchmark mode).

LRI Timing diagram 300-a may correspond to an instance where ordered command
handling occurs {e.g., ordered command handling at 235 as desecribed with reference to FIG.
2}. During duration 305-a, a memory system {¢.g., a memory system 110 as deseribed with
reference to FIG. 1} may receive a first command {i.¢., command A} and a second command
(i.c., command B) from a host system {c.g., a host system 103 as described with reference to
FI1G. 1). The first command may indicate to erase one or more first bits at one or more first
addresses of an address space and the second command may indicate to erase one or more

second bits at one or more second addresses of the address space.

[LHISS During duration 310-a, the memory system may transmit, {o the host system, a
request for one or more parameters associated with erasing the one or more first bits at the
one or more first addresses of the address space. For mmstance, the memory sysiem may
indicate, to the host svstem, a ready to transfer (RTT) umiversal flash storage (UFS) protocol
information unit (UPIU} associated with command A. Dunng duration 315-a, the host system
may transmit, to the memory system, the one or more paramcters associated with erasing the
one or more first bits at the one or more first addresses of the address space. During duration
320-a, the memory system may erase, from the memory system, the one or more first bits

from the one or more first addresses of the address space. During duration 325-a, the memory
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system may transmit, to the host system, a first indication that the ong or more first bits have

been erased.

(8052} During duration 330-a, the memory system may transmit, to the host system, a
request for one or more parameters associated with crasing the one or more second bits at the
one or more second addresses of the address space. For instance, the memory system may
indicate, to the host system, an RTT UPIU associated with command B. During duration 333-
a, the host system may transmut, to the memory system, the one or more parameters
associated with crasing the one or more second bits at the one or more second addresses of
the address space. During duration 340-a, the memory system may erase, from the memory
system, the one or more second bits from the one or more second addresses of the address
space. During duration 345-a, the memory systen may transmit, to the host system, a second
indication that the one or more second bits have been erased. In some examples, one or more
of durations 310-a, 315-a, 320-a, 325-a, 330-a, 335, 340-a, and 345-a may at least partially
overlap i time with durations 305-3, 310-a, 315-a, 320-a, 325-a, 330-a, 335-a, or 340-a,

respectively.

16653} Timing diagram 300-b may represent an instance where simple command
handling occurs for a command that is determined to have implictt ordering {c.g., at which
the memory system proceeds to 240 from 225 1n FIG. 2). During duration 305-b, a memory
system {¢.g., a memory system 110 as described with reference to FIG. 1) may receive a first
command (i.c., command A) and a second command (i.¢., command B) from a host system
{c.g., a host system 105 as described with reference to FIG. 13, The first command may
ndicate to erase one or more first bits at one or more first addresses of an address space and
the second command may indicate to erase one or more second bits at one or more second

addresses of the address space.

|0054] Buring duration 310-b, the memory system may transmit, to the host system, a
request for one or more parameicrs associated with erasing the one or more first bits at the
ong or more first addresses of the address space. For mstance, the memory sysiem may
indicate, to the host system, a ready to transfer (RT'E) UPIU associated with command A,
During duration 315-b, the host system may transmit, to the memaory system, the one or more
parameters associated with erasing the one or more first bits at the one or more first addresses
of the address space. During duration 330-b, the memory system may transmit, to the host

system, a request for one or more parameters associated with erasing the one or more second
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bhits at the one or more second addresses of the address space. Duration 330-b may overlap

with duration 315-b at least partially in time.

[8055] During duration 320-b, the memory system may erase, from the memory system,
the one or more first bits from the one or more first addresses of the address space. During
duration 335-b, the host systern may transmit, to the memory system, the one or more
parameters associated with erasing the one or more second bits at the one or more second
addresses of the address space. Duration 320-b may overlap with duration 335-b at least
partially in time. During duration 325-b, the memory system may transmit, to the host
system, a first indication that the one or more first bits have been erased. During duration
340-b, the memory svstem may erase, from the memory system, the one or more second bits
from the one or more second addresses of the address space. During duration 343-b, the
memory system may transmit, to the host system, a second indication that the one or more
second bits have been erased. In some examples, duration 305-b may at least partially overlap
in time with duration 310-b, one or more of durations 330-b or 315-b may at least partially
overlap in time with duration 310-b, one or more of durations 335-b or 230-b may at least
partially overlap i time with one or more of durations 320-b or 335-b, duration 323-b may at
least partially overlap in time with duration 320-b, duration 340-b may at least partially
overlap mn time with duration 325-b, duration 345-b may at least partially overlap in time with

duration 340-b, or any combination thercof.

6656} in FIG. 3B, duration 330-b may overlap at least partially with duration 315-b and
duration 333-b may overlap at least partially with duration 325-b 10 time. However, m FIG.
3A, duration 330-a may be nonoverlapping in time with doration 315-a and duration 335-a
may be non-overlapping in time with duration 325-a. Accordingly, a memory system
operating according to timing diagram 300-b may execute commands A and B more quickly

than a memory system operating according to timing diagram 300-a.

16657} FIGs. 4A and 48 illustrate examples of timing diagrams 400-a and 400-b that
support mproved implicit ordered command handling in accordance with examples as
disclosed herein. Although the present example is described 1n the context of a memory
system, in some examples the methods may be performed by a memory device {¢.g., memory
device 130-a as descrnibed with reference to FIG. 1) or a controller {e.g., memory system
controtler 115 as described with reference to FIG. 1), or other component(s), or any

combination thereof. In some examples, the memory system may execute commands
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according to timing diagram 400-a if operating in a first mode {(¢.g., a mixed commands
mode) and may execute commands according to timing diagram 400-b if operating m a

second mode {¢.g., a benchmark mode}.

[6058] Tining diagram 400-a may correspond to an instance where ordered conmand

(]

handling occurs {e.g., ordered command handling at 235 as described with reference to FIG.
2}. During duration 405-a, a memory system {8.g., a memory systemn 110 as deseribed with
reference to FIG. 1} may receive a first command {i.¢., command A} and a second command
(i.c., command B) from a host system {c.g., a host system 103 as described with reference to
FI1G. 1). The first command may indicate to configure a first mode tor one or more first

10 addresses of an address space and the second command may indicate to configure a second

mode for one or more second addresses of the address space.

359 During duration 410-a, the memory system may transmit, {o the host system, a
request for one or rore parameters associated with configuring the first mode for the one or
more first addresses of the address space. For instance, the memory system may indicate, to

15 the host system, a ready to transfor (RTT) UPIU associated with command A, During
duration 415-a, the host system may transmit, to the memory system, the one or more
parameters associated with configuring the first mode for the one or more first addresses of
the address space. During duration 420-a, the memory system may configure, at the memory
system, the first mode for the one or more first addresses of the address space. During

20 duration 425-a, the memory svstem may transmit, to the host systom, a first indication that

the first mode has been configured.

[6064] Duning duration 430-a, the memory systoem may transmit, to the host system, a
request for one or more parameters associated with configuning the second mode for the one
or more second addresses of the address space. For instance, the memory system may

25 indicate, to the host system, an RTT UPIU associated with command B, During duration 435-
a, the host system may transnut, to the memory system, the one or more parameters
associated with configuring the second mode for the one or more second addresses of the
address space. During duration 440-a, the memory system may configure, at the memory
gystem, the sccond mode for the one or more second addresses of the address space. During

30 duration 445-a, the memory system may transmut, to the host system, a sccond indication that

the second mode has been configured. In some examples, one or more of durations 410-a,
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415-a, 420-a, 425-a, 430-a, 4353, 440-3, and 445-a may at least partially overlap in time with

durations 405-a, 410-~a, 415-a, 420-a, 425-a, 430-a, 435-a, or 440-a, respectively.

6061} Timing diagram 400-b may represent an instance where simple command

handling occurs for a command that is determined to have implictt ordering {c.g., at which

(]

the memory system proceeds to 240 from 225 1n FIG. 2). During duration 405-b, a memory
system {g.g., a memory system 110 as described with reference to FIG. 1) may receive a first
command (i.e., command A) and a second command {(i.c., command B) from a host system
{c.g., ahost system 105 as described with reference to FIG. 1), The first command may
indicate to configure a first mode for one or more first addresses of an address space and the
10 second command may indicate to configure a second mode for one or more second addresses

of the address space.

[B8062] During duration 410-b, the memory system may transmit, to the host system, a
request for one or ore parameters associated with configuring the first mode for the one or
more first addresses of the address space. For instance, the memory system may indicate, to
15 the host system, a ready to transfer (RTT) UPIU associated with command A. During
duration 415-b, the host system may transmit, o the memory system, the one or more
parameters associated with configuring the first mode for the one or more first addresses of
the address space. During duration 430-b, the memory system may transmit, 1o the host
system, a request for one or more parameters associated with configuring the second mode
20 for the one or more second addresses of the address space. Duration 430-b may overlap with

duration 413-b at least partially in time.

[6063] Dunng duration 420-b, the memory system may configure, at the memory system,
the first mode for the one or more tirst addresses of the address space. Durnng duration 435-b,
the host system may transmit, to the memory system, the one or more parameters associated
25 with configuring the second mode for the one or more second addresses of the address space.
Duration 420-b may overlap with duration 435-b at least partially in time. During duration
425-b, the memory system may transmit, to the host system, a first indication that the first
mode has been configured. During duration 440-b, the memory system may configure, at the
memaory system, the second mode for the one or more second addresses of the address space.
30 During duration 445-b, the memory system may transmit, to the host system, a second
indication that the second mode has been configured. In some examples, duration 405-b may

at least partially overlap in time with duration 416-b, one or more of durations 430-b or 415-b
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may at least partially overlap 1n time with duration 410-b, ong¢ or more of durations 435-b or
230-b may at least partially overlap n time with one or more of durations 420-b or 435-b,
duration 423-b may at least partially overlap in time with duration 420-b, duration 440-b may

at least partially overlap in time with duration 425-b, deration 445-b may at least partially

(v

overlap in time with duration 440-b, or any combination thereof,

[B064] In FIG. 4B, duration 430-b may overlap at least partially with duration 415-b and
duration 435-b may overlap at least partially with duration 423-b in time. However, in FIG.
4 A, duration 430-a may be nonoverlapping in time with duration 415-3 and duration 435-a
may be non-overlapping in time with duration 425-a. Accordingly, a memory system

10 operating according to timing diagram 400-b may execute commands A and B more quickly

than a memory svstem operating according to timing diagram 400-a.

[B065] Fi(s. 3A and 3B may correspond to commands associated with a first memory
access procedure (e.g., UNMAP commands) and FiGs. 4A and 4B may correspond to
conumnands associated with a second memory access procedure {e.g., MODE SELECT

15 commands). However, the methods as described herein (¢ g., with regards to one or more of
FiGs. 3A, 3B, 4A, and 4B} may additionally or alternatively be applied to commands
associated with other memory access procedures. For instance, the methods as described
herein may be used for commands associated with a WRITE BUFFER memory access

procedure,

20 [0066] FIG. 5 shows a block diagram 500 of a memory device 520 that supports
tmproved implicit ordered command handling in accordance with examples as disclosed
herein. The memory device 520 may be an example of aspects of a memory device as
descnibed with reference to FiGs. 1 through 4. The memory device 520, or various
components thereof, may be an example of means for performing varicus aspects of

25 improved implicit ordered command handling as described herein. For example. the memory
device 520 may include a command receiver 525, a relative order determination component
530, a memory access procedure selection component 5335, a memory access procedure
performing component 540, a parameter receiver 543, an erasing component 550, a mode
configuration component 535, or any combination thercof. Each of these components may

30 communicate, directly or indirectly, with one another (¢.g., via one or more buses}.

[8067] The command receiver 525 may be configured as or otherwise support a means

for recerving, from a host device, a first command and a second command. The relative order
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determination component 530 may be configured as or otherwise support a means for
determining whether a first memory operation associated with the first command and a
second memory operation associated with the second command are to be performed in an
order relative to cach other based at least in part on a first time at which {e.g., when) the first
command is received relative to a second time at which (¢.g., when} the second command is
received. The memory access procedure selection component 535 may be configured as or
otherwise support a means for selecting whether to perform a first memory access procedure
or a second memory access procedure based at least in part on whether the first memory
operation and the second memory opcration are a same type of memory operation and on
whether the first memory operation and the second memory operation are to be performed m
the order relative to each other. The memory access procedure performing component 540
may be configured as or otherwise support a means for performing the first memory access

procedure or the second memory access procedure based at least in part on the selecting.

|0068] In some examples, the first command may indicate to erase one or more first bits
at one or more first addresses of an address space and the second command may ndicate to
crase one or more second bits at one or more sceond addresses of the address space. In some
such exampies, to support performing the first memory access procedure, the parameter
receiver 345 may be configured as or otherwise support a means for receiving, from the host
device, one or more parameters associated with erasing the one or more second bits at the one
or more second addresses of the address space. In some examples, to support performing the
first memory access procedure, the erasing component 550 may be configured as or otherwise
support a means for erasing, from the memory device during a duration that at least partially
overlaps with receiving the one or more parameters, the one or more first bits from the one or

more first addresses of the address space.

[B8069] In some examples, to support performing the second memory access procedure,
the parameter receiver 345 may be configured as or otherwise support a means for receiving,
from the host device, one or more second parameters associated with erasing the one or more
second bits at the one or more second addresses of the address space. In some examples, to
support performing the second memory access procedure, the erasing component 350 may be
configured as or otherwise support a means for erasing, from the memory device during a
first duration that is exclusive of a second duration for receiving the one or more second
parameters, the one or more first bits from the one or more first addresses of the address

space.
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[6070] In some examples, the first command may indicate to erase one or more first bits
at one or more first addresses of an address space and the second command may ndicate to
grase one or more second bits at one or more second addresses of the address space. In some
such examples, to support performing the first memory access procedure, the parameter
receiver 545 may be configured as or otherwise support a means for receiving, from the host
device, one or more first parameters associated with erasing the one or more first bits at the
one or more first addresses of the address space. In some examples, to support performing the
first memory access procedure, the erasing component 550 may be configured as or otherwise
support a means for transmitting, to the bost device during a duration that at [cast partially
overlaps with receiving the one or more first parameters, a request for one or more second
parameters associated with erasing the one or more second bits at the one or more second

addresses of the address space.

8071} In some examples, to support performing the second memory access procedure,
the parameter receiver 345 may be configured as or otherwise support a means for receiving,
from the host device, the one or more first parameters associated with erasing the one or maore
first bits at the one or more first addresses of the address space. In some examples, to support
performing the second memory access procedure, the erasing component 550 may be
configured as or otherwise support a means for transoutting, to the host device during the first
duration that is exclusive of a second duration for receiving the one or more first parameters,
a second request for one or more fourth parameters associated with erasing the one or more

second bits at the one or more second addresses of the address space.

16072} In some examples, the first command may mdicate to configure a first mode for
ong or more first addresses of an address space and the second command may indicate to
configure a second mode for one or more second addresses of the address space. fn some
such examples, to support performing the first memory access procedure, the parameter
receiver 345 may be configured as or otherwise support a means for receiving, from the host
device, one or more parameters associated with configuring the second mode for the one or
more second addresses of the address space. In some examples, to support performing the
first memory access procedure, the mode configuration component 555 may be configured as
or otherwise support a means for configuring, during a3 duration that at least partially overaps
with recetving the one or more parameters, the first mode for the onc or more first addresses

of the address space.
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[6073] In some examples, to support performing the second memory access procedure,
the parameter recetver 545 may be configured as or otherwise support a means for receiving,
from the host device, one or more second parameters associated with configuring the second
mode for the one or more second addresses of the address space. In some examples, to
support performing the second memory access procedure, the mode configuration compongnt
535 may be configured as or otherwise support a means for configuring, during a first
duration that 1s exclusive of a second duration for receiving the ong or more second
parameters, the first mode for the one or more first addresses of the address space, where the
one or more second parameters are received during the first duration that is exclusive of

configuring the first mode tor the one or more first addresses of the address space.

[6074] In some examples. the first command may mdicate to contigure a first mode for
one or more first addresses of an address space and the second command may indicate to
configure a second mode for one or more second addresses of the address space. In some
such exarmpies, to support performing the first memory access procedure, the parameter
receiver 545 may be configured as or otherwise support a means for receiving, from the host
device, one or more first parameters associated with configaring the first mode for the one or
more first addresses of the address space. In some examples, to support pecforming the first
memaory aceess procedure, the mode configuration component 555 may be configured as or
otherwise support a means for transmitting, 1o the host device dunng that at least partially
overlaps with receiving the one or more first parameters, a request for one or more second
parameters associated with configuring the second mode for the one or more second

addresses of the address space.

18875] In some examples, to support performing the second memaory access procedure,
the parameter recetver 5435 may be configured as or otherwise support a means for receiving,
from the host device, one or more third parameters associated with configuring the first mode
for the ong or more first addresses of the address space. In some examples, to support
performing the second memory access procedure, the mode configuration component 355
may be configured as or otherwise support a means for transmitting, {o the host device duning
a first duration that is exclusive of a second duration for receiving the one or more third
parameters, a second request for one or more fourth parameters associated with configuring

the second mode for the one or more second addresses of the address space.
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|6076] FI$. 6 shows a flowchart iHustrating a method 600 that supports improved
mmplicit ordered comumand handling in accordance with exaraples as disclosed herein. The
operations of method 600 may be implemented by a memory device or its components as
described herein. For example, the operations of method 600 may be performed by a memory
device as descnibed with reference to FiGs. | through 5. In some examples, a memory device
may execute a set of instructions to control the functional elements of the device to perform
the described functions. Additionally or alternatively, the memory device may perform

aspects of the described functions using special-purpose hardware.

16677} At 605, the method may include receiving, from a host device, a first command
and a second command. The operations of 605 may be performed 1 accordance with
examples as disclosed herein. In some examples, aspects of the operations of 605 may be

performed by a command receiver 523 as described with reference to FIG. 5.

6678} At 610, the method may include determining whether a first memory operation
agsociated with the first command and a second memory operation associated with the second
command are to be performed in an order relative to cach other based at leastinpartona
first time at which {¢.g., when} the first command is received relative o a second time at
which (c.g., when} the second command 15 received. The operations of 610 may be performed
in accordance with examples as disclosed herein. In some examples, aspects of the operations
of 610 may be performed by a relative order determination component 530 as described with

reference to FiG. 5.

18879} At 615, the method may include selecting whether to perform a first memory
access procedure or a second memoty access procedure based at least in part on whether the
first memory operation and the second memory operation are a same type of memory
operation and on whether the first memory operation and the second memory operation are t¢
be performed in the order relative to each other. The operations of 615 may be performed in
accordance with examples as disclosed herein. in some examples, aspects of the operations of
615 may be performed by a memory access procedure selection component 535 as described

with reference to FIG. 3.

080} At 620, the method may include performing the first memory access procedure or
the second memory access procedure based at least in part on the selecting. The operations of

620 may be performed in accordance with examples as disclosed herein. In some examples,
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aspects of the operations of 620 may be performed by a memory access procedure performing

component 540 as described with reference to FIG. 5.

{6081} In some examples, an apparatus as described herein may perform a method or

methaods, such as the method 600. The apparatus may include, features, circuitry, logic,

(]

means, or mstructions (¢.g., a non-transitory computer-readable medium storing instructions
executable by a processor) for receiving, from a host device, a first command and a second
command, determining whether a first memory operation associated with the first command
and a second memory operation associated with the second command are to be performed in
an order relative to each other based at least in part on a first time at which the first
10 command is received relative to a second time at which the second command is recerved,
sclecting whether to perform a first memory access procedure or a second memory access
procedure based at least in part on whether the first memory operation and the second
memory operation are a same tyvpe of memory operation and on whether the first memory
operation and the second memory operation are to be performed in the order relative 1o cach
15 other, and performing the first memory aceess procedure or the second memory access

procedure based at least in part on the selecting.

16082} In some examples of the method 600 and the apparatus described herein, the first
command may indicate to ¢rase one or more first bits at one or more first addresses of an
address space and the second command may indicate o erase one or more second bits at one
20 or more sccond addresses of the address space. In some examples of the maethod 600 and the
apparatus described herein, performing the first memory access procedure may inchude
operations, features, circuitry, logic, means, or instructions for receiving, from the host
device, one or more parameters associated with erasing the one or more second bits at the one
or more second addresses of the address space and erasing, from the memory device during a
25 duration that at least partially overlaps with receiving the one or more parameters, the one or

more first bits from the one or more first addresses of the address space.

[6083] In some examples of the method 600 and the apparatus described herein,
performing the second memory access procedure may include operations, features, circuitry,
logic, means, or instructions for receiving, from the host device, one or more sccond

30 parameters associated with erasing the one or more second bits at the one or more second
addresses of the address space and erasing

o0

from the memory deviee during a first duration
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that may be exclusive of a second duration for receiving the one or more second parameters,

the one or more first bits from the one or more first addresses of the address space.

{60684} In some examples of the method 600 and the apparatus described herein, the first
command may indicate to erase one or more first bits at one or more first addresses of an
address space and the second command may indicate to erase one or more second bits at one
or more second addresses of the address space. In some examples of the method 600 and the
apparatus described herein, performing the first memory access procedure may include
operations, features, circuitry, logic, means, or instructions for receiving, from the host
device, one or more first parameters associated with erasing the one or more first bits at the
ong or more first addresses of the address space and transmitting, to the host device durning a
duration that at least partially overlaps with receiving the one or more first parameters, a
request for one or more second parameters associated with erasing the one or more second

bits at the one or more second addresses of the address space.

[6085] In some examples of the method 600 and the apparatus described herein,
performing the second memory access procedurs may include operations, features, circuitry,
logic, means, or instructions for receiving, fron: the host device, the one or more first
parameters associated with crasing the onc or more first bits at the one or more first addresses
ot the address space and transmitiing, to the host device during a first duration that may be
exclusive of a second duration for receiving the one or morg first parameters, a second
request for onc or more fourth parameters associated with erasing the one or more second bits

at the one or more second addresses of the address space.

6086} In some examples of the method 600 and the apparatus described herein, the first
command ndicates to configure a tirst mode for one or more first addresses of an address
space and the second command imdicates to configure a second mode for one or more second
addresses of the address space. In some examples of the method 600 and the apparatus
described herein, performing the first memory access procedure may include operations,
features, circuitry, logic, means, or instructions for receiving, from the host device, one or
more parameters associated with configuring the second mode for the one or more second
addresses of the address space and configuring, during a duration that at least partially
overlaps with receiving the one or more parameters, the tirst mode for the one or more first

addresses of the address space.
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|6087] In some examples of the method 600 and the apparatus described herein,
performing the second memory access procedure may include operations, features, circuitry,
logic, means, or mstructions for receiving, from the host device, one or more second
parameters associated with configuring the second mode for the one or more second
addresses of the address space and configuring, during a first duration that may be exclusive
of a second duration for receiving the one or more sccond parameters, the tirst mode for the
one or more first addresses of the address space, where the one or more second parameters
may be received during a first duration that may be exclusive of configuring the first mode

for the one or more first addresses of the address space.

{6088} In some examples of the method 600 and the apparatus described herein, the first
command indicates to configure a first mode for one or more first addresses of an address
space and the second command indicates to configure a second mode for one or more second
addresses of the address space. In some examples of the method 600 and the apparatus
descnibed herein, performing the first memory access procedure may mnclude operations,
features, circuitry, logic, means, or instructions for receiving, from the host device, one or
more first parameters associated with configuring the first mode for the one or more first
addresses of the address space and transmitting, to the host device during that at least
partially overlaps with receiving the one or more first parameters, a request for one or more
second parameters associated with configuring the second mode for the one or more second

addresses of the address space.

{6089} In some examples of the method 600 and the apparatus described herein,
performing the second memory access procedurs may include operations, features, circuitry,
logic, means, or instructions for receiving, from the host device, one or more third parameters
associated with configuring the first mode for the one or more first addresses of the address
space and transmitting, to the host device during a first daration that may be exclusive of a
second duration for receiving the one or more third parameters, a second request for ong or
more fourth parameters assoctated with configuring the second mode for the one or more

second addresses of the address space.

[6084] It should be noted that the methods described above describe possible
implementations, and that the operations and the steps may be rearranged or otherwise
modified and that other implementations are possible. Further, portions from two or more of

the methods may be combined.
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[6091] A apparatus is described. The apparatus may include a memory device and &
controtler coupled with the memory device and configured to cause the apparatus to, receive,
from a host device, a first command and a second command, where the first cornmand
ndicates to erase one or more first bits at one or more first addresses of an address space and
the second command indicates 1o erase one or more second bits at one or more second
addresses of the address space; receive, from the host device, one or more parameters
associated with erasing the one or more second bits at the one or more second addresses of
the address space; and erase, from the memory device during a duration that at least partially
overlaps with receiving the one or more parameters, the one or more first bits trom the one or

more first addresses of the address space

(6082} In some examples, the controller may be further configured to cause the apparatus
to: recetve, trom the host device, one or more second parameters associated with erasing the
one or more first bits at the one or more first addresses of the address space, where crasing
the one or more first bits may be based at least in part on receiving the one or morg second
parameters; and transmit, to the host device, a request for the onc or more parameters
associated with erasing the one or more second bits at the one or more second addresses of
the address space, where receiving the one or more parameters may be based at least in part
on the request, and where the one or more second parameters may he received during a

second duration that at least partially overlaps with transmitting the request.

[6693] in some examples, the controller may be further contfigured to cause the apparatus
to: transmit, to the host device, a second reguest for the one or more second parameters,
where receiving the one or more second parameters during the second duration that at least
partially overlaps with transmutting the request may be based at least in part on transmitting

the second request.

|0094] In some examples, the controller may be further configured to cause the apparatus
to: determine whether the first command and the second conumand mav be to be performed 1o
an order relative to each other, where the duration for erasing the one or more first bits at

least partially overlapping with receiving the one or more parameters may be based at least in
part on determining that the first command and the second command may be to be performed

i the order relative to each other.

|6095] in some examples, the controller may be further contfigured to cause the apparatus

to: transmit, to the host device, a first indication that the one or more first bits may have been
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crased, erase, from the memory device and after transmitting to the host device the first
mdication that the one or more first bits may have been crased, the one or more second bits
from the one or more second addresses of the address space, and transmit, to the host device,

a second ndication that the one or more second bits may have been erased.

(]

6096} In some examples of the apparatus, the first indication that the one or more first
bits may have been erased may be transmitted during a second duration that does not overlap

with recerving the one or more parameters.

18697} In some examples of the apparatus, the deration for erasing the one or more first
bits at least partially overapping with receiving the one or more parameters may be based at
10 least in part on the first command and the second command corresponding to a same type of

command.

[6098] In some examples of the apparatus, the memory device includes or is an example

of a NOT-AND (NAND} memory device.

6089} Another apparatus is described. The apparatus may inchide a memory device and
15 acontroller coupled with the memory device and configured to cause the apparatus to:
recetve, from a host device, a first command and a second command, where the first
command indicates to crase a one or more first bits at one or more first addresses of an
address space and the second command mdicates to erase a one or more second bits at one or
more second addresses of the address space; receive, from the host device, one or more first
20 paramcters associated with crasing the one or more first bits at the one or more first addresses
of the address space; and transmit, o the host device during a duration that at least partially
overlaps with receiving the one or more first parameters, a request for one or more second
parameters associated with erasing the one or more second bits at the one or more second

addresses of the address space.

o
[

(610 In some examples, the controller may be further configured to cause the apparatus
to: receive, from the host device, the one or more second parameters based at least in part on
transmitting the request for the one or more second parameters and crase, from the memory
device during a second duration that at least partially overlaps with receiving the one or more
second parameters, the one or more first bits from the one or more first addresses of the

30 address space based at least in part on receiving the one or more first parameters.



WO 2022/174367 PCT/CN2021/076691

30
18101} In some examples, the controller may be further configured to cause the apparatus
to: transnut, to the host device, a first indication that the one or more first bits may have been
crased, erase, from the memory device atier transmitting to the host device the first indication

that the one or more first bits may have been erased, the one or more second bits from the one

(v

or more second addresses of the address space, and transmit, to the host device, a second

indication that the one or more second bits may have been erased.

16102} In some examples of the apparatus, the first indication that the one or more first
hits may have been erased may be transmitted duning a third duration that does not overlap

with receiving the one or more second parameters,

10 (0183 In some examples, the controller may be further configured to cause the apparatus
to: transmit, to the host device, a second request for the one or more first parameters, where
recetving the one or more first parameters during the duration that at least partially overlaps

with transmitting the roquest may be based at least in part on transmitting the second request.

[6104] In some examples, the controller may be further configured to cause the apparatus

[
(v

10! determine whether the first command and the second command may be to be performed in
an order relative to each other, where the duration for receiving the one or more first
parameters at least partially overlapping with transmitting the request for the one or more
second parameters may be based at least in part on determining that the first command the

second command may be to be performed in the order relative to cach other.

20 [0105] In some examples of the apparatus, the duration for receiving the one or more first
parameters at least partially overlapping with transmitting the request for the one or more
second parameters may be based at least in part on the first cornmand and the second

command corresponding to a same type of command.

[6106] In some examples of the apparatus, the memory device mncludes a NOT-AND

o
[

memory device.

[6107] Information and signals described herein may be ropresented using any of a
variety of different technologies and techniques. For example, data, instructions, commands,
information, signals, bits, symbuols, and chips that may be referenced throughout the above
description may be represcuted by voltages, currents, electromaguetic waves, magnetic ficlds

30 orparticies, optical ficlds or particles, or any combination thereof. Some drawings may
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itlustrate signals as a single signal; however, the signal may represent a bus of signals, where
the bus may have a variety of bit widths.

LR

{6108} The terms “clectronic communication,” “conductive contact,” “connecied,” and
“coupled” may refer to a relationship between components that supports the flow of signals
between the components. Components are considered in electronic communication with (or
in conductive contact with or connected with or coupled with) ong ancther if there is any
conductive path between the components that can, at any time, support the flow of signals
between the compounents. At any given time, the conductive path between components that
are w electromic commumication with each other {or in conductive contact with or connected
with or coupled with} may be an open circuit or a cloged circuit based on or in response to the
operation of the device that includes the connected components. The conductive path
between connected components may be a direct conductive path between the components or
the conductive path between connected components may be an indirect conductive path that
may include intermediate components, such as switches, transistors, or other components. In
some examples, the flow of signals between the connecied components may be interrupted
for a time, for example, using onc or more intermediate components such as switches or

transistors.

61 09] The term “couphing” refers to a condition of moving from an open-circuit
relationship between components in which signals are not presently capable of being
communicated between the components over a conductive path to a closed-circuit
relationship between components in which signals are capable of being communicated
between components over the conductive path. If a component, such as a controller, couples
other components together, the component imitiates a change that allows signalg to flow
between the other components over a conductive path that previousty did not permit signals

1o flow.

18119} The term “isolated” refers to a relationship between components in which signals
are not presently capable of flowing between the components. Components are isolated from
cach other if there 1s an open circuit between them. For example, two components separated
by a switch that 1s positioned between the components are isolated from cach other if the
switch is open. If a controller isolates two components, the controller affects a change that
prevents signals from flowing between the components using a conductive path that

previously permitted signals to flow.

PCT/CN2021/076691
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9111} As used herein, the torm “substantially” means that the modified characteristic
{c.g.. a verb or adjective modified by the torm substantially) need not be absolute but is close

enough to achieve the advantages of the characteristic.

[6112] The terms “if,” “when,” “based on,” or “based at least in part on” may be used

(]

wnterchangeably. In some examples, if the terms “if)” “when,” “based on,” or “based at least
in part on” are used to descnibe a conditional action, a conditional process, or connection

between portions of a process, the teoms may be interchangeable.

[6113] The term “in response to7 may refer to one condition or action occurring at least
partially, ifnot fully, as a resolt of a previous condition or action. For example, a first

10 condition or action may be performed and second condition or action may at least partially
occur as a result of the previous condition or action occurring (whether directly after or after
one or more other intermediate conditions or actions occurring after the first condition or
action}.

[6114] Additionally, the terms “directly in response to” or “in direct response to” may

[
(v

refer to one condition or action occurring as a direct result of a previous condition or action.
In some examples, a first condifion or action may be performed and second condition or
action may occur dirgctly as a result of the previous condition or action cccuwrring
independent of whether other conditions or actions occur. In some exampies, a first condition
or action may be performed and second condition or action may occur directly as a result of
20 the previous condition or action occurring, such that no other intermediate conditions or
actions occur between the cardier condition or action and the second condition or action or a
Limited quantity of one or more intermediate steps or actions occur between the earhier
condition or action and the second condition or action. Any condition or action described
herein as being performed “based on,” “based at least in part on,” or “in response to” some
25 other step, action, gvent, or condition may additionally or alternatively {¢.g., in an alternative
exaraple} be performed “mn direct response to” or “directly in response to” such other

condition or action unless otherwise specified.

[6115] The devices discussed herein, including a memory array, may be formed on a
semiconductor substrate, such as silicon, germanium, silicon-germanium alloy, galiium

30 arsemde, gallium nitride, ¢tc. In some examples, the substrate is a semiconductor wafer. In
some other examples, the substrate may be a silicon-on-insulator (SO1) substrate, such ag

silicon-on-glass (SOG) or silicon-on-sapphire (SOP), or epitaxial layers of semiconductor
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materials on another substrate. The conductivity of the substrate, or sub-regions of the
substrate, may be controlled through doping using various chemical species including, but not
himited to, phosphorous, boron, or arsenic. Doping may be performed during the imitial

formation or growth of the substrate, by ion-mmplantation, or by any other doping means.

6116} A switching component or a transistor discussed herein may represent a field-
effect transistor (FET) and comprise a three terminal device including a source, drain, and
gate. The terminals may be connected to other electronic elements through conductive
materials, ¢.g., metals. The source and drain may be conductive and may comprise a heavily-
doped, ¢.g., degenerate, senuconductor region. The source and drain may be separated by a
lightly-doped semiconductor region or channel. I the channel 18 n-type (1.¢., majority carriers
are electrons), then the FET may be referred to as an n-type FET. Ifthe channel is p-type
(i.c., majority camriers are holes), then the FET may be referred to as a p-type FET. The
channel may be capped by an insclating gate oxide. The channel conductivity may be
controtied by applying a voltage to the gate. For example, applving a positive voltage or
negative voltage to an n-type FET or a p-type FET, respectively, may result in the channel
becoming conductive. A transistor may be “on” or “activated” it a voltage greater than or
cqual to the transistor’s threshold voltage is applied to the transistor gate. The transistor may
be “off” or “deactivated” if a voltage less than the transistor’s threshold voltage is applied to

the transistor gate.

18117} The descrniption set forth herein, in conngction with the appended drawings,
describes example configurations and does not represent cach of the examples that may be
implemented or that are within the scope of the claims. The term “exemplary” used herem
means “serving as an example, mstance, or dhustration” and not “preferred” or “advantageous
over other examples.” The detailed description ncludes specific details o providing an
understanding of the described techmiques. These technigues, however, mayv be practice
without these specific details. In some instances, well-known structures and devices are

shown in block diagram form to avoid obscunng the concepts of the described examples.

[6118] in the appended figures, similar components or features may have the same
reference label. Further, vanous components of the same type may be distinguished by
following the reference label by a hyphen and a second label that distinguishes among the
stmilar components. If just the first reference label is used n the specification, the description
1s applicable to any one of the similar components having the same first reference label

irrespective of the second reference fabel.
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18119} The functions described herein may be implemented in hardware, software
executed by a processor, finoware, or any combination thereof, H implemented in software
executed by a processor, the functions may be stored on or transmitied over, as one or more
nstructions or code, a computer-readable medium. Other examples and mplementations are
within the scope of the disclosure and appended claims. For example, due to the nature of
software, functions described above can be implemented using software executed by a
processor, hardware, firmware, hardwiring, or combinations of any of these. Features
implementing functions may also be physically located at various positions, includiog being

distabuted such that portions of functions are implemented at different physical locations.

[6128] For example, the various tHustrative blocks and components described in
connection with the disclosure herein may be implemented or performed with a general-
purpose processor, a DSP, an ASIC, an FPGA or other programmable logic device, discreie
gate or transistor logic, discrete hardware components, or any combination thereof designed
to perform the functions described herein. A general-purpose processor may be a
microprocessor, but in the altemative, the processor may be any processor, controller,
microcontrolier, or state machine. A processor may be implemented as a combination of
computing devices (e.g., a combination of a DSP and a microprocessor, multiple
MICTOPIOCESSOTS, ONC OF MOIS MICIOPIoCessors in conjunction with a DSP core, or any other

such configuration).

9121} As ased herein, mncluding in the claims, “or” as used in a list of items (for
cxaraple, a list of items prefaced by a phrase such as “at least one of” or “one or more of™)
indicates an mclusive list such that, for example, a fist of at least one of A, B, or C means A
orBorCor ABor ACor BU or ABC (1.e., A and B and ). Also, as used herein, the phrase
“based on” shall not be construed as a reference to a closed set of conditions. For example, an
exemplary step that 1s described as “based on condition A” may be based on both a condition
A and a condition B without departing from the scope of the present disclosure. In other
wards, as used herein, the phrase “based on” shall be construed in the same manner as the

phrase “based at lcast in part on.”

[6122] Computer-readable media includes both non-transitory computer storage media
and convmunication media mehuding any medium that facilitates transter of a computer

program from one place to another. A non-transitory storage medium may be any available
medium that can be accessed by a general purpose or special purpose computer. By way of

example, and not limitation, non-transitory computer-readable media can comprise RAM,

PCT/CN2021/076691
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ROM, electrically erasable programmable read-only memory (EEPROM}, compact disk (CD)
ROM or other optical disk storage, magnetic disk storage or other magnetic storage devices,
or any other non-transitory medium that can be used to carry or store desired program code
means in the form of mstructions or data structures and that can be accessed by a general-
purpose or special-purpose computer, or a general-purpose or special-purpose Processor.
Also, any connection is properly termed a compuier-readable medium. For example, if the
software 1s transmitted from a website, server, or other remote source using a coaxial cable,
fiber optic cable, twisted pair, digital subseriber line {(DSLY, or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or
wireless technologies such as nfrared, radio, and microwave are included i the definition of
medium. Digk and disc, as used herein, include €D, laser disc, optical disc, digital versatile
disc (DVD), floppy disk, and Bhu-ray disc, where disks usually reproduce data magnetically,
while discs reproduce data optically with iasers. Combinations of the above are also included

within the scope of computer-readable media.

[6123] The descrnption herein is provided to enable a person skilled in the art to make or
use the disclosure. Various modifications to the disclosure will be apparent to those skilled
the art, and the generic principles defined herein may be applied to other vanations without
departing from the scope of the disclosure. Thus, the disclosure is not Himited to the examples
and designs described herein but 1s to be accorded the broadest scope consistent with the

principles and novel features disclosed herein.
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CLAIMS
What is claimed is:

1 I. An apparatus, comprising:
2 a memory device; and
3 a controller coupled with the memory device and configured to cause the
4  apparatus to:
5 receive, from g host device, a first command and a second command, wherein
& the first command mdicates to ¢rase one or more first bits at one or more first addresses of an
7 address space and the sccond command indicates to erase one or more sccond bits at one or
8  more second addresses of the address space;
9 recetve, from the host device, one or more parameters associated with erasing

160 the one or more second bits at the one or more second addresses of the address space; and
il erase, from the memory device during a duration that at least partially overlaps
12 with receiving the one or more parameters, the one or more first bits from the one or more

13 first addresses of the address space.

1 2. The apparatus of claim 1. wherein the controller is further configured
2 to cause the apparatus 1o
3 receive, from the host device, one or more second parameters associated with
4 crasing the one or more first bits at the one or more first addresses of the address space,
5 wherein erasing the one or more first bifs is based at least in part on receiving the one or more
6 second parameters; and
transmit, to the host device, a request for the one or more parameters
8  associated with erasing the onc or more second bits at the one or more second addresses of
9 the address space, wherein receiving the one or more parameters is based at least in part on
10 the request, and wherein the one or more second parameters are received during a second

11 duration that at least partially overlaps with transmitting the request.

1 3. The apparatas of claim 2, wherein the controller is further configured
2 to cause the apparatus o

3 transnut, to the host device, a second request for the one or more second

4 parameters, wherein receiving the one or more second parameters during the second duration
5 that at least partially overlaps with transmitting the request is based at least in part on

6 transmitting the second request.
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4. The apparatus of claim |, wherein the controller is further configured
to cause the apparatus fo:

determine whether the first command and the second command are to be
performed in an order relative to cach other, wherein the duration for crasing the one or more
first bits at least partially overlapping with recetving the one or more parameters 1s based at
least in part on determining that the first command and the second command are to be

performed in the order relative to cach other,

5. The apparatus of claim 1, wheren the controller is further configured
to cause the apparatus to:

transmit, to the host device, a first indication that the one or more first bits
have been crased;

erase, from the memory device and after transmitting to the host device the
first indication that the one or more first bits have been erased, the one or more second bits
from the one or more second addresses of the address space; and

transmit, to the host device, a second ndication that the one or more second

bits have been erased.

6. The apparatus of claim 3, wherein the first indication that the one or
more first bits have been erased 1s transmutted during a second duration that does not overap

with receiving the one or more parameters.

7. The apparatas of claim 1, wherein the duration for erasing the one or
move first bits at least partially overlapping with receiving the one or more parameters is
hased at least in part on the first command and the second command corresponding to a same

type of command.

8. The apparatus of claim 1, wherein the memory device comprises a

NOT-AND {(NAND) memory device.

9. An apparatus, comprising:
a memory device; and
a controller coupled with the memory device and configured to cause the

apparatus o
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receive, from a host device, a first command and a second command, wherein
the first command indicates o crase a ong or more first bits at one or more first addresses of
an address space and the second command indicates to erase a one or more second bits at one
or more second addresses of the address space;

recetve, from the host device, one or more first parameters associated with
crasing the one or more first bits at the one or more tirst addresses of the address space; and

transmit, to the host device dunng a daration that at least partially overlaps
with receiving the one or more first parameters, a request for one or more sccond parameters
associated with crasing the one or more second bits at the one or more second addresses of

the address space.

16, The apparatus of claim 9, wherein the controller is further configured
to cause the apparatus to:

recetve, from the host device, the one or more second parameters based at
lcast in part on transmitting the request for the one or more second parameters; and

erase, from the memory device during a second duration that at least partially
overlaps with recetving the one or more second parameters, the one or more first bits from
the one or more first addresses of the address space based at least in part on receiving the one

or more first parameters.

11, 'The apparatus of claim 10, wherein the controller is further configured
to cause the apparatus to:

transmit, to the host device, a first indication that the one or more first bits
have been crased;

erase, from the memory device after transmatting to the host device the first
indication that the one or more first bits have been erased, the one or more second bits from
the one or more second addresses of the address space; and

transnut, to the host device, a second indication that the one or more second

bits bave been erased.

12, 'The apparatas of claim 11, wherein the first indication that the one or
more first bits have been erased 1s transmitted during a third duration that does not overlap

with recetving the one or more second parameters.
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1 I3, 'The apparatus of claim 9, wherein the controller is further configured

2 to cause the apparatus fo:

3 transmit, to the host device, a second request for the one or more first

4 parameters, wherein receiving the one or more first parameters during the duration that at

5 least partially overlaps with transmitting the request 1s based at least in part on transmtting

6 the second request.

1 14, 'The apparatus of claim 9, wherein the controller s further configured

2 1o cause the apparatus to:

3 determine whether the first command and the second command are to be

4 performed in an order relative to each other, wherein the duration for receiving the one or

5  more first parameters at least partially overlapping with transmitting the request for the one or

6  more second parameters is based at least in part on determining that the first command the

7 second command are to be performed in the order relative to cach other,

] 15, The apparatas of claim 9, wherein the duration for receiving the one or
2 morg first parameters at least partially overlapping with transmitting the request for the one or
3 more second parameters is based at least in part on the first command and the second

4 command corresponding to a same type of command.

1 16.  The apparatus of claim 9, wherein the memory device comprises a

2 NOT-AND memory device.

1 17, A mecthod performed by a memory device, the method comprising:

e

receiving, from a host device, a first command and a second command;

3 determining whether a first memory operation associated with the first

4 command and a second memory operation associated with the sccond command arc to be

5 performed in an order relative to each other based at least in part on a first time when the first
6 command 1s received relative to a second time when the second command 18 received;

~2

selecting whether to perform a first memory access procedure or a second

% memory access procedure based at least in part on whether the first memory operation and

9 the second memory operation are a same type of memory operation and on whether the first
10 memory operation and the second memory operation are to be performed in the order relative

i1 to each other; and
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performing the first memory access procedure or the second memory access

procedure based at least in part on the selecting,

18. The method of claim 17, wherein the first command ndicates to erase
one or more first bits at one or more first addresses of an address space and the second
command indicates to crase one or more second bits at one or more second addresses of the
address space, and wherein performing the first memory access procedure comprises:

receiving, from the bost device, one or more parameters associated with
crasing the one or more second bits at the one or more second addresses of the address space;
and

erasing, from the memory device during a duration that at least partially
overlaps with receiving the one or more parameters, the one or more first bits from the one or

more first addresses of the address space.

19. The method of claim 13, wherein performing the second memory
access procedire COmprises:

receiving, from the host device, one or more second parameters associaied
with erasing the one or more second bits at the one or more second addresses of the address
space; and

grasing, from the memaory device during a first duration that is exclusive of a
second duration for recetving the one or more second parameters, the one or more first bits

from the one or more first addresses of the address space.

26. The method of clamm 17, wherein the first command indicates to erase
one or more first bits at one or more first addresses of an address space and the second
command indicates to crase one or more second bits at one or more second addresses of the
address space, and wherein performing the first memory access procedure comprises:

receiving, from the host device, one or more first parameters associated with
crasing the one or more first bits at the one or more first addresses of the address space; and

transmitting, to the host device during a duration that at least partially overlaps
with receiving the one or more first parameters, a request for one or more second parameters
associated with erasing the one or more second bits at the one or more second addresses of

the address space.
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21 The method of claim 20, wherein performng the second memory
access procedure comprises:

recetving, from the host device, the one or more first parameters associated
with erasing the one or more first bits at the one or more first addresses of the address space;
and

transmitting, to the host device during a first duration that is exclusive of a
second duration for recetving the one or more first parameters, a second request for one or
more fourth parameters associated with erasing the one or more second bits at the one or

more second addresses of the address space.

22. The method of claim 17, wherein the first command indicates o
configure a first mode for one or more first addresses of an address space and the second
command indicates to configure a second mode for one or more second addresses of the
address space, and wherein performing the first memory access procedure comprises:

recetving, from the host device, one or more parameters associated with
configuring the second mode for the one or more second addresses of the address space; and

configuring, during a duration that at least partially overlaps with receiving the
one or more parameters, the first mode for the one or more first addresses of the address

space.

23. The method of ¢laim 22, wherein performing the second memory
access procedure Comprises:

receiving, from the host device, one or more second parameters associated
with configuring the second mode for the one or more second addresses of the address space;
and

configuring, during a first duration that 15 exclusive of a second duration for
recciving the one or more second parameters, the first mode for the one or more first
addresses of the address space, wherein the one or more second parameters are received
dunng the first duration that is exclusive of configuring the first mode for the one or more

first addresses of the address space.

24, The method of claim 17, wherein the first conymand indicates to

contigure a first mode for one or more first addresses of an address space and the second
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command indicates to configure a second mode for one or more second addresses of the
address space, and wherein performing the first memory access procedure comprises:
receiving, from the host device, one or more first parameters associated with
configuring the first mode for the one or more first addresses of the address space; and
transmitting, to the host device during that at least partially overlaps with
recciving the one or more first parameters, a request for one or more sccond parameters
associated with configuring the second mode for the one or more second addresses of the

address space.

23. The method of claim 24, wherein performing the second memory
aCCess procedure Comprises:

receiving, from the host device, one or more third parameters associated with
configaring the first mode for the one or more first addresses of the address space; and

transmitting, to the host device during a first duration that is exclusive of a
second duration for recetving the one or more third parameters, a second request for one or
more fourth parameters associated with configuring the second mode for the one or more

second addresses of the address space.
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