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TECHNICAL FIELD

jaoa1} The present disclosure relates generally to apparatus, such as

memories, and their operation, and, more particelarly, to memory management.
BACKGROUND
{0002} Memory devices are typically provided as internal,
semiconductor, integrated circuits in computers or other electronic deviees.
There are many different tvpes of memory including volatile and non-volatile
memory. Volatile memory can require power to maintain iy data and includes
random-access memory (RAM), dynamic random access memory (DRAM), and
synchronous dynanuc random access memory (SDRAM}, among others. Nog-
volatile memory can provide persistent data by retaming stored data when not
powered and can include NAND flash memory, NOR flash memory, read only
memory (ROM), Electrically Erasable Programmable ROM (EEPROM),
Erasable Programmable ROM (EPROM), and resistance varighle memory such
as phase change random access memory (PCRAM), resistive random access
memory (RRAM), ferroelectric random access memory (FeRAM), and
magnetoresistive random access memory (MRAM), among others.
{0603} Memory cells are often arranged tn & mersory aray. In some
examples, the array may be wear leveled, as part of 3 memory management
process, to prevent overuse of portions of the array that could lead to failure of
those portions. Wear leveling can extend the usefid lifetime of a device by
spreading the usage across the various portions of the array (e.g., so that the
portions experience similar usage).

BRIEF DESCRIPTION OF THE DRAWINGS

HHIES Figare | is a block diagram of an apparatus, in accordance with a
number of embodiments of the present disclosure,

{0005} Figure 2 1s a block diagram of portions of a memory array and
associated components, i accordance with a number of embodiments of the

present disclosure.
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{0006} Frgure 3A tdlustrates an example of a portion of & memory amray,
in accordance with & number of embodiments of the presem disclosure.

{0007} Figore 3B ilustrates an exampte of 2 memory cell, i accordance
with a number of embodiments of the present disclosure.

{8608} Figure 4A illustrates signals applicd to 8 memory artay during the
transfer of data within the array, in accordance with a number of embodiments of
the present disclosure.

{0609} Figure 4B illustrates data signals and associated control signals
during the transfer of data within 8 memory array, in accordance with a number

of embodiments of the present disclosure.

DETAILED DESCRIPTION
{0010} The present disclosure is directed to technological improvemenis
in apparatus, such as non-volatile memory (e, FeRAM, flash, ete.). For

example, the disclosed embodiments reduce the time it takes to perform memory

management operations, such as wear leveling operations, compared 1o previous

approaches.
j0011] Wear leveling can mvolve transferring data from source locations
{e.g., 8 source rows} i one section {2.g., a subarray) of a memory array to target

locations {e.2., target rows) i another section of the memory atray and mapping
addresses of the source locations to addresses of the target locations. The sowce
and target rows can be divided nto addressable portions, and the data may be
transterred from the source row to the target row a portion at time,

{0012} In previous approaches, the portions may be transferved one after
another in series. For example, the following transter sequence may be repeated
for each portion of gach source row: The source row is activated; a portion of the
source row is sensed while the source row is activated; the sensed portion of the
source row is transferred to a register while the sowce is activated; the source
row is deactivated; the target row 1s activated; and the portion of the source row
is transterred from the register to a portion of the target row while the target row
1s activated. However, this can be time consuming, and can slow the operation of
the memory, especially for examples in which wear leveling s not performed as

a background operation.
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0013} The present disclosure solves the problems associated with the
previous approaches by transferring data from 8 register to the target row
concurrently in pavatlel with sensing data from a source row while the target row
and source row are concurrently activated in parallel. This results m shorter
memory management cycle Himes and wear leveling tintes, and thus improved
memories, compared to previous approaches.

jo014] In the following detaled description, reference is made to the
accompanying drawings that form a pant hereof, and in which is shown, by way
of Hlustration, specific examples. In the drawings, like numerals describe
substantially similar components throughout the several views. Other examples
may be utilized and structural, logical, and/or electrical changes may be made
without departing from the scope of the present disclosure. The followmg
detailed description is, therefore, not to be taken m a hnuting sense, and the
scope of the present disclosure 15 defined only by the appended claims and
equivatents thereof.

{0015} The figures heremn follow a numbering convention in which the
first digit or digits correspond to the drawing figure number and the remaining
digits identify an element or component in the drawing. Stmilar elements or
components between different figures may be identified by the use of similar
digits. As will be appreciated, elements shown in the various embodiments
herein can be added, exchanged, and/or eliminated so as to provide a number of
additional embodiments of the present discloswre. In addition, as will be
appreciated, the proportion and the relative scale of the elements provided i the
figures are intended o iHlustrate the embodiments of the present disclosure, and
should not be taken in a limiting sense.

{6016} As used herein, “a number of” something can refer to one or more
of such things., For example, a number of wemory cells can refer to one or more
memory cells. A “plurality” of something intends two or more. As used herein,
multiple acts being performed concurrently refers to acts overlapping, at least in
part, over a particular time period. As used herein, the tenm “coupled” may
include electrically coupled, directly coupled, and/or directly connected with no
mtervening elements (e.g., by direct physical contact) or indirectly coupled

and/or connected with intervening elements. The term coupled may further

Led
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mchude two or more glements that co-operate or inferact with each other (e g, as
in a cause and effect relationship).

{0017) Figure 1 15 a block diagram of an apparatus, such as an electronio
systen, in accordance with a number of embodiments of the present disclosure.
The electronic system includes 8 memory system, such as a non-volatile memory
101 {e.g., FeRAM, flash, stc.), coupled 1o a host 103, In some examples, host
103 may be a portion of a computing system, sach as in a personal computer, a
hand-held device, a cell phone, ete.

{0018} Memory 101 includes a memory device 102 and a controller 104,
such as a memory contreller. Controller 104 might inchude a processor, for
example. Controller 104 may recetve command signals {or commands), address
signals {or addresses), and data signals (or data} from host 103 over connections
{8019} Memory device 102 may include a memory array 106 of non-
volatile memory cells. Memory array 106 may include a ferroelectric memory
array, a Cross-point memory array, a Hash memory array {e.g., a NAND flash
memory arrayl, eic. In some examples, memory array 106 iz divided into
sections, such as sabarrays 107-1 and 107-2, but there can more than two
subarrays 147, for example. As used herein, a memory {e.g., 101}, a controller
{e.g., 104), and/or a memory array {e.g., 106) may separately be considered an
“apparatus.”

{0020} Memory device 102 may include address circuitry 108 o latch
address signals provided over VO connections 110 through 1O circustry 112,
Address signals may be received and decoded by a row decoder 114 and a
colunm decoder 116 to access the memory array 106,

{0021} Memory device 102 may read data in memory array 106 by
sensing voltage and/or current changes in the memory array cohumns using
sense/buffer circuitry that in some examples may be read/atch circuitry 120.
Read/latch circuitry 120 may read and latch data from the memory array 106
¥O circwitry 112 may be included for bi-directional data comumunication ovey
the O connections 110 with controlier 104, Write circuitry 122 may be
mcladed to write data to memory array 106,

j0022] Read latch circuitry 120 can include a first register coupled to

subarrav 107-1. Read latch circuttry 120 can include 4 second register coupled to
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subarray 107-2 and the first regaster. In some examples, data can be transferred
trom subarray 107-1 {¢.g., operating as a source subarrav} to the second register
via the first register during a memory management operation, such as a wear
leveling operation, and held. The data can be transferred from second register to
subarray 107-2 (e g, operating as a destination subarray) during a subsequent
wear leveling operation while other data in subarray 1071 is being sensed, for
example. For example, data can be transferred from the second register to a
destination row in subarray 107-2 concurrently n parallel with sensing data from
a source row in subarray 107-1 while the destination row and source row are
concwrrently activated in paratiel.

j0023] Data held in the second register can be ouiput to 1O circuttry 112
during a read operation performed between wear leveling operations. For
example, controller 104 might map an address of a row in subarray 107-1, from
which data has been transferred to the second regisier, to the second register. In
somne examples, controlier 104 may be configured to transfer data in the second
register to a designated row in subarray 107-2 while memory device 102 is being
powered down, such as in response to a desired or undesired loss of power.
[0024] Comntrol circattry 124 may decode signals provided by an
interface bus 126 from controller 104, These signals may include commands,
such as memory management commands from memory management component
128, For example, a miemory management command may be {e.g., may include)
a wear leveling command from a wear leveling component 130 of memory
management component 128 For example, memory device 102 may perform the
wear leveling operations disclosed herein i response to the wear leveling
commands. Other signals provided by control connections 126 from controller
104 can mnclude chip enable signals, write enable signals, and address latch
signals that are used to control the operations on memory array 106, inchuding
data read, data write, and data erase operations.

j0025] Control circuitry 124 may be mcladed in controller 104, for
example. Controller 104 nay include, other circutiry, fitmware, software, or the
like, whether alone or in combination. Controller 104 may be an external
controller (e.g., in a separate die from the memory array 106, whether wholly or
in part} or an internal controller {e.g., included in a same die as the memory

arrav 106}, For example, an internal controller might be o state machine or a
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memory sequencer. In some examples, where controller 104 might be an internal
controller, controller 104 might be pant of memory device 102, Controller 104 is
configured to perform the methods disclosed herein, such as wear leveling,
memory management, and data transfer {e.g., during wear leveling)

{08628} In some examples, memory mavagement component 128 inclodes
an address converter, such as a logical-to-physical (L2P) address mapping table
132, For example, table 132 can map logical addresses received from host 103 to
physical addresses of locations of groups of memory cells, such as rows, within
memory array 100, In some examples, a logical address of a row m subarray
107-1 may be mapped to 3 row in subarvay 107-2 when data from a row in

subarray 107-1 is wransferred to a row in subarray 107-2 during wear leveling. A

o,
fe}

logical address of a row in subarray 107-1 may be mapped {0 a register {e.

&

o
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holding register), which may be part of read/latch circuitry 120, in response to
transferring data from that row to the register during a wear leveling operation,
for example. As used herein, the term “row” can refer to an access line (e.g,,
select line or word line) to which a group of memory cells are commonly
coupled and/or to the group of cells themselves {e.g., “a row of cells™).

{0027} Figure 2 iz 8 block diagram of portions of a memory array, such
as memory array 106, and associated components, in accordance with a number
of embodiments of the present disclosure. Figure 2 includes subarrays 207-1 and
207-2 that can be subarrays of memory array 106, For example, subarray 2011
may act as a sowrce subarray and subarray 201-2 as a target subarray during
example wear leveling operations. A row decoder 214-1 is coupled o rows 235~
1,1 to 235-1,N of memory cells of section 207-1, and a row decoder 214-2 15
coapled to rows 235-2,1 to 235-2 N of memory cells of section 207-2. Row
decoders 214-1 and 214-2 can be mcluded in row decoder 114, for example.
Rows 235-1,1 to 235-1.N can be source rows, and 235-2.1 t0 235-2 N can be
target rows during example wear leveling operations.

j0028] The rows 1 subarrays 207-1 and 207-2 include a number of
addressable portions corresponding to addressable segments that can be referred
to as columns. For example, respective portions of each of rows 235-1.1 to 235-
LN may correspond to respective segments, sach as colamns 236-1,1 to 236-
1,M, and respective portioas of each of rows 235-2.1 to EBS»EEN may correspond

to respective segments, such as columns 236-2.1 10 236-2 M. Cohanns 236-1.1
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to 236-1 M may sach have a different address, and cohunms 236-2.1 to 2362 M
may cach have a different address. Columng 236-1,1 10 236-1.M are coupled to
column decoder 216-1, and columns 236-2,1 to 236-2 M are coupled to column
decoder 216-2. Column decoders 216-1 and 216-2 can be can be included in
columy decoder 116, for example.

{0029 Fach of columns 236-1,1 to 236-1 M meludes sub-colamns 237-
1.1 t0 237-1 K of memory cells, and each of columns 236-2,1 10 236-2 M
mmcludes sub-columns 237-2,1 to 237-2. K of memory cells. A memory cell can
be located at each intersection of a row and a sub-column, for example. Columns
236-1,1 1o 2361 M are respaciively coupled to (e.g., digit) sense components
239-1,1 10 239-1 M, and colwunns 236-2,1 to 236-2. M are respectively coupled to
sense components 23921 to 239-2 M. For example, each of sense components
239-1,1 o 239-1,M can include respective (e.g., digit) sense amplifiers {not
shown in Figure 2} coupled 1o respective sub-columms of sab-colamms 237-1,1 to
237-1-M, and each of sense components 239-2,1 o 239-2.M can include
respective {e.g., digit) sense amplifiers (not shown in Figure 2} coupled to
respective sub-columns of sub-columns 237-2.1 to 237-2-M.

{0030} Sets of hnes 242-1 to 242-M respectively couple sense
components 239-1.1 to 239-1, M to mputs of a multiplexer 244. For example, the
lines in each set of lines 242 are respectively coupled to sense amplifiers
respectivety coupled to sub-colurans 237-1,1 1o 237-1-M. As such, sets of lines
242-1 0 242-M respectively couple columns 236-1.1 1o 236-1,M to multiplexer
244, The output of multiplexer 244 is coupled 1o an inpat of a {¢.g., non-volatile)
register 246, such as a data sense component. For example, multiplexer 244 is
configured to selectively couple columups 236-1,1 to 236-1.M 1o register 246
mdividually, so that one of columns 236-1,1 to 236-1 M at a tune 13 coupled to
register 246, As such, multiplexer 244 is configiwred to selectively couple
respective portions of a selected row of sub-array 207-1, that correspond
respective colummns 236-11 to 236-1.M, to register 246 individually.

{0031} An output of register 246 is coupled to an mput of a multiplexer
248. Multiplexer 248 is coupled to a {e.g., non-volatile) register 209, which can
serve as a holding register. For example, readfatch circattry 120 can include

register 209, so that register 209 may be coupled to 1O circuitry 112, Register
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209 may mclude segments 249-1 to 240-M. ln some examples, segments 2491
to 249-M may be referred to as rogistors 249-1 to 249-M.
{0032} Multiplexer 248 is configured to selectively couple register 246 {o
segments 249-1 to 249-M one at a time. For example, segments 249-1 to 249-M
respectively bold data received individually ab register 246 from respective
portions of a selected row of sub-array 207-1 that correspond o respective
columns 236~1.1 to 236-1, M. Note that the data width of register 246 may be the
same as the data width of each of columns 236-1,1 to 236-1 .M, and the data
width of each of segments 249-1 1o 249-M may be the same as the data width of
each of colummns 236-1,1 {0 236-1,M. Register 209 may have the same data
width as a row 235 in etther of subarrays 207-1 or 207-2 and may hold a row of
data. For example, register 246 and each of seginents 249-1 to 249-M may have
the same data width as a portion of a row 233 corresponding to one of coluns
236, for example.
0033} Segments 249-1 to 249-M are respectively coupled to sense
components 239-2.1 to 239-2 M by sets of hines 250-1 to 250-M. For example,
segmients 249-1 to 249-M are respectively coupled to colummns 236-2,1 to 236~
2. M and thus the portions of the rows 235-2 corresponding to cohumns 236-2.1
o 236-2 M.
j0034} In operation, row 235-1,1 may be selected {e.g., opened) n
response to a wear leveling command from wear leveling component 132 that
addresses row 235-1,1. Row 235-1,1 may be activated {e.g., fired), for example.
Data may be transferred from respective portions of row 235-1,1, corresponding
to the respective columms 2306-1,1 to 263-1, M, one portion af a time to register
246 via multiplexer 244, The respective portions of data may then be transferred
to segments 249-1 to 249-M via multiplexer 248 and held.
{0035} Rows 235-12 and 235-2,1 may be activated concurrently {e.g., in
parallel} in response to a subsequent wear leveling command from wear leveling
component 132 that addresses row 235-1,2, and data in the portion of row 235-
1.2 corresponding to column 236-1,1 may be transferred to reguster 246 via
multiplexer 244 while data from segment 249-1 1s transferred 1o the portion of
row 233-2.1 comresponding to cotumn 236-2.1. The data wn register 246 may then
be transferred to segment 249-1 while data from segment 249-2 is transferred to

the portion of row 235-2.1 corresponding to column 236-2.2.
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{0036} In some e;xamp}e& the data from segment 249-1 may be
transferred to the portion of row 235-2.1 corresponding to column 236-2,1 while
the data m the portion of row 235-1,2 corresponding to column 236-1,1 1s being
sensed by sense component 239-1,1. In other examples, row 235-2,1 may be pre-
charged while sensing the data i the portion of row 235-1 2. For example, pre-
charging a row may be parformed prior to activating the row (e.g., after
deactivating a preceding row) to get the row ready for activation,

{0037} Figure 34 illustrates an example of a portion of a memory array,
i accordance with a number of embodiments of the present disclosure. For
example, the array portion shown in Figure 3A can be a column 336 of a
subarray 307 of an array of ferroelectric memory cells 352, The subarray 307
can be a subarray such as subarray 207-1 and subarray 207-2, and column 336
can be a column such as column 236 shown in Figure 2. The column 336 1s
coupled to a sense component 339, which can be analogous o sense components
239 shown in Figure 2.

{0038} Colunm 336 includes memory cells 352 that may be
programmable to store different states. A memory cell 352 may include a
capacitor to store a charge representative of the programumable states. For
examyple, a charged and uncharged capacitor may respectively represent two
logic states {e.2., & logical one “17 or logical zero “07). Memory cell 352

mclodes a capacitor with a ferroelectric material, in some examples. For
example, ferroeleciric materials may bave a spontanecus electric polarization
{e.g., they may have a non-zero polanzation in the absence of an clectric field).
Different levels of charge of a ferroelectric capacitor may represent different
logic states, for example.

{0039} A memory cell 352 is coupled to a respective access line, such as
a respective one of access hines 335-1 to 335-N, and a regpective data (e.g., digit)
line, such as one of data lines 337-1 to 337-K. For example, a memory cell 352
may be coupled between an access line 335 and g data line 337, In some
examples, access lines 335 may also be referred to as word lines, and data lines
337 may also be referred to as bit lines,

{0040} The memory cells conumonly coupled to aceess lines 333-1 to
335-N form portions of respective rows 335-1 to 335-N {e.g., rows 23511 to
235-1. N}
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{0041} Memaory cells commonly coupled to a data e 337 can be
reforred to as a sub-columm of memory cells. The memory cells commondy
coupled to data lines 337-1 to 337-K respectively form sub-columns 337-1 to
337-K. For example, sub-columns 237-1.1 to 237-1, K may be respectively
configured as sub-cohurms 337-1 1o 337-K, and sub-columns 237-2 1 t0 237-2 K
may be respectively configured as sub-columns 3371 to 337-K. For example,
data lines 337-1 to 337-K may be coupled to a colomn decoder, such as colomn
decoder 216-1 or column decoder 216-2. In some examples, sub-columns 337-1
to 337-K form a columm, such as a column 236 in Figure 2. For example, a
column can be detfined as a number of commonty addressed data lings.

jo042] Sense component 339 includes sense amplifiers 360-1 to 360-K
respectively coupled to data lines 337-1 to 337-K and sub-columns 337-1 10 337-
K. Data may be sensed from the memwory cells 352 in the portion of a row, such
as a portion of row 335-1, by activating row 335-1 (e.g., by applyving a voltage to
the corresponding access line). The data in the memory cells in the portion of the
row may be sensed by sense amplifiers 360-1 to 360-K and thus sense
component 339, Sensed data can be sent from sense amplifiers 360-1 to 360-K
{e.g., sense component 339)to register 246 via multiplexer 248 in response to
activating {(e.g., firing) sense amplifiers 360-1 to 360-K with control signals from
control circuitry, such as control circuitry 124,

{0043] To write data to a portion of vow 335-1, the data may be sent to
sense amplifiers 360-1 to 360-K from a corresponding segment of a register
{e.g., register 209). The data in sense amplifiers 360-1 o 360-K may be written
to the portion of row 335-1 by activating the comresponding access line.

{0044} Figure 3B illustrates an example circuit 365 that mcludes a
ferroelectric memory cell 352, in accordance with a number of embodiments of
the present disclosure. Circuit 365 also includes an access hne 3385 and a data
line 337, Memory cell 352 may include a logic storage component, such as
capacitor 367 that may have g first plate, such as a cell plate 369, and a second
plate, such as a cell bottom 370, Cell plate 369 and cell bottom 370 are
capacitively coupled through a ferroelectric material 371 positioned between
them. The orientation of cell plate 369 and cell bottom 370 may be flipped

without changing the operation of memory cell 352.
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{00451 Cirewit 365 may miclude a select device 372, such as a select
transistor, For example, the control gate 373 of select device 372 may be
coupled to access line 3335, In the example of Figure 38, cell plate 369 may be
accessed via plate line 374, and cell bottom 370 may be accessed via data line
337. For example, select device 372 may be configored 1o selectively couple
data line 337 to cell bottom 370 in response to access line 335 activating select
device 372. For example, capacitor 367 may be electrically isolated from data

B

line 337 when select device 372 is deactivated, and capacitor 367 may be

B

electrically coupled to data line 337 when select device 372 is activated.
Activating select device 372 may be referred to as selecting memory cell 352,

for example. As previously described, various states may be stored by charging
ot discharging capacitor 367.

{0046} Memory cell 352 can be programimed such that capacitor 367 is
in one of a positive polarization state (e.g., corresponding to a “07) or a negative
polarization state {e.g., corresponding to a *17). Memory cell 352 can be sensed
by applving a voltage, such as a positive voltage {e.g., a power supply voltage
Vdd), to plate ling 3 ’?4} and thus cell plate 369, while applying an activation
voltage to access line 337 to activate select device 372, thereby coupling cell
bottom 37¢ to data line 337 that can be floating. A sense amp}iﬁer, suchasa
sense amplifier 360, can compare a resulting voltage on data lme 337 1o a
reference voltage. For examyple, if the voltage on data line is greater than the
reference voltage, capacitor 367 is in a pegative polarization state, and a
corresponding “17 can be sent from the sense amplifier. If the voltage on data
line is less than the reference voltage, for example, capacitor 367 is in a positive
polarization state, and a corresponding “0” can be sent from the sense amplifier.
However, the reading process can overwrite memory cell 332, destroying its
original data. As sach, memory cell 352 might need to be rewritten in a write-
back process that can be similar to refreshisng a DRAM cell.

j0047] To write a “0” to memory cell 352, for example, plate line 374,
and thus cell plate 369, can be grounded while applyving an activation voltage to

-y
73
F g

access line 337 to activate select device 372 1o couple a positive voltage applied
to data line 337 to cell bottom 370, To write a “17 to memory cell 3532, for
example, a positive voltage can be applied to plate line 374, and thus cell plate

369, while applving an activation voltage to access Hue 337 to activate select
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i -5
i F

device 372 to couple grounded data line 337, and thus ground, {0 cell bottom
370. Alternatively, to wiite a *17 1o memory cell 352, for exampie, plate line
374, and thus cell plate 369, can be grounded while applying an activation
voltage to access line 337 to activate select device 372 to couple a negative
voltage applied 1o data Hae 337 to cell bottom 370

0048} Iy some examples, portions of a row of memory cells can be read
as previously described, meaning that the original data stored in the portions can
be destroved and might need to be rewritten. For example, the row may be
sensed and “Is” may be written back to the row, as previously described, while
the row i3 activated {e.g., the row is high). For example, the row can be high for
a time 1RAS, Subsequently, *0°s™ can be written back, as previously described,
to any memory cells in the row that were previously “0s.” The row may be pre-
charged, and there can be a delay between deselecting a previous row and
selecting row before writing back 1o the row. The sum of delay time and the pre-
charge time can be referred to as tRP. In some examples, a time tMM can be the
sum of tRAS and 1RP and can be analogous to the refresh time for DRAM.
{0049} Figure 4A illustrates signals apphied to a memory array during the
transfer of data within the array, in accordance with a number of embodiments of
the present disclosure. Figure 4B illustrates data signals and associated control
signals during the wansfer of data within the array, in accordance with a number
of enthodiments of the present disclosure. For example, Figares 44 and 4B
iHustrate concurrent data transfer from row 2353-1,2 of subarray 207-1 to register
209 and from register 209 to row 235-2.1 of subarray 201-2, for example, dunng
a wear leveling operation performed during a memory management operation in
response o a memory management {e.g., wear leveling) command. The data 18
transterred from row 235-1.2 of subarray 2071 to register 209 and from register
209 1o row 235-2,1 of subarray 201-2 in parallel, for example. The data being
transferred from register 209 to row 235-2.1 could have been transferred
previously from row 235-1,2 of subarray 207-1 to register 209, for example,
during a previous wear leveling operation in response to 8 previous wear
leveling command.

{0050} The upper diagram in the example of Figure 44 is associated with

data transfer from row 235-12 to register 209, such as during a time {RAS, and
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the Jower diagram yn the example of Figare 4A 15 associated with data transfer
from register 209 1o row 235-2,1, such us during a time 1RP,

{0051} The upper diagram in Figure 4A 15 associated with sensing data
from row 235-1.2, such as described previously, For example, the data in row
235-1.2 can be destroved during sensing. The lower diagram in Figure 44 s
associated with writing data from register 209 to row 235-2.1 and can be
analogous to the write~back of “15™ and “0s” as previously described. For
example, the data is written 0 row 235-2,1 instead of writing the data back to
row 235-1,2. In previous approaches, the sensing associated with the upper
diagram and the write-back associated with the lower diagram ave performed
sequentially in series. For example, IRAS and tRP run sequentially in series so
that the time tMM ts the sum of tRAS and {RP. However, in Figure 44, the
sensing and the write-back are performed concurrently w parallel, thereby
reducing tMM. For example, tRAS and tRP can ron concurrently in Figure 44,
jo052} The write back can include applying a write voltage 478 to sub-
columns of the sub-columns 237-2.1 to 237-2.K of columns 236-2,1 {0 236-2.M
to write a }Qgic I, for example. The write back can mclude applying a write
voltage 479 {e.g., about zero volts) to sub-columns of the sub-columns 237-2.1
to 237-2 K of columns 236-2,1 to 236-2 M to write a logic O, for example. A
voltage of a signal 470 that is applied to row 235-2,1 s increased {e.g., from
zero volts} to a voltage level 471 to activate row 235-2,1 while wiite voltages
478 anddor 479 are applied. Although voltages 478 and 479 arve described as
respectively writing logic 1s and logic Os, voltages 478 and 479 can respectively
write logic Os and logic 1s in other examples.

{0053} While row 235-2.1 1s activated, sensing voltage signals 472
applied to the sub-columns 237-1,1 to 237-1 K of each of columns 236-1,1 to
236-1.M may be increased 1o a voltage level 473, While row 235-2,1 18 activated
and the voliage s—ignal 472 15 at voltage level 473, a voltage of a signal 474 that is
applied 1o row 235-1 2 1s increased (e.g., from zero volts) to a voltage level 473
to activate row 235~1.2 so that rows 23512 and 233-2.1 are active concurrently
i parallel. In response to activating row 235-1,2, the voltages of voltage signals
472 go to a voltage level 476 that 1s greater than a reference voltage VREF to
sense a logic 1, for example, and to store the logic 1 m register 209 andfor to a

voltage level 477 that is less than reference voltage VREF to sense a logic 0, for
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example, and to store the logic 0 in register 209, Although voltage levels 476
and 477 are described as respectively corresponding to logic 1s and logic 0s,
voltage levels 476 and 477 can respectively correspond to logic Os and logic 1s
i other examples.

{0054} Control signal 480 in Figure 48 can be apphied to the sense
components 239-2_1 to 239-2,M, and data signal 481 corresponds to data being
transferred from register 209 to row 235-2,1 while row 235-2.1 1s activated. For
example, data D1 10 DM, of a row of data, respectively in segments 249-1 t©
249-M of register 209 may be respectively transferred to sense components 239-
2,1 10 2392 M respectively m response fe activation pulses 482-1 to 482-M of
control signal 481, For example, activation pulses 482-1 to 482-M may
respectively activate sense components 23921 10 2392 M. Data D1 to DM may
be respectively transferred to portions of row 233-2.1 respectively cotresponding

to columns 236-2.1 to 236-2 M respectively from sense components 239-2.1 1o

2392 M.
{0055] Control signal 483 in Figure 483 can be applied to the sense

components 239-1.1 to 239-1 M, and data signal 484 corresponds to data being
transferred from row 235-1.2 1o register 209 via register 246 while row 235-1.2
is activated. For example, data Al to AM, of a row of data, respectively
corresponding to columns 236-1,1 t0 236-1, M may be respectively transferred to
sense components 239-1,1 to 239-1.M respectively in response to activation
pulses 485-1 10 485-M of control signal 483, For example, activation pulses 485~
1 to 485-M may respectively activate sense components 239-1,1 10 239-1 M.
{00356} In some examples, data D1 is tansterred from sepment 249-1 to
the portion of row 235-2.1 corresponding to colamn 236-2.1 in response to
activating row 235-2,1. Data D2 is then transferred from segment 249-2 1o the
portion of row 235-2,1 corresponding to cohunm 236-2 2 while row 235-2,1
remams activated and while data Al is transferred from the portion of row 235~
1,2 corresponding to colunm 236-1,1 to segment 249-1 in response 1o activating
row 235-1,2.

{0057} The transfer of data D2 to data DM from resister 209 to row 235-
2,1 respectively concurrently with the transfer of data Al to data AM-1 from
row 235-1.2 to register 209 can continue until data DM is transferred. Data AM

15 then transferred to segment 249-M so that segments 249-1 to 249-M
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respectively contam data Al to data AM respectively from the portions of row
235-1,2 respectively corresponding to columas 236-1,1 10 236-1 M. In some
examples, each of data Al to data AM-1 may be sensed by a respective sense
component 239-1 in response 1o a respective activation pulse 485, sent to
register 246, and sent from register 246 1o a respective segment 249 while rows
235-2.1 and 235-1 2 are currently activated and while data is sent froma
segment 249 to row 235-2,1. The controller 104 can also be configured to
perform an exror correction operation, using an error correction code (ECC), on
data Al to data AM while 3t is being transferred from row 235-1,2 to register
209, such as while data Al to data AM 15 being transferred from register 246 to
register 209, for example.,

{0058] Although specific examiples have been illustrated and described
herein, those of ardinary skill in the art will appreciate that an artangement
calculated to achieve the same results can be substituted for the specific
embodiments shown. This disclosure is intended to cover adaptations or
variations of one or more embodiments of the present disclosure. Itis to be
understood that the above deseription has been made in an iHlustrative fashion,
and not a restrictive one. The scope of one or more examples of the presemt
disclosure should be determined with reference to the appended claims, along

with the full range of equuvalents o which such claims are entitled,
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What 15 clarmed 15

i An apparatus, comprising:
an array of memory cells, comprising:
a first section comprising a plurality of rows; and
a second section comprising a phuvality of rows; and
a controller configured to, in association with wear leveling:
transfer data stored in a first row of the first section from the first
row 10 a register; and
transter the data from the register to a destination row of the second
section while data in 2 second row of the Hrst sechion is

being sensed.

5

The apparatus of claim 1, wherein the controller 1s configiwed to
concwrrently activate the second yow and the destination row in parallel to
transter the data from the register to destivation row while the data in the

second row is being sensed.

pat

3 The apparatus of claim 1, wherein the data in the second row i3 destroyed

as the data i the second row is being sensed.

4, The apparatus of any one of clatms 1 to 3, wherein the controller being
configured to transfer the data from the first row to the register comprises
the controller being configured to transfer respective portions of a number
of portions of the data from the first row to respective segments of the

register.

=]

The apparatus of any one of claims 1 to 3, wherein the controller being
configared to transter the data from the register to the destination row in

the second section comprises the controlier being configured to transfer
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portions of the data from respective segments of the register to respective

portions of the row in the second section.

6. The apparatus of any one of claims 1 to 3, wherein the controller being
configured to transfer the data from the register to the destination row in
the second section while data in the second row of the Hrst section s being
sensed comprises the controller being configured to ransfer the data from
the register to sense amphifiers coupled to the destination row in the second

section while the data in the second row is being sensed.

7. An apparatios, comprising:
an array of memory cells, comprising:
a first section comprising a plurality of rows; and
a second section comprising a plorality of rows; and
a controller configured o
transter data in a first row of the first section from the fisstrow to a
first register;
transfer the data from the first register to a second register; and
transfer data in a second row of the first section from the second
row to the fivst register concurrently and 1 paraliel with
transferring the data in the second register from the second

register to a row in the second section.

8. The apparatus of clatm 7, wherein the controller 15 configured to precharge
the row in the second section concurrently and i paraliel with the data in

the second row being seased.

9, The apparatus of claim 7, wherein the controller is configured 1o correct
the datg from the first register asing an error correction code before

sending the data to the second repister.

eeey
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10, The apparatus of any one of claims 7 to 9, wherein the controller being
configured to
transfer the data in the first row from the firstrow to the first register
comprises the controller being configured to transfer a number of
portions of the data in the first row to the first register a portion at a

time; and

transfer the data from the first register to the second register comprises the
controtler being configured to transter each portion of the data
from the first regaster to a different segment of the second register
so that the second register comtains the number of portions of the

data.

11, The apparatus of any one of clanms 7 to 9, whergin

the data transterred from the second register is transferred from a first

segment of the second register;

the controller 1s configured to transfer the data in the first register to the
first segment of the second register concurrently and in parallel
with transferring data in a second segment of the second register to

the row in the second section; and

the data is transferred from the first segment of the second register to 8
first portion of the row in the second section and the data in the
second segment of the second register 1s transferred to a second

portion of the row i the second section.

12, The apparatus of any one of claims 7 1o 9, wherein the controller s
configared to transter the data from the first row 1o the first register and
the data from the first register to the second register in response (0 @ Wear
leveling command and 1o transfer the data from the second row to the first
register and the data in the second register to the row in the second section

i response to a subsequent wear leveling command.
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13 An apparatus, cComprising:

an array of memory cells, comprising:
a first section comprizing a plurality of rows of memory cells; and
a second section comprising a plurality of rows of memory cells:
and
a register coupled to the first section and the second section, the register
comprising a plurality of segments; and
a controller configuwred to perform a memory management operation,
comprising:
transferring respective portions of a first row of data in 8 first rew
of memory cells of the plurality of rows of memory cells in
the first section a portion at a thne to respective segments of

the phurality sepments of the register;

transferting a respective portion of the first row of data from a
respective segment of the register to a respective portion of
a row of memory cells of the plurality of rows of memory

cells in the second section; and

transferring a portion of a second row of data in a second row of
memory cells of the plurality of rows of memory cells in
the first section to the respective segment of the second
register, from which the respective portion of the first row
of data was transferred, concurrently and in paraliel with
transferring data from another segment of the second
register to another respective portion of the row of memory

cells i the second section:

i4. The apparatus of claim 13, wherem the controller is configured to!

activaie the row of memory cells w second section to transfer the

reypective portion of the first row of data from the respective
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segment of the register to the respective portion of the row of

memory cells in the seeond section; and

to activate the second row of memory cells in the first section,
concurrently and in paraliel with the row of memory cells in
second section being activated, to transfer the portion of the second

row of data to the respective segment of the second register.

15, Anapparatus, comprising:

#11 BLTRY, COMPIISING:
a first section comprising:
a number of rows of memory cells, each row having a
number portions; and
a number of sense components, wherein respective sense
components of the number sense components are
coupled to respective portions of the number of
portions of each row of the first section; and
a second section COMPrising:
a number of rows of memory cells, each row having a
mumber of portions; and
a nurnber of sense components, wherein respective sense
components of the nurmber of sense componenis are
coupled to respective portions of the number of
portions of each row of the second section;
a first register coupled to the respective sense components of the first
section;
a second register coupled 1o the first repister and 1o the respective sense
components of the second section; and
a controller coupled to the artay, the controller configured to cause, in
response 1o 8 memory management command:
cach respective sense component of the first section to sense a

respective segmient of data from a respective porfion ot a

20



WO 2019/231554 PCT/US2019/025134

first row of the first section and to send the respective
segment of data to the first register;

the first register to send each respective segment of data from each
respective portion of the first row to the second register;
and

the second register to send a respective segment of data to a
respective sense component of the second section while a
respective sense component of the first section senses a
respective segment of data from a respective portion of a

second row of the first section.

16 The apparatus of claim 15, wherew the controller is configured to cause
the respective sense component of the second section to send the datato a

respective portion of a row in the second section.

17.  The apparatus of claun 13, wherein the controller 18 configured 1o cause:

the respective sense component of the first section 1o send the respective
segment of data from the respective portion of the second row 1o

the first register; and

the first register to send the respective segment of data from the respective
portion of the second row 1o a portion of the second register from
which the respective segntent of data was sent to the respective
sense component of the second section while another respective
segment of data from another portion of the first row is sent from
another portion of the second register to another respective sense

companent of the second section.

18, A method, comprising
transferring respective portions of a first row of data g first row of
memory cells i a first section of a memory array a portion at a

time to a first register;
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wransferring each respective portion of the Srst row of data from the first
regisier 1o a respective segment of @ second register; and

transterring a respective portion of the first row of data from a respective
segment of the second register to a respective portion of a row of
memory cells 11 a second section of the memory array concurrently
and in paralie! with tansferring a portion of a second row of data
i a portion of a second row of memory cells 1n the first section o

the first register.

19, The method of claim 18, further comprising sending the data in the second
register to mputfontpat cirouitry i response o a read command addressing

the first row.

200 The method of any one of claims 18 and 19, further comprising
transferring the portion of the second row of data from the first register to
the respective segment of the second register, from which the respective
portion of the first row of data was transferred, concurrently and in paraliel
with transferring another respective portion of the data of the first row of
data from another segment of the second register to another respective

portion of the row of memery cells in the second section,

21, The method of any one of claims 18 and 19, wherein transferring the
respective portions of the first row of data a portion at a time to the first
register comprises transforring each respective portion of the first row of
data to the first register so that there is only one of the respective portions

of the first row of data in the first register at g time.
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