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(57) Abstract: This disclosure concerns memory cell sensing. One or more methods include determining a data state of a first
memory cell coupled to a first data line, determining a data state of a third memory cell coupled to a third data line, transferring de-
termined data of at least one of the first and the third memory cells to a data line control unit corresponding to a second data line to
which a second memory cell is coupled, the second data line being adjacent to the first data line and the third data line, and determ -
ining a data state of the second memory cell based, at least partially, on the transferred determined data.
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MEMUORY CELL SENSING
Technical Field

{001} The present disclosurs relates generally o semiconduector

memory apparatuses and methods, and more p-a;‘ti cularly, to memory cell

Sensing.
Backeround
A Memory dovices ave typicalty provided as internal,

semiconductor, itegrated circuits in computers or other electronic apparatuses,
There are many different types of memary, mchuding random-access mamory
{RAM), read only memory {ROM), dynamic random access memory {DRAM),
syachronows dynamic random access memory (SDRAMY, resistive random
access moemory tRRAM), phase change random secess memory (PCRAM),
magnetre random access memory (MRAM), and flash memory, among others
003 Uses for Jash memory inclade memory for solid state drives
{58Ds), personal computers, personal digital assistants (PDAs), digital cameras,
cellular telephones, portabile music players {e.g., MP3 players), and movie
plavers, ameong various other electronic apparatoses. Flash memory vells can be
orgamized 1 an aray archiecture (e.g., a NAND or NOR ant’hi.i‘ecmm) and gan
he programmed 0 a particalar {e.g., desived) data state. For mstancee, electric
charge can be placed on or removed from a charge storage structwre (2.2, 8
floating gate ora charge trap) of a memory cell to program the cell o one of
two data states, such as to represent one of two binary digis (og, Lor ),
{004} Flash memory cells can also be programmed (o one of more than
two data states, such 43 to represent one of four, sight, or sixtesn dala statex
e, THLL 011, 0011, 1011, 1001, 0001, 0101, 1101, 1100, G106, DOOD, 1000,
1010, 6010, 0110, and 11160}, Such cells may be reforréd to as mulistate
memory cells, multionit colls, or mudnlevel cells (MLCS). MLCs can aliow the
manufachire of higher density memones withoot increasing the physical namber
of memory cells beeanse cach celf can represent more than one digit (e g, more
than one bit), One of the data states can be an ergsed state. For example, a
“lowenmost” data state may oot be programmed above the srased state. That s,

t the cell is programmed to the lowermost data state, the cell remains in the
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erased state rather than having additional charge added o the charge storage
structure of the cell {e.g., during 8 progranmming operation).  Dhata states other
than the crased state can be veferred twoas "non-crased” states.

UHERY A programmed charge stored on charge storage struchures {e.2.,
floating gates) of flash memory cells can shift due v coupling between charge
storage structures of adjavent {e.g., neighboring) cells (e.g., cells coupled o
adjacent data hnes). For example, in instances in which a particular Soating pate
mentory cell is progranmed prior to one or both of the floating gate memory
cells on netghbmving dota Hnes, the subsequent programpung of the cells on the
neighborimg data boes can shutt a threshold voltage (V1) of the particular cell due
i foating gate-to-Hoating gate (FG-FG) capacitive coupling. Suach Vi shifis can
atfect the resuliant dita state of the particular cell in response to ¢ sensing (2.2,
vead) operation and, i some instances, can resalt i erroneous sensing of the
data {e.g. erroneous reading of the resultant data state}. Some progravming
techiigaes, sach as shielded bit hine (SBL) programuning, can be used o reduce
effectsy of PG-FG coupling. However, as the spacing between adjacent datg lines
{e.g., bit fines) and access bnes {eg., word lines) is reduced, the effects of FG-

FG coupling between adjacent cells can increase.

Briel Description of the Drawines

{06} Figure | is a schematc of @ portion of @ mremory amay in
aceordance with 2 number of embodiments of the present disclosure,

{007} Figure 2 1s a schematic of g portion of a memory aray including
data tine control wmits sharved by adjacent patrs of data Hines in accordance with a
number of embodiments of the present disclosure,

jABOR] Figure 3 18 @ block diggram Hlustrating a shared data line contral
urit in accordance with a number of embodiments of the present disclosure.
FOGO9] Flgure 4 tHustrates a block diagram of an apparatus in the form of
an electromic memory system having a memory device operated m accordance

with a number of embodiments of the present disclosure.

Petatded Descrintion

(6010} The present disclosore includes apparatuses and methods for

sensmg memory cells. For example, sensing memory cells can inchade
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determining a data state of a first memory cell (e.g., @ first aggressor memeny
celly coupled (o a first data line, determining a data state of a third memory cell
{e.g, a second aggressor memory cell) coupled 1o a third data Hing, transtfarring
determuned data of at least one of the first and the third memory cells 1o 4 data
line control unit corresponding fo a second data line to which a second memory
cell {e.g., a target memory call) is coupled, the second data ine being adjacent to
the first duta Line and the third data line, and determining a data state of the
second memory cell {e.g., the target memory cell) based, at feast partially, on the
transtirred determined data {e.g., from the first andfor the second aggressor
memaory cells).

jo0T ] A number of embodiments of the present disclosure can reduce
sensing errows {e.g., read errors) caused by charge storage structure 1o chiarge

siovage stracture {e.g., FG-FO) coupling as compared {o previons sensing
approaches, As an example, the data states of a number of memory cells {og.,
aggressor memory cells) adiscent to @ target cell to he read can he determined
prior to the target colf being read. In a number of embodiments, a plusality of
sensing voltages (e.g., different sensing voliages) can be applied to 4 selected
access ine 1o which the target cell and the adjacent memory cells are coupled,
which can resull in owtput of o number of potential data states for the target cell
As described further herein, a particular data state from among the number of
potential data siates can be selected based, at feast partially, on the transterred
determined data states (e g, progranumed status) of the namber of adjacent celis.
{O012] iy the fellowing detatted desceription of the present disclosure,
reference i made to the accompanying drawings that form a part hereof, and in
which is shown by way of llastration how one or more embodiments of the
disclosure may be practiced, These embodiments are described in sufficient
detail to enable those of ordinary skifl in the art to practice the embodiments of
this disclosare, and 5 1o be undersiond that other embodiments may be utilized
and that process, olectrical, and/or stractural changes may be made without
departing fom the scope of the present disclosure. As used herem, the
designators “N” and "M, particelacly with respect to reference numerals 1 the
drawings, mdicate that & namber of the particolar festure so designated can be

included with oee or more embodiments of the present disclosure.
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{I013] The figures herein follow a numbering convention in which the
first diggt or digus correspond 1o the drawing figure number and the remaining
digits identity an elument or component in the drawing. Similar elements or
components between difforent figures may be identified by the use of similar
digats., For example, 105 may reference element "037 in Figure 1, and a similar
element miay be referenced as 405 n Figure 4. As will be appreciated, elomeniy
shown in the various embodiments herein can be added, exchanged, andfor
eliminated so as to provide & number of additional entbodiments of the present
disclosure, In addition, as will be appreciated, the proportion and the relative
scale of the clements provided i the figures are intended to Hlastrate the

ernbodiments of the present invention, and should not be taken in a Hmiting

U Flgure | iHustrates a schomatic diagram of a pottion of a memory

array 100 1 accordance with a number of emshoduments of the present
disclosare. The embodintent of Figure 1 tHlustrates 8 NAND architectare non-
volatife memory array. However, embodimuonts deseribed herein are not Hinited
o this example. As shown in Figure 1) the memory avay 100 ncludes aceess
Hues {e.g., word Himes) 105-1, . ., TO3-N and inlersecthing data ines (e.g., bt
hnest 107-1, 107-2, 107-3, . 107-M. Forgase of addressing in the digitsl
environment, the nomber of word lines 103-1, .., 105-N and the number of bit
tines 107-1107.2, 1073 . 107-M can be some power of two (e.g., 256 word
Hines by 4,096 bit Hines), for instance.

{0015} Memory arrgy 1 inclodes NAND strings 1H09-1, 10922, 109-3 |
L. 109N, Bach NAND string includes non~volatile memory cells F1i-1, L.,
$11-N, cach communicatively conpled to a respective word line 1051, .. 105-
N, Each NAND string {and its constituent memory cells) is also associated with
a tocal it fing 107-1, 107-2, 1073, 107-M. The non-volatile memaory cells
PHI-L, 0 BEEN ol cach NANIDY string 109-1, 1092 10923 .. 109-M are
coupled 1 series source to drain hetween g source select gate (SGS), ez 8
freld-offect trapsistor (FETY 13, and o drain select gate (8GDY, g, FET 119,
Bach sowrce select gate 11315 configured to selectively couple a respective
NAND string fo a conwnon sowrce 123 responsive to a sigoal on source select

line 117, while each drain select gate 119 ts configured o selectively couple a
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respoctivee NAND string to g respective it e responsive to 8 signal on drai
sedect Hne 115

EH IR As shown in the embodiment ihastrated o Figure 1, a source of
source select gate 113 is coupled to a common source hne 123, The drain of
sowrce seleot gate 113 is conpled 1o the scurce of the memory cell 111-1 of the
corresponding NAND string 1091, The dram of drain sedect gate 119 15 coupled
to bt fine 107-1 of the comresponding NAND string 108-1 at drain contact 12141,
The sewrce of drain select gate 119 is coupled to the draiy of the last memory
cefl 111-N, e.g., 8 floating-gate transistor, of the corresponding NAND string
109-1,

g in a munber of embodiments, the non-volatile memory cells 111-
I, .. THE-N include a source, a drain, @ charge storgge structure, such as a
floahing gate, and a control gate. The non-volatile memory cells 111-1, 0. L 111-
N have their control gates coupled to a word Tme, 105+, 105N,
respectively. A “column™ of the non-volatile memory cells includes a mumber of
strngy 109 coupled to g given local data fine {e.g, it ine} 107, A “row™ of the
non-volatife memory cells are those memory colls commony coupled to 4 given
access fine fe.g word Hine) 103-1 . 105N Use of the terms “column™ and
“row” is not meant to imply & particular Bnear (e.g., vertical and/or horizontal
oriemtation of the aon-volatile memory cells, A NOR array architectre would
be sirnilarly laid oud, except that the string of wemory cells would be coupled in

paratiel between the seleet pates,

{0018} Subsets of cells (e, in a $BL architecture) coupled to 4 selecied
word Hne {e.g., 1051, .. ., 103N} can be programumed andfor sensed (e, read)

together as a page of memaory cells. A programming operation {(0.g., a write
pperation) can include applying g number of programming pulses {e.g., 16V-
20V o a selected word Bne in order to increase the threshold voltage £V of
selected cells coupled (o that selected access Hine 1o a desired prograny voltage
level corresponding to a desired data state,

foo19y nvanoes mstances, such as with g SBL architecture, the bit lines
107-1, . 107-M can be separated mio even numbered hit hnes and odd
nuntbered bit hnes. In such cases, cells corresponding o a selected word Hine
and even mumbered bit Hnes can be progravmmed together and can be referred o

as an even page of dats. Simtlarly, cells corresponding to the selected word line
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and odd nombered it Hites gan be progranuned ogether and can be referved to
as an odd page of data. The cells coupled to alternating gven numbered and odd
numbered bit hines (e.g., ao even page and an odd page) can be programmed
andior sensed at difforent times. For instance, even pages associated with
selected word lines can be programmed andfor sensed before the odd pages
associated with the selected word hines. As noted above, and as described
further herein, FGAFG coupling anddor bit Bine to bt line coupling can nfluence
the deternuned data states of adjacent (¢.g., neighboring) memory cells

prograguned saud/or read at different tines .z, as even pages and odd pages of

data).
j0020] An erase opergtion can include applying a refatively high

potential difference between the comtrol gates of the memory cells and thew
channel regions i order to rervove charge (e.g., electrons) from the charge
storage stractures of the cells, In a NAND armav, a block of memory cells
including multiple pages of memory cels can be crased together in an erase
eperstion. For example, 20V can be applied (o the substrate body and 0V can be
applied to the control gates of the cells in a block of memory cells being erased.
The high voltage erase pulse, or pulses, is intended to nject electrons from the
charge storage structures of the memory cells into the substrate active arsa.
A2 A sensing operation, such as a read or progrant vertfy operation,
can include sensing a voltage andfor carrent change of a bit Hine coupled to a
selented cell inorder to determine the data state of the selected cell. The sensing
operation can involve applying o sigaal to {e.g., driving or hiasing) a bit hne
{e.g. hit Hine 167-1) assoctated with a selected memory cell above a signal {e.g.,
bias voltage) applied to a source fine {e.g., source line 123} associated with the
selected memory cell. A sensing operation may include precharging the bit ine
171 followed with discharge dependent on the amoont of charge stored on the
selected memory cell, and then sensing the amount of discharge.

{022} Sensing the data state of a selected cell can nclude applying a
number of sensing signals (e.g., read voliages) to a sclected word line while
applyving a number of pass sigoals (e g, read pass voltages) o the word Hnes
coupled to the wselected cells of the string sufficient 1o place the unselected
cells in a conducting state independent of a threshold voltape of the unselected

cels. The bit line corresponding to the selected cell hang read andior veritied



WO 2013/181591 PCT/US2013/043702

can be sensed to deternuine whether or not the selected cell conducts 1 response
to the particular sensing voltage apphied to the selected word line.
{0023} in a sensing operation performed on a selected memory cell ina
NAND stoing, the unselecied momory cells of the string are based so as 10 be w
a conducting state. In such a sensing operation, the data state of the selected cell
van be defermined based on the cwrrent andfor voillage sensed o the bl Hne
correspondimg 1o the string. For sstance, the data state of the selected cell can
be determined based on whether the bit line current changes by a particalar
amourt or reaches a particudar level i a given tinse period. When the selected
cedl 18 1 8 conductive state, current Tloves between the source line contact al one
end of the string and a bit line contact at the other end of the string.  As such, the
cyrrent associated with sensing the selected cell ts carried through each of the
other cells in the string and the select transistors,
244 As described forther berein, capacitive couphing, such as FG-FG
coupling between a target cell and adjacent memory cells coupled 1o 8 selected
word Hne, can affect the Vi of a target cell. For instance, the target cell may be
programmed to a particoelar Vi corvesponding to a particular data state. The FG-
FG coupling between the target cell and adjacent cells may shift the Viotthe
target cell. The amount of shift assomated with the FOG-FG coupling can depend
om factors sach as the data state of the target cell s adiacent memory cells {e.p.,
whether one or both of the adjacent memory cells coupled 1o the selected word
ting are programmad to an erased data statg or o a non-crased data state).
Therefore, maintaining a predetermined sensing voltsge o determine the
particular data state can be less rebiable than selecting which of the data state
outputs resulting from application of a plurahity of sensing voltages s
approprigte based on the data states of the target cell's adjacent memory cells,
EHIPAT The amowunt of capacitive coupling between adjacent data lines,
adjavent menory cells on adjacent data lines, anddor between the data Hoes and
ground voltage, among others, can depend on various factors such ag, for
example, a distznee between the dats lines andior the memuory colls and a voltage
on the data Hines andéor the memory cells, among other laclors. As desenbed
further hetein, memory cell to memory cell capacitive coupling can be af least
partially overcome with seasing operations that determing the data state (..,

programmed status) of Taggressor” memory celis, which may be Capacitatively

peded
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coupled to a “target” memory cell to be evaluated, to determine the appropriate

sensing voltage (e.g., the output data state resulting from that particudar sensing

voltage) for determining the data state of that target memory cell.
ja026] A charge stored by (e.g., by 8 FG of} an aggressor memory cell

*-‘

{.2., as applied to a coupled data hine} can be changed from a first voltage {e.g
11y an erased data state) to g higher second voltage {e.g., v 3 non~-erased data
state). The second voltage associated with the non-erased data state of the
menmory cell cant be a value such as about 500 mV| for instance. The particular
value of the non-erased data state voltage can vary depending o, for ingtange,
the particular now-erased state of a wanber of von-erased states (e.g i a MLC
operation) with which the voltage is associated. The first vollage can be a
arognd voltage (e.g., 8 V), for instance, associated with the erased data state of g
memory cell,
[27} There can be a nunber of possible effects (e g, induced voltage
changes) on a target memory cell in response to voliage changes on @ number of
adiacent aggressor memory cells, which can be due, at least partially, o
capacitive coupling between the ageressor and target memory cells. For
instance, consider siugle level cells (SLUS) rather than MLCs. A charge stored

on a target memory cell {e.g., on the FG thereol) may remain unchanged if no

aggressar memory cells adjacent o the arget memory cell have charges changed
from a first voltage (e.g, in the erased data state) 1o the second voltage (e.g., both
aggressor memory cells sharing an access line with the target memaory celf
remain in the crased data state).

{0028} However, a vollags change can be induced on the target memory

cell responsive o one of the aggressor memory cells having a stored charge
being changed from, for instance, the erased data state o the non-erased data
state. The charge on the target memory celf can change {e g, shifl) from a first
voltage (e g, in the erased data state) to a particular second vollage. A greater
voltage change can be induced on the target memory cell in response w0 both
adjacent aggressor memory cells having a stored charge being changed, for
instance, from the erased data state 1o the non-erased data state. In addition, the
stored charge of a tavget memory cell in a von-erased data state can be similarly
elovated. The magnitude of such changes in stored charge on the target celf can

be determingd by experimental observatiog.
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9
{0291 A sensing voltage appropriate to read the data state of the target

cell can depend on the data states (e g, programmed status) of| for example, two
ageressor cells adiacent to each respective target cedl {e.g., whether zero, ong, or
hoth aggressor colls are at a non-crased data state or an erased dita state).

However, sensing voltages applicd fo access hines {e.g., to which aggressor

memory cells and target memory cells are coupled) are determined priorto s
sensing {o.g, read) operation.
{030} Accordingly, a plurality of sensing voltages can be applied to a
sedected access Hve o which the target memory cell 15 coupled 1o cuiputa
nuntber of potential data states for the target merory cell. For instance, for g
SLC, g first sensing voltage determined to be appropriate to read those target
cells whose adjscent aggressor cells are both at a first dasa state (.8, the erased
data state) can be applied 1o the selected access Hine to read those target cells
whose adjacent aggressor cells are at the first data state {e.g., the erased data
state). A second sensing voltage determined to be approprigte fo read those
target celly whose adjacent aggressor cells include a first aggressor at the fingt
state (e g, the erased data state) and a second apgressor at a second state {e.g.,
the non-erased data state) can be applied to the selected access Hne to read those
target celfs whose adjacent aggressor cells include a first aggressor at the first
state and a second aggressor at a second state. A third sensing voltage
determined to be appmprime to read those target cells whose adjacent aggressor
cells are both at the second data state (e g, the non-srased data state) can be
applied to the selected access hine 1w read those target cells whose adjacent
agevessor cells are both at the second data state.
jo031} in cases in which the memory cells are MLCs, the appropriate
sensing voltage to read the data state of the target coll can alse depend on the
particalar non-erased states to which the aggressor cells are programmed {e.g.,
whether the aggressor cells ave progranumed 0 an uppermost non-erased dala
state or one of a mumber of itermediate non-erased data states). Accordingly,
more than the three sensing voltages just described may be applied o the
selected access hne based on the potential data state combinations of the
aggressor cells,
joe32) Figare 2 18 @ schematic of & portion of a memory array 240

inchuding dats Ime control units shared by adjacent pairs of dats lines in
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accordance with a number of embodiments of the present disclosure. In this
example, respective pairs of even-numbered and odd-numbered adjacent data
Hnes share 3 common data line control unit {e.g., 3 DLW, Forinstance, even-
numbered data e 2421 and odd-numbered data Hine 24201 share a common
PLOU 262-1, data lipes 24262 and 2420-2 share & commen DO 202-2, data
fines 242e-3 and 3420-3 share a common DLOU 262-3, and data fines 2424
and 24204 share a conwpon DLOLU 262-4. Rach ofthe DOLUS (v, 362341,
623 262-3, and 263-4) illustrated i Figure 2 can be selettively conpled to a
pair of even-numbered and odd-noumbered data Bres via circuitry (2.8, via
interface linesy 2601, 260-2, 260-3, and 26{-4). The data lines iHlustrated in
Figare 2 can be data lines such gs those ilustrated in Figure 1, For example.
LUIRRT The momory array 240 shown i Figure 2 can include a number
of isolation devices 2354 and 255 {e.g., transisiors), which can be operated {e.g.,
turned ondodl via apphication of a control signal) to selectively couple one ol the
data hines of an evendodd pair to a respective one of the DLCUs 262-1, 2

G-1, 260-2, 260-3, and 26(4}. For

262-3 and 262-4 {e.g., via mterface lines 2
example, transistors 254 and 253 can be operated to select which one of the data
tnes of the respective evanvodd pair of data Hoes (e.g., 242e-12420-1, 243¢-
224%0-2, 242e-32420-3, and 242e-42420-4) s to be selectively couplad to dis
respective DLCU262-1, 262-2, 262-3, and 2624, For example, differing
control signals can be ased to control the transistors 254 and 235, As utilized
herein, “to couple™ mdicates that the deseribed components are dirsctly
conneeted by circuttry, whereas "t selectively couple” imndicates that the
deseribed components are optionally connected by eircuiiry {e.g., via a swilch,
for example, a transistor),

LUERE Y The DLOUS 262-1, 262-2, 262-3, and 262-4 can, for instance,
receive {e.g, via a host anddor controllery data to be programmed 1o mamory
cells selectively coupled to a respective evendodd pair of data hoes 2342e-1/2420-

1, 342e-2/2420-2, 242e-3/2420-3 and 2424,

204, Similarly, the DLCUK
202-1, 262-2 263-3 and 262-4 can trapsmit data to be read froun momory cells
seleetively coupled to a respective evenfodd pair of data lines 242e-12420-1,
242e-32420-2, 342e-3/2420-3, and 242e-4/2420-4 (e.g., 1 response to a read
request from a host andfor controllery. As shown ia Figore 2, g subset of

memory cells is coupled to cach data line. For example, memuory cell strings
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dde-1, 244e-2, 244e-3, and 244e-4 are coupled 1o the even data Hues 242e-1
242e-2, 242e-3, and 242e-4 and memory cell strings 24401, 2440-2, 24403,
and 2440-4 are coupled 1o the odd data Hoes 3420-1, 2420-2, 2420-3, and 2420~
4. As such, subsets of memory cells coupled (o a selected access line can be
programmed and/or read at differenmt times. For example, memory celis coupled
ter & selected access line {e.g., 246) and to oven data lines {e.g., 242e-1, 2422,
2473, and 242e-4} can be programmed andfor read at the same time {e.g., in
paraliel} and moemory cells coupled to the selected access tine {e.g., 246) and 0
odd datg lnes (e.g, 24201, 2420-2, 2420-3, and 2420-4) can be programmed
and/or read m paraliel.
035} As examples, in opergtion, memory cells coupled to even datg
lines {e.g., 242e-1, 2420-2, 242¢-3, and 242¢-4} may be programnied to their
desired {e.g., final} data slates prior to cells coupled to odd data hmes {e.p., 2420-
1, 24202, 2420-3, and 2420-4). As a resull, the subsequent programming of the
cells coupled 1o the odd data lines may shift the programmed Vi of the cells
coupled to the even data lines (e.g., duw to capacitive coupling). As such, the
cells conpled to even data Hnes may be target cells and the cells coupled to
adjacent odd data lines may be aggressor cells. In addition or alternatively,
memory cells couplod to odd data lines {e.g., 2420-1, 2420-2, 2420-3, and 2420-
43 may be programmed o thew desired {(e.g., final) data states {e.g., erased) prior
to cells coupled 1o even data lines (o.g., 243e-1, 242e-2, 242¢-3, and 242¢-4) and
subsequent programmung of the cells coupled to the even data Hnes may shift the
progranuned Vi of the cells coupled to the odd data Hines {e.g., due to capacitive
couplingd. As such, the cells coupled to odd data tines may be target cells and
the cells coupled to adjacent even data hines may be ageressor cells,
jaU36] Determining the particular data states of agaressor cells can be

&

useful in sensing (o.g., reading) the data states of the target cells. For instance,
the data state of an aggressor cell {e.g, whether the aggressor cell s in an erased
data state or a not-erased data atey can mdicate whether or not the Vi of the
target coll changed during the progranmming of the aggrassor cail {eug., due to
capacitive coapling). As such, a plurality of sensing voltages can be applied to
the selected access line 1o sense the data state of a target cell {o.g., Ina read

operation). Applying the plurahity of sensing voltages can outpit (2.2, vieldi a

number of dota states for the target memory cell. A particular number for the
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data states can depend on the resultant charge stored by the target cell and how
each of the plusality of sensing voltages reads that particular resulfant stored
charge, among other factors. As described herein, & particelar data state from
among the number of data states can be selected based, at least partially on the
particelar data states of the aggressor cells.

o037} Theretfore, it can be beneficial (o incorporate the data states of
aggressor memory cells into 4 sensing {e.g, read) operation performed on o
target memory cell. However, i instances such as Figure 2, tnowhich paws of
data lines share ong common DLCU {e.g, DLCUs 26241, 262-2, 262-3, and 262-
43, it can be difficalt to provide determined data states of both aggressor cells o
the DLLCU assoctated with the target cell.

JOU3RY As an oxample, as shown in Figure 2, consider the case of a
request 1o sense the data state of a maamory cell 250 conpled to 8 selected access
fine 246 and to odd data line 24202, such that memory cell 230 15 a farget
memory cell and memory cell 248 coupled to even data hine 242¢-2 and memeory
cell 232 couplad to even data ling 242¢-3, both of which are also coupled 1o the
selected access hine 246 are two adjacent aggressor memory celis. In such
tnstances, a read operation can be performed ou the aggressor cells (e.g., the
cells 248 and 252 coupledto even data ings 242e-2 and 242¢-3) in response (o
the request (o sense the data state of the target ¢ell {e.g., the call 230 coupled to
odd data Hine 2420-2). The DLCU 262-2 shared by the data ine 24202 of the
target ool 230 and the data line 242¢-2 of one adjacent aggressor cell 248 can be
used 1o detenmine the data state, and can store the determined data state, of the
agevessor cell 248 coupled to daty line 242e-2

j0039] Although the DLOU associated with the data line of the target
cell {ep., DLCU 262-2 gssociated with data hne 2420-2 and cell 230, i this

S8

shares the same DLCU (e.p., DLCU 262-2 assoviated with data Hne 242e-2 and

C.Eq
cell 248, in this example), @t can be difficalt for the DLCU associated with the
target moemory cell {e.g., DLOU 262-2, in thas example) to oblain satus
information of an aggressor cell that is stored in an adjacent DLCU {e.g., DLCU
262-3 assoctated with data bine 242e-3 and cell 2532, in thas example).

040 Henge, as described in the present disclosare, in order fora

DLCU to oblain the data states (8.2, programmed statuses) of both aggressor
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cells, data transfer Gircwitry (e.g., shift logic in the form of @ number of daty
transfer devices (TDs), such as transistors 260-1, 266-2, 26623, and 206-4,
which can inchude various configurations) i1s ased o ransier a stored data state
corresponding 1o an aggressor memary cell from one DLOCU to another DECU
(.., from DLCU 262-3 10 DLCU 262-2). As utihzed herein, o transfer
formation {e.g., ransfering a stored data state from one DLOU 1o avother
PLOU andfor to or between other components, as deserbed herein) also
inchudes to exchange andior supply such information.
{041} For example, as shown in Figure 2, DTDs can include the
transistors 266-1, 266-2, 266-3 and 266-4 selectively coupled by cironitry such
that a number of “enable signals™ can be transmitied to enzble or disable
exchange of signals {(o.g., information on dats states of selectively coupled
memory cells) between DLCUs. For example, the transistors of DT 266-1
and 266-3 controlied by enable signal T {Enl) 264-1 and the transistors of DTDs
266-2 and 2604 controlled by enable signal 2 (En2) 264-2 can be operated {e.g.,
turned onfofl via application of the enable sigual) o selectively couple one of
the DLCUS to another one or more of the DLCUS for tanster of information
regarding stored data states of memory cells selectively coupled to the
corresponding DLCUS {e.g., data states obtained via interface lines 260-1, 260-2,
260-3, and 2604}, in the example shown 1 Figure 2, the data state (..,
progranuned status) of aggressor memory cell 252 selectively coupled to DLCU
262-3 can be transterred o DLCU 262-2, which already has the data stte of
aggressor memory cell 248, by transmission of the En2 264-2 tuming on the
transistor of DTD 266-2.
042} in some examples, as an alternative or in addition, data states
{x.g., programmed statuses) of adjacent memaory cells {e.g., target memory cell
288 and aggressor memory cell 2523 can be transterred to, from, andfor between
the associated DLCUS {og, DLCU 262-2 and DCLL 262-3, respectively) by
selectively coupling the assoctated DLCUSs via the isolation dovices 254 and 2558
{e.g., transistors ). For example, the iseolation deviess 2534 and 235 (e.g.,
transistorsy can be operated {e.g., turmed ondolft via appheation of a controt
signal) to selectively couple DLOUS 262-1, 3632, 362-3, and 262-4 {e.g., vin
the interface hines 260-1, 260-2, 260-3, and 260-4) awsociated with the adjacent

ey cells.
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{I043] Determining the data state of the target memory cell 230 can be
determined based, at least partialty, on the determined data states of aggressor
cells 248 and 252, As my alismative or i a&ditim@ the Jdata state {e.g.,
programnzed siatus) of aggressor memory coll 252 selectively coupled to DLCU
262-3 can be mansferred to DLCU 262-2, which already has the data state of the
aggressor memory celt 248 plus a plurality of possible data states fov the target
mwemory cefl 230, by transnussion of the En2 264-2 tunung on the transistor of
1D 266-2. Determining a resultant data state of the target memory cell 250
can be determmad by collecting these data states and post-processing the same
{e.g., using processor 482 shown m Figure 4).

j0044] As deseribed herein, ageressor cells and target cells are not
necessarily dircethy gdjacent wo gach other (2.2, as shown in Figure 2 with target

cell 250 shanng the same access Hine 246 with aggressor cells 24R and 232,
which are on directly adjacent data lines 242e-2 and 242e-3, respectivelvy
Accordingly, relative locations of the aggressor eells and target cells miay be
positioned throughout the array 240 (e g, depending upon the comfiguration of
the memory angy, the voltage of the aperessor cell andior the target cell, among
other considerations). Hence, to indicate other possible focations of aggressor
cells visa vis associated target cells and abiities of DCLUs and DTDs to
coanpensate for charge storags structure to charge storage strgcture coupling
between them {e.g., FG-FG capacitive coupling), Figure 2 sHlustrates additional
data hines {e.g., 343e-1, 2420-1, 2420-3, 242¢-4, and 2420-4}, additional memary
cell strings (e.g., 24d4e-1, 2440-1, 2440-3, 24de-4, and 2440-4), additional access
tines, additional DLCUs {e.g., 262-1 and 262-4), among other components, by
way of example and not by way of hmitation,

LA I

{UEE L As utilized in the present disclosure, “adjacent™, “adjscent 107,
and “neighboring” can indicate memory cells andior data lines that are
positioned closely enoagh o cause nduction of a shift in voltage {e.g. by
capacitive coupling), For instance, a pacticular memory cell may be
programmed with & voliage lugh enough © cause the particular memory cell to
become an aggressor cell 1o & number of other memory cells {e.g., target cells).
Accordingly, these target cells may {e.g., depending upon the configuration of
the memory aray, the voltage of the aggressor cell andfor the target cell, among

other considerations} be focated on the same data Bne a8 the agaressoreell,
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data hine directly adjacent to the data line of the aggressor cell, a data line aot
directly adjacent to the data hine of the aggressor cell {e.g., having another
intervening data tine), the same access Hne as the aggressor cell, a difforent
access hine from the aggressor cell (e.g., diagonally positioned i the aray),
among other possible focations.
jaB46] Some examplos of memory arrays consistent with the present
disclosare {e.g, memory array 240 as shown in Figure 2} can atilize SBL
progranuming with g shield voliage supply 258 and a shield voltage supply Hue
236 iy an attempt o reduce eifects of FG-FG coupling. However, as the spacing
between adiacent data Ines and access fines s reduced, the effects of FG-FG
coupling between adjrcent cells can at feast partially overcome the stuclding
effect. Hence, overcoming effects caused, at feast partially, by FG-FG coupling
by transterring data states of adjacont aggressor memory cells to a DLCU of a
target memory cell, whether or not the aggressors and the target share the same
DCLU, can further compensate for the effects of the FG-FG coupling. For
example, the appropriate data state output resulting from applving a plurality of
sensing voltages to an access line for the target cell can be selected based on the
information stored by the target cell’s DULU concerning the data states of
adjacent aggressor memary cells.
(8347} Acgordingly, ma number of embodunents, an apparatus (2.2, 8
memory device andior a system), can Comprise an array {e.g., array 240}
mcluding a first data line (e g., 242e-2) coupled 1o g first memaory cell (o2,
aggressor memory cell 248) and a second data Hine (v.g., 2420-2) coupled 10 a
target memory call {e.g., 250), where the first and targst memory cells are
adjacent and share a first DLCU (e.g., 262-2) configored 1o determine a data
stgte of the first memory celll The apparatus can melude a third dats Hae (e.g.,
242e-3} coupled to & second memory cell (e.g., agoressor memory cell 252),
where the second memory cell is adjacent to the target memery cell and has a
second DLCU {e.g., 262-3) associated therewith configured to determine a data
state of the secondd memory cell.
{0048} The apparatus can include, i @ number of embodiments, a
nuntber of DTDs {e.g., 266-2) selectively coupled to the fisst DLOU (e.g., 362-2)
and the second DLCU (e.g., 262-3) The combination of the DTDs and the

DLCUs 15 configured to enable the apparatus (o transfer, via the number of
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13105, the determined data state of the second memory vell {e.g., aggressor
memory cefl 232} from the second DLCU {e.g., 262-3) to the first DLOU (e g,
262~21 In a muanber of embodiments, the data state of the sceond memory cell
{e.g., aggressor memory cell 2523 can be determined in rogponse (0 a reguest 1o
case the data state of the target memory cell (g, 250).
HIE N in'a number of erbodiments, the first DLOU (g, 262-2) can be
configured to determvine a data state of the target memory cell {e.g, 250) coupled
to the second data lne {e.g., 2420-1) based, at least partally, on the determined
data state of the first memary cell (o2, aggressor memory cell 2483 coupled to
the frst data Hoe {e.g., 2420-2) and the determined data state of the second
memory cell (2.8, aggressor memory celt 252) coupled 1o the thivd data line
{e.g., 242¢-3). The fust DLCU {e.g., 202-2} can be configured o deternnng a
data state of the farget memovy cell {e.g, 2307 based, at least parttally, on a
mumber of data states cuiput by apphication of a phuality of sensing voltages o a

selected aecess He {o.g., 2463 to which the target niomory cell {e.g., 2501 i

coupled.
B Frgure 3 is a block diagram ilustrating 8 shaved DLCU 362 in

accordance with a nuraber of embodiments of the present disclosure. The
PLCU 302 van, for example, be a DLCU such gy DLCUs 2621, 262-2, 202-3,
and 262-4 described i connection with Figere 2. The DLCU 362 can be shared
by an evensodd pair of data lines of & memory array and can be selectvely

coupled thereto vig an isolation device {o.g., isolation devices 254 and 235
shown in Figure 2) selectively coupled to an iterface Hune 360 (eg., Interfuce
lines 2601, 2602, 260-3, and 268-4 shown in Figure 2). That s, the DLCLU 382
can be mcluded in an archutecture in which each evend/odd data line pair shares
o DLCU
{8051} The DECU 362 can be used (0 operate & memory apparatus in
accordance with embodiments described herein. For mstance, DLCL 362 canbe
used in association with sensing (.g., reading) memory cells in accordance with
a number of embodiments of the present disclosure. Each DLCU 362 (e g,
DLCUs 26241, 26222, 262-3, and 2624 described in commection with Figare 23
can be configored fo store data states of menory cells associated with a data hine
selectively coupled thereto and o transter stored data states of memory vells

selectively coupled Wy a different DLCU (o2, 8 DLOU associated with & targat
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memory cell)l, As an example, a DTD (such as DTDs 2661, 266-2, 266-3, and
260-4 described n connection with Figure 2} can be used 1o assoctation with
transferring a stored data state from one RLOU to another DLCUL The DLCU

362 (e.g., DLCUS 262-1, 262-2, 262-3, and 262~4 described in connection with

Figare 2) can bs used to select an appropriste data state output resulting fom

applying a plurality of sensing vollages to a selected acvess Ine coupled o a
target memory cell (e, selected access hine 246 coupled to target cell 250
shown in Figure 2) in order to determine the data state of the target memory cell.
These and other data operations can be performed, for instance, by an
elaboration component (BELAB) 375 of each DLCU 362
jO0S2} The DLCU 362 also mcludes a number of data cache
components. The data cache compenents can inclinde g number of static data
caches (e.g, STAT CACHE Fat 376 and STAT CACHE 2 at | ?‘?} that wnput
saved data to ELAB 375 andfor save ouiput data from ELAR 375, a number of
dynantc caches {e.g, DYNAM CACHE at 378), prinary data caches andior
seeomdary data caches (m)t shown), combinational elements fe.g., that perform
ANDYOR operations, among other functions), andfor other memory andifor
circaitry.  In some embodiments, the DU 363 and/or associated components
can be coupled to an external circuit {e.g., a controller, provessor, andior other
external cireuitryy via an interface line 372, In a number of embodiments, the
DLOL 362 can be used (o deternune the data stade (e.g., progranmmed status) of

an aggressor mermnory cell coupled to a data line other than to its associated data

tine evervodd palr by receiving the daty state of the aggressor cell (e.g., via

tnterface Hine 360) from another DLCU o which a data tine of the aggressor celt
is sefectively coupled.

JO0S3] The CACHE 1 af 376, the STAT CACHE 2 at 377, and DYNAM
CACHE at 378, along with other components of DLCU 382 not shown in Figure
3, can, in a number of enbodiments, be used to store andior exchange
determined data states. For example, these caches can he used (o store gndfor
exchange determined data states for aggressor mamory cells selectively coupled
o the same DLCU {e g, ageressor memory cell 248 selectively coupled o
DLCL 36322 1 Figure 2) andfor for aggressor memory colls selectively coupled
to an adjacent DLCU {e.g., aggressor memeory cell 232 selectively coupled to

PO 262-3 m Figure 21 Dy some exanples, the ageressor cells can share the
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same access line {e.g., socess line 246 in Figure 25 with the target memory cell
{o g, target memory cell 250 selectively coupled to DLOU 262-2 i Figure 21
These data caches can supply andfor exchange information concerping, for
example, determined data states to andfor sith the ELAB 375 component.
JOUS4] Henee, 88 described hevein, the determingd data states of two or
maore adjacent aggressor memory cells can be mcorporated mio a read operation
performed on g target memory cell coupled 1o a data line of the evendodd paty
selectively coupled w DLCU 362, For instance, among other operations, ELAB
375 can determine an anmamriate auipm data state from among 8 number of
x»’ukages toa target memory cell based, at least pariiaﬂy, on the determined da{ﬁ
states ef the two oy more adjacent aggressor memeory cells, as deseribed o the
various embodiments of the present disclosure.
55} Flrgure 4 tHustrates s block diagram of an apparatus in the form of
an electrome memory systent 480 having a memory device 484 operated in
accordance with a number of embodiments of the present discloswre. The
memnory systens 480 can include a nurnber of processors 482, a computing
device including a number of processors 483 andior an application specific
sntegrated et (ASIC), coupled 1o {e.g., 4567 the memory device 484, which
can sell be vonsidered an “apparatus™. The memeory device 484 can include a
memory array 489, The memory arvay 489 can be analogous 1o the memory
arrays 100 and 240 deseribed herein in comnection with Figure 1 and Frgure 2,
respectively, Although one memory grray 489 is shown in Figure 4,
embodiments of the present disclosare are not so hmited. The memory array
489 of memory device 484 can include, for example, Hoating gate Hash memiony
cells with a NAND architecture, as described berein.
{56} The memory device 484 includes control cireuttry 487 (e.g., &
controlier) coupled 1o the wemory avvay 482, The controller 487 can be
configured to control performance of various operations such as seosing {(e.g.,
read} operations on memory cells i accordance with one or more embodiments
deseribed hergin, The controlter 487 can control sensing of data in the wmemory
array 489 by, for example, controlling sensing of daty states {o.g., progranunad
status) of the memory cells of the memory array 489 using sensing cirenitty

(e, DLCUS) The contradler 487 can control application of the plurality of
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different sensing voltages 10 a particular aceess line andfor detenmination of the
number anddor particulay voltages of the plurality of different sensing voliages
based, for example, vn the potential data state comhinations of the adjacent
aggressor cells, In a mumber of ombodiments, the controdler 487 18 responsible
for exscuting mstructions from the processar 482 to perform the operations
according to embodiments of the present disclosure. The controlter 487 can be a
state machine, a sequencer, or some othey type of controller. Tt wall be
appreciated by those skilled i the art that additional circuitry and control signals
can be provided, and that the menory device detatl of Figure 4 has beon reduced
o faciitate ease of iosiration.
U As described herein, in g nomber of embodiments of the present
disclosure, spparatuses, such as those tHustrated in Figwres 2-4, can include
first data hine {e.g., 242e-2) coupled to a fust memory cell {e.g., aggressor
memory cell 248) and 4 second data hine (e.g., 2420-2) coupled to atarget
memory cell {e.g., 250}, where the first memory cell is adjacent o the target
memory cefl. A third data hine (e.g., 242e-3} can be coupled to 4 second
memnory cell {e.g, aggressor memory celf 282), where the second memory cell is
adjacent to the target wemory cell
JEOSA] A mumber of embodiments can comprise eircuitry {o.g., DLCUs
262-2, 2623, and 362, DT 2662, Enl 264-1, En2 264.-2, control eircuitry 487,
ete ). The cwoury can, in a number of embodiments, be configured to
determine a data state of the first memaory cell {o.g., aggressor memory cell 248)
coupled 1o a selected asccess line (e, 246) and to the first data line {e.g., 242~
2} i responss 10 a reguest 0 sense a data state of the target memory cell {e.g.,
230) coupled to the selected aceess hine {e.g., 240} and 1o the second data ling
(.., 2420-2}. The circuitry can further be configured to determine a data state
of the second memory cell (e.g., aggressor memory cell 2521 coupled o the
selected aceess tine {e.p., 246} and to the third data line (e.p, 24203} in
response to the request 1o sense the data state of the target memory cell {e.8.,
2560 voupled fo the sedeeted gocess Hine {e.g:, 246 and to the scoond data line
{e.g, 3420-2). In addinon, the circuitry can be configured to determing a data
state of the tavget memory cell {e.g., 350) coupled 1o the selected access line
{c.g,, 240) and w the second data Hne {e.g., 2420-2) based, at least parhially, on

the defermined data state of the st memory cell {e.g., agaressor memory cell
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34¥) gnd the deternuned data state of the second memory cell {e.g., aggressor
memory cefl 232

10059} The clreuitry can, 1 3 number of smbaoduments, be configured o
apply a plurshity of sensing voltages to the selected access Hne {e.g., 246), the
plurality of sensing voltages based, at loast partially, on potential data state
combinations of the fivst and second memory cells (2.2, ageressor memory oells
248 and 232 and where the plarality of sensing voliages outpat a number of data
states. The circultry can be conligured to, as described in a number of
embodunenis herein, select one of the number of data states based; at feast
partiaily, on the delerovned data states.

FHHEH] in a munber of embodiments, the circuitry can include a manber
of DTDs {e.g.. 266-2) to transfer, to a st DLOLU {e.g., 262-2) shared between
the first memory cell {e.g., aggressor marory cell 248y and the targel memory
cell {(w.g., 2503, the determined data state of the second memory cell {e g,
aggressor memory cell 232), The number of DTDs (e.g, 266-2) can, ina
number of erbodiments, be selectively coupled between an mterface fine (g,
260-2) of the finst DLCU (eg., 262-23 and an interface Hine (e.g., 266-3rofa
second DLCU (e.g., 363-3). An onable signal {e.g., Bnl 264-1 andior En2 264~
23 can enable the number of DTDs to ranster the determined data state of the
second menory cell (eug., aggressor memary cell 232 o the first DLCU {e.g.,
262-2). Each DTD can, in a mumber of embodiments, comprise g transistor {e.g.,
266-2) having a fivst terminal (e.g., source/drain coupled to the interface hine
{o.g., 260-2) of the first DLCU {e.g, 262-2), a second enminal {e.g.,
S{}urte;"dmin} coupled to the interface tine {o.g, 260-3) of the second DLCU
{e.g, 262-3), and g gate configured o receive the enable signal {e.g., Exd 264-
2%

EHHA As described herein, in a mumber of embodiments of the present
disclosure, apparatuses, such as those Hustrated in Figures 244, cay inchude a
first data hoe {e.g., 2420-2y coupled to a first memory cell (e.g., aggressor
memory coll 248y and to a fist DLOU {eg., 262-2) and a second data bine (e.g.,
2420-2) coupled {0 a second memory cell {e. g, target memory cell 285 and to
the fivst DLOU {e.g, 262-2), the second data hine adjacent to the first data Hine

The apparatus can inclade @ third data line (e.g., 242¢-3 coupled to a third
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memory coll {e g., aggressor memeory ol 2325 and o a second QU {eg,
262-3), the third data Uine adjacent to the sccond data fing.
0062} i a-mumber of embodiments, control Sirouitry such as control
circury 487 {eg.. a controlier, which can be coupled 1o an array such ag shown
array 240 shown i Figure 2 or array 489 shown in Figure 4) can be configured
tor determing a data state of the seeond memory cell {e.g, targel memory cell
256, The data state of the second memory cell (o, tavget memory cel] 2303
can be based, a; least partially, on at least one of a determined data state of the
third memory cell {js. 2., aggressor mamory cell 232) wansferved from the second
DLCU {e.g., 262-3) 10 the first DECU (e, 262-2) and & determined data state
of the first memory cell (2.2, aggressor memory cell 248} determined by the first
DLCU {e.g., 262-2). The control circuitry 487 can, in a number of
embodiments, be configared o apply a plurality of sensmg voltages to a selected
access e (0., 246) 1o which the second memory cell (e.g., farget memory cell
250 ts coupled o output & mumber of data states and to select one of the number
of data states based, at least partially, on the determined data states.
jo063} A first DTD (e.g., 266-2) can, in g number of embodiments, be
selectively coupled between an tevface hine {e.g., 260-2) of the first DLCU
{2, 262-2) and an interface bne (e.g., 260-3) of the second DLCU {e.g., 262-3)
and a second DTD (e.g., 266-3) can be selectivelv coupled between the interface
line {e.g, 260-3) of the second DLCU {e.g. 262-3} and an interface bne (e g,
2004} of o third DLCU (eg, 262-4) D some smbodiments, the first DLCU
can be a shared DLCU {e.g., 26222 1o an SBL architectuyre), the first and the
second dat Hnes {e.g, 242e-2 and 2420-3) being stiectiv&}y conpled (e.g., via
isolation devices 254 and 233} to the shared DLCU (e.g 263-2).
LUHEY A number of methods for operating a memory, which can
comprise an avay {e.g., 24N such as those dlustrated v Figures 24, can include
determining a data state of a first memaory cell (g, aggressor menuny cell 248}
coupled to g first data hine {e.g., 342¢-2), detenmining g data state of a third
memory coll {e.g., aggressor memory celt 232 coupled to a third data tine {e.g.,
242e-3), ransferring determmned data of at least ome of the first and the thivd
memory cells o a DLCU {e.g, 262-2) corresponding to a second data Hine {e.g.,
2420-2) tir which & second momery cel (2.2, target memory cell 230) s

coupled, the second data line being adjacent to the first data line and the thisd
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data hne. Such methods can, in a mumber of embodiments, include determining
a data state of the second menory vell (e.g., target memory cali 258) based, af
least partially, on the transtorred determined data.

U The methed can, in g number of conbodiments, include selectively

£ o

coupding {e.g., vig isolation devives 254 and 235 the DLCU {e.g., 262-2) 1o the
first data hine (e.g., 242e-2} or the second data Hine {(e.g., 2420-2). I some
embaodiments, the DLCU can comprise a dynamic data cache.
{006} it a number of einbodiments, the method can include detenmining
the data states of the first memory celf {o.2., aggressor mamory cell 248} and the
third memory cell {e.g., aggressor memory cell 232 m response 10 8 rogquest o
sense the data state of the second memory cell (e.g., target memory cell 2507
Determining the datg state of the target memory cell can be performed by
applying a pluralily of sensing vollages to a selected access hne {eg., 2461 o
which the larget memery cell 13 coaplad to owtpat a number of data states and
selecting one of the number of data states based, at least partiaily, on the
transferred determined data. As such, the data state selected from among the
plurality of data states of the target memory celf can be based, at least partially,
on the deterpuned data states of the aggressor raemory cells (e.g., the tansferred
determined data states).
j0067} The method can, in 8 number of embodiments, mclude
prograpuning the fisst memory cell, the second wemory cell, and the third
memory cell in accordance with an SBL technique prior to doetermining the data

states of the fivst, second, andfor third memory cells. Operating the memory can,

in & humber of embodiments, include operating the first, second, andfor the thisd

memory cells as MELUs.
jal6R] in a number of enbrediments, 8 method of operating a memory

can inchlude determining data stored by a first memory cell (e g, ageressor
memary cell 2483 coupled to a frst data Hne and a second memory cell fo.g.,
aggressor memory cell 352) coupled 1o a third data hine. The determined data
stored by at least one of the first memory cell and the second memory cell can be
transferved o a first DLCU selectively coupled © a second data Hine to which a
target memory cell is coupled. The second data line can be adyacent o the first
data Hine and the third data line, and the method can include sensing data stored

by the target memory cell (g, I30) using a pluraity of sensing voltages applied
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to a selected access lne to which the first memory cell, the second memory cell,
and the target mentory vell are coupled. v a number of embodiments, the
sensing vollages are based, at least partiatly, on polential data state combinations
of the first and second rmemory cells {e.g., aggressor memory cells 248 and 232).
{HHG Determining the potential data state combinations of the first and
sevond memory cells {e.g., aggressor memory celly 248 and 332y can, ina
mmber of embodiments, be based on g combination of charges storable on the
first and second memory cells. In addition or in the aliernative, deternuning the
potentiad data siate combinations of the Brat and second memory cells can, ma
sumber of embodiments, be based on a combination of an erased state and non-
erased states for cach of the first and second memory cells,

ja0 74} na number of embodiments, the method can include determining
the data states of the Brst memory cell and the second memory celf {eg,,
aggressor memory cells 248 and 232} i response o a request to determine the
data stored by the target memory cell {e.g., 2503 The first memory cell and the
target memory cell can be selectively coupled to the first DLCU and the second
memaory cefl can be selectively coupled to a second DLCUL In a number of
embodiments, te first DLOU and the second DLOCU can be selectively coupled
toa DTD. Accordingly, the method, i 2 number of embodiments, can mneclude

transferring, via the DTD, the deternimed data stored by the second memory cell

{e.g., aggressor mentory cell 252 front the second DLOU o the first DLCU
sglentively coupled to the first memory celf (2.2, aggressor memory cell 248}
and the target memory el (e, 250},

{0a71} in & number of embodiments of the present disclosure, a method

of operating & memaory can include determining a data state of a first mewory
cell {e.p., ageressor memory cell 248} coupled fo & first datg Hne i response i a
request o sense a data state of a targel memory cell (oo, 250 coupled to a
second data tine adiacent the first data hine, where the firstand second data Hnes
are sclectively coupled to a fivst shared DLCUL The methed can include
defermining a data state of & second memory cell {¢.g., aggressor memory cell
232y counpled 1o a third data line adjacent to the second data line i response {o
the request to sense the data state of the target memory cell {e.g., 250}, where the
third data line s selectively coupled 1o a second shared DLCUL The method can,

i a number of embodanents, include transterring the detenmined data state of
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the second memory celf (2.8, aggressor memory cell 252 from the second
shared DULU to the first shared DCLA and determining the duta state of the
Larget memory cel] {e.g., 250) based, at Teast partially, on the ransferred
determined daty state of the second memory cell {o.g., aggressor memory cell
2523
ja07 23 in'a number of embodiments, the method can include transferring
the-detersmned data state of the second memory cell {e.g., ageressor memenry ol
252 1o the first shared DLCU viz a DTD selectively coupled between an
terface Hae of the first shared DLCU and an interface line of the second shared
DLCLUL Transferring the determoined duta ¢tate of the second memory cell (g,

aggressor memory cell 252_} to the first shared DLCU can be performed

responsive to an enalle signal provided o the DTD,
[0673} i a number of embodiments, the method can include determining

the data sfate of the target memory cell {v.g., 2530} based, at feast parbially, on at
least one of the tansfemred determined data state of the second memary cell

{e.g., aggressor memory cell 252 and the determined data state of the first

]

memory cefl {e.g, aggressor memory celt 248 transterred to a first DLCU
selectively coupled to the target memory cell)l. Determing the data state of the
target menory celf can, in a nunber of embodiments, include applying a
plurality of sensing voltages o a selected access line to which the first memory
cell, the target memory cell, and the second memory cell are coupled, the
plorality of sensing voltages based, ot least partialiy, on potential data state
combinations of the first and second memory cells (e.g., aggressar memory cells
248 and 232). The plurality of sensing voliages can u‘euupond o a munber of
possible data states 1o which the first and second memery cells are
programmable, and where the method can include selecting one of g number of
output data states based, at least partiaily, on the determined data states of the

first and second memory celly,

Conclusion
19074} The present disclosure inclades apparatuses and methods for

sensing momory cells, For example, sensing memory cells can include
determimng a data state of a first memory coll coupled 1o a first data ing,

deterniining a data state of g third memory cell coupled to a third data line,
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transfernng deternuned data of at least one of the first and the thivd memory
celly o a data hine control amit corresponding to a second data line to which g
second memory cell is coupled, the second data line being adjacent to the first
data Hine and the third dats line, and determining a data state of the second
memiry cell based, at least partially, on the ransferred determined dats.

FO75 it will be understood that when an element s referred o a3 baing
“adiacent,” “adiacent 10,7 or Pcoupled (07 another element, 1tean be divectly
adiacent, adjacent to, or coupled 1o the othor element or intervening elements
may be present. In contrast, when an element s referred to as being “directly
adjacent,” “divectly adjacent t0,” or “directly coupled 107 another clement, there
are no ntervenng eloments or layers present.

joU 76} As used herain, the terny "andior”™ inctodes any and all
combinations of one or more of the associated histed iterns. As osed herein the
term Vov,” anless otherwise poted, means a logically imclogive or. That s, "A or
B can inclade {only A), {only B, or (hoth A and B). 1o other words, A or B”
can mean A andfor B or Yone or morg of A and B

077} twill be anderstooad that, although the terms first, second, third,
ete., may be used herein to deseribe various clements, these elements shoold not
be limited by those terms. These terms are only used to distinguish one eloment
frony anothey elernent. Thus, a first eloment conld be fermed a second element or
a third clement without departing from the teachings of the present discloswre.
{078 Although specific embodiments have been ihustrated and
described herein, those of ordinary skill in the art will appreciate that an
arrangement caleulated to achieve the same resolts can be substituted for the
speciic embodiments shown. This disclosure is intended o cover adaptations of
vartations of one or more embodiments of the present disclosure. Ristobe
understood that the above description has been made in an tHustrative fashion
and not & restrictive ong. Coanbivation of the above embodiments, and other
embodiments not specifically desenibed herein will be apparent to those of skill
in the art apon reviewing the above description. The scope of the one or more
erbodinents of the present disclosare includes other applications wn which the
above structives and methods are used. Therefore, the scope of one or more

embodiments of the present disclosure should be determined with reference o
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the appended claims, along with the full range of equivalents to which such
claims are entitled.

10079} in the foregoing Detatted Description, some features are grouped
together in g single ombodiment for the purpose of streamiining the disclosure.
This method of disclosure 13 not to be interpreted as reflecting an intention that
the disclosed smbodiments of the present disclosure need o use more fealures
than are expressiy recited i1 each clabm. Rather, as the follewing claams reflect,
mventive subject matter Hes in less than all features of a single disclosed
embodinent. Thus, the following claims are hereby incomporated o the
Dedatled Description, with each claim standing on #s own a5 a separate

embodiment.
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What is claimed is:
i A method for operating a memory, comprising’

determining a data state of a first memory cell coupled to a first datg hine;

determining a data state of a third memory cell coupled to a third data
fine;

transforring determined data of at least oue of the first and the third
memory cells 1o a data Hne control wut corresponding to a second data line (o
wiich a seoomd meniory cedl s coupled, the second dats Hne betng adjacent 1o
the first data Hoe and the thrd data line; and

determining a data state of the second memaery cell based, at least

partially, on the transferred determined data,

2. The method of clam §, wherein determining the data state of the second
memory cell conprises determining the data state of the second memory cell

asing the data fine controb unit,

3. The method of claim §, including determoining the daia states ot the first
memory cell and the third memory cell in response t a reguest {o sense the data

state of the second memary vell.

4. The mothod of claim 1, wherein determining the data state of the second
memory cell comprises applving g plurality of sensing valtages 1o ¢ selected
access line 1o which the second memory cell is coupled o output 3 mumber of

data states.

s The method of claim 4, inchiding selecting one of the number of data
states based, atleast partialty, on the transtorred determined data.
8. The method of any one of claims 1 1o 3, including selectively coupling

the data line control unit 1o the first data hoe or the second data bine.
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7. The method of any one of clains 1o 3, wheretn transferring the

determined data of the at least one of the first and the third memory cells to the

data Hne control wnit comprises transfoming to o dynamic data cache,
3. A method for operating a memory, Lomprising:

defermining data stored by a fivst wemory cell coupled to a first data e
and a second memory cell coupled to athird data ling;

transferring detenmined data stored by at least one of the first memory
cell and the second memory cell 1o & first data Bne control unit selectively
coupled 1o a second data ne to which a target memory cell 15 coupled, wherety
the second data line is adjacent to the first data ine and the thivd data line; and

sensing data stoved by the target memory cell using ¢ plurality of sensing
voltages applied to a selecled access Hine o which the first memory cell, the
second memory cell, and the targel memaory cell are coupled, the sensing
voltages based, at least partially, on potential datg state combinations of the first

and second memory cells.

9, The method of clanm §, inclading determining the potential data state
ceambinations of the fivst and second memory cells based on a combination of

charges storable on the first and secord memory cells,

Hy,  ‘The method of claim 8, wherein determuning data stored by the first
memory cefl conpled o the fivst data line and the second memory celf coupled o
the third data ling comprises determining data stoved by the first memory cell
and the target memory cell that are selectively coupled @ the fisst data bne
conttrol unit and the second memory cell that s selectively coupled (o a second

data line control anit.

11, The mothod of claim 10, further comprising selectively coupling the first
data hine control unit and the second data lne control unit to a data transfer

SN
QW0

12 The method of elaim 1, further comprising transforring, via the data

transier device, the deternumed data storved by the second menwry call fron the
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second data Hine control unit to the first data line control anit selectively coupled

to the first memory cell and the target memory cell

13 The method of claim {2, further comprising determining a data state of

the target memory cell ustng the first data bing control onit.

14 The method of clatm 12, moluding transtorring the determined data state
of the second memory cell to the first shared data Hae control unit responsive to

an enabie signal provided 1o the dada transter device,

15 The method of any one of claims 8 to 14, wherein determining a data
state of the target memory cell comprises apphving a plurality of sensing voltages
to a selected access line to which the first memory cell, the tareet memory cell,
and the second memory cell are coupled, the phurality of sensing voliages based,
at east partially, on potential data state combinations of the fivst and second

memory cells.

16, The method of any one of claims 8 to 14, wheren the plorality of sensing
voltages correspond to a mumber of possibife data states to which the first and
second menory cells are programmalide, and wherein the method ncludes
selecting one of a number of output data states based, at least partially, on the

determined data states of the first and second memory cells,

17, An apparatus, comprising:

a first data hne coupled to a first memory celf and selectively to o first
data Hue control unit;

a second data Bine coupled to @ second memory cell and selectively to the
fivst data line control unit, the second data ine adjacent to the frst data Hoe;

a third data hine coupled to a third memory cell and selectivelyvto a
seconsd data Bing contrel unit, the third data ling adjacent o the second data ling;
and

countro cirauitry condfigored o deternune a data state of the second

menory cell based, at least parttally, oo at least ong of!
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& determined daty state of the thivd memory cell transferred from
the
second data Hoe control watl {o the Orst data Hoe control wit; and
a deternuned data state of the first menwry cell determined by the
first data line control unit,
18 The apparatas of claim 17, wherein the control Grouitry is configured to
apply s plurality of sensing voltages {0 a selected access lne to which the second

memeory cell is coupled 1o output a number of data states.

19, The apparatus of claim 18, wherein the control circnitry 1s configured to
select oo of the number of data states based, at least partially, on the determined

daty states.

20, The apparates of claim 17, including a frst data transfer device
selectively coupled between an interface line of the first data tine control unit
and an interface line of the second data Hne control unit and

a second data transfor device selectively coupled hetween the nterface
line of the second data Hne control unit and an interface line of g third daia line

gontrol unit,

b The apparatus of claim 17, wheretn the first data hine control unit is a
shared data ing control unit, the first and the second dita lines baing selectively

coupled to the shared data hine controt umit.

22, The apparatus of clainy 17, wherein the data state of the third nemory
cell s determined 1 response to a request 1o sense the data state of the second

ey el

23 The apparatus of claim 17, wherem the first data hine control unit is
comfigured to determine a data state of the second memory cell based, at least
partially, on a nwwber of dats states output by apphication of a plarality of
sensiag voltages te a selected actess line o which the second memory cell is

coupled.
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24 The apparatus of auy one of claims 17 10 23, wherein an elaboration
component of the first data hine control unit iy configured to detenyine an
approprigte output data state from among a number of outpal states that result
frony application of a plurality of different sensing voltages o the second
memory cell based, at teast partially, on the delermined data state of the Bist
memery cell and the deternnned data state of the third memory cell.

25, The apparatus of any oae of claims 1710 23, wheretn contrad erramitry
coupled to the first data hoe controt unit s conligured o delermine 3 dala state
of the second memory cell based, at least partially, on the determined data state

of the first memory cell and the determined data state of the seeond memory cell,

6. The apparatus of any ope of vlamms 17 to 13, wheraim a processor coupled
to the first data Hine control unit s configored to post-process data stored by the
first memory cell to determine the data state of the second memory cell based, at
least partially, on the determined data state of the first memory cell and the

detormined data state of the second memory cell.

3
ond

AN ADPRTAIYS, COMITISInG.
a furst data line coupled 10 a frst memery cell and a second data hine
coupled to @ target memory cell, wherein the first memory cell is adjacent to the
target memory cell;

a third data line coupled to a second memory cell, wherein the second
memory cell is adjacent to the target memaory cell; and

circwitry confipured to:

determing a data state of the fust memory cell coupled to o

selected aceess Hine i response 10 4 request 1o sense 4 data state of the targat

b

memory coll conpled o the selected access ling;

determine a data state of the second memory cell coupled o the
selected access hne in respongse to the request to sense the data state of the farget
memaory cell; and

deternune a data state of the target memory coll based, at least



WO 2013/181591 PCT/US2013/043702
32

partially, on at least one of the determined data state of the first memory cell and
the determined dafa state of the second memory cell transforred to a fust data

Haoe control unit selectively coupled 1o the target memory cell

%

28, The apparatus of claim 27, wherein the circutiry 18 configured to apply a

-

plurahity of sensing vollages to the selected access line, the pluralidy of sensing
voltages based, at teast partially, on potential data state combinations of the first

and second memory cells and wherein the plusality of sensing voltages output a

number of data states.

29, The apparatus of claims 27 or 28, wherein the cireaitry includes a data
transfer device to transfer, to the first dats line control unit shared between the
first emory cell and the {arget memory cell, the deternuned data state of the

second memory cell

30 The apparatus of claim 29, wherein the data transfer device comprises a
transistor having a st termunal coupled to an interface line of the first data Hne
control unit, a second terminal coupled 1o an interface Hne of the second data

line control unit, and a gate configured to recoive an enable signal.
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