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PROVIDING POWER AVAILABILITY
INFORMATION TO MEMORY

PRIORITY INFORMATION

[0001] This application is a Continuation of U.S. applica-
tion Ser. No. 15/843,195 filed Dec. 15, 2017, which is a
Continuation of U.S. application Ser. No. 15/434,748 filed
Feb. 16, 2017, now U.S. Pat. No. 9,905,275, issued on Feb.
27, 2018, which is a Continuation of U.S. application Ser.
No. 15/090,870 filed Apr. 5, 2016, now U.S. Pat. No.
9,607,665, issued Mar. 28, 2017, which is a Divisional of
U.S. application Ser. No. 14/288,618 filed May 28, 2014,
now U.S. Pat. No. 9,343,116, issued May 17, 2016, the
specifications of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates generally to semi-
conductor memory and methods, and more particularly, to
providing power availability information to memory.

BACKGROUND

[0003] Memory devices are typically provided as internal,
semiconductor, integrated circuits and/or external remov-
able devices in computers or other electronic devices. There
are many different types of memory including volatile and
non-volatile memory. Volatile memory can require power to
maintain its data and can include random-access memory
(RAM), dynamic random access memory (DRAM), and
synchronous dynamic random access memory (SDRAM),
among others. Non-volatile memory can retain stored data
when not powered and can include NAND flash memory,
NOR flash memory, phase change random access memory
(PCRAM), resistive random access memory (RRAM), and
magnetic random access memory (MRAM), among others.
[0004] Memory devices can be combined together to form
a solid state drive (SSD). An SSD can include non-volatile
memory (e.g., NAND flash memory, NOR flash memory,
eMultiMediaCard (eMMC) memory, universal flash storage
(UFS) memory, and/or wireless memory), and/or can
include volatile memory (e.g., DRAM and/or SRAM),
among various other types of non-volatile and volatile
memory. Flash memory devices can include memory cells
storing data in a charge storage structure such as a floating
gate, for instance, and may be utilized as non-volatile
memory for a wide range of electronic applications. Flash
memory devices may use a one-transistor memory cell that
allows for high memory densities, high reliability, and low
power consumption.

[0005] Memory cells in an array architecture can be pro-
grammed to a target (e.g., desired) state. For instance,
electric charge can be placed on or removed from the charge
storage structure (e.g., floating gate) of a memory cell to
program the cell to a particular data state. The stored charge
on the charge storage structure of the memory cell can
indicate a threshold voltage (V1) of the cell, and the state
(e.g., data state) of the memory cell can be determined by
sensing the stored charge on the charge storage structure
(e.g., the V1) of the cell.

[0006] Memory may consume power (e.g., current at a
regulated voltage supply) while operating, such as during
program, sense, and/or erase operations performed on the
cells of the memory. This power can be provided to the
memory by, for example, a host. However, the memory may
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not be aware of how much (e.g., the maximum amount of)
power the host can provide to the memory, and accordingly
the memory may not be aware of whether it will have
enough power to sustain its present operation. If the memo-
ry’s power consumption during operation exceeds the
amount of power that can be provided by the host, the
memory’s operation may fail.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 illustrates a block diagram of a computing
system in accordance with a number of embodiments of the
present disclosure.

[0008] FIG. 2 illustrates an example of timing diagrams
associated with providing power availability information to
memory in accordance with a number of embodiments of the
present disclosure.

[0009] FIG. 3 illustrates an example of timing diagrams
associated with providing power availability information to
memory in accordance with a number of embodiments of the
present disclosure.

[0010] FIG. 4 illustrates an example of timing diagrams
associated with providing power availability information to
memory in accordance with a number of embodiments of the
present disclosure.

DETAILED DESCRIPTION

[0011] The present disclosure includes apparatuses and
methods for providing power availability information to
memory. A number of embodiments include a memory and
a controller. The controller is configured to provide power
and power availability information to the memory, and the
memory is configured to determine whether to adjust its
operation based, at least in part, on the power availability
information.

[0012] Providing power availability information to
memory in accordance with the present disclosure can
inform the memory of whether, and/or the amount of time
for which, the memory can continue to operate (e.g., have
enough power to continue operating) at its present operating
condition (e.g., present power consumption). If the power
availability information indicates the memory may not be
able to continue to operate at its present operation condition,
the memory can adjust its operation accordingly, and thereby
avoid failure.

[0013] As used herein, “a number of” something can refer
to one or more such things. For example, a number of
memory cells can refer to one or more memory cells.

[0014] The figures herein 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. Similar elements or compo-
nents between different figures may be identified by the use
of similar digits.

[0015] FIG. 1 illustrates a block diagram of a computing
system 100 in accordance with a number of embodiments of
the present disclosure. As shown in FIG. 1, computing
system 100 can include a host 102 and an apparatus in the
form of a memory device 104. As used herein, an “appara-
tus” can refer to, but is not limited to, any of a variety of
structures or combinations of structures, such as a circuit or
circuitry, a die or dice, a module or modules, a device or
devices, or a system or systems, for example.
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[0016] Host 102 can include a memory (e.g., a random-
access memory (RAM)) and a memory access device (e.g.,
a processor) (not shown in FIG. 1 so as not to obscure
embodiments of the present disclosure). One of ordinary
skill in the art will appreciate that “a processor” can intend
a number of processors, such as a parallel processing sys-
tem, a number of coprocessors, etc. Example hosts can
include laptop computers, personal computers, digital cam-
eras, digital recording and playback devices, mobile devices
(e.g., smart phones, tablets, etc.), PDAs, memory card
readers, interface hubs, and the like.

[0017] As shown in FIG. 1, memory device 104 can
include a host interface 106, a memory 110, and a controller
108 coupled to host interface 106 and memory 110. In a
number of embodiments, memory device 104 can be a solid
state memory device. Although one memory is shown in
FIG. 1, embodiments of the present disclosure are not so
limited (e.g., memory device 104 can include more than one
memory coupled to controller 108).

[0018] Host interface 106 can be used to receive power
from host 102, and/or to communicate information (e.g.,
data) between host 102 and memory device 104. For
example, host interface 106 can provide an interface for
passing control, address, information (e.g., data), and other
signals between memory device 104 and host 102, which
can have compatible receptors for host interface 106.
[0019] In a number of embodiments, host interface 106
can be a physical host interface, such as a standardized
physical interface. For example, when memory device 104
is used for information storage in computing system 100,
host interface 106 can be a serial advanced technology
attachment (SATA) physical interface, a peripheral compo-
nent interconnect express (PCle) physical interface, or a
universal serial bus (USB) physical interface, among other
physical connectors and/or interfaces. In such embodiments,
memory device 104 can receive power from, and/or com-
municate information with, host 102 through a wired con-
nection with host 102 (e.g., host 102 and memory device 104
can be coupled through a wired connection).

[0020] In a number of embodiments, host interface 106
can be a wireless host interface. For example, host interface
106 can include a transceiver and/or antenna that can
transmit and/or receive wireless (e.g., over-the-air) signals,
such as, for instance, radio frequency (RF) signals. In such
embodiments, memory device 104 can receive power from,
and/or communicate information with, host 102 through a
wireless connection with host 102 (e.g., host 102 and
memory device 104 can be wirelessly coupled). For
example, in such embodiments, memory device 104 can be
a wireless memory tag.

[0021] Controller 108 can communicate with memory 110
to sense (e.g., read), program (e.g., write), and/or erase
information, among other operations. Controller 108 can
include, for example, control circuitry and/or logic (e.g.,
hardware and/or firmware). For instance, controller 108 can
include a power management unit (PMU) 112, as illustrated
in FIG. 1. PMU 112 can receive power from host 102 (e.g.,
through host interface 106), determine power availability
information for memory 110, and provide the power and
power availability information to memory 110, as will be
further described herein. In embodiments in which host
interface 106 is a wireless host interface (e.g., in embodi-
ments in which memory device 104 is a wireless memory
tag), controller 108 can be an RF control unit.
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[0022] Controller 108 can be included on the same physi-
cal device (e.g., the same die) as memory 110, or can be
included on a separate physical device that is communica-
tively coupled to the physical device that includes memory
110. In a number of embodiments, components of controller
108 can be spread across multiple physical devices (e.g.,
some components on the same die as memory 110, and some
components on a different die, module, or board).

[0023] Memory 110 can include, for example, a number of
non-volatile memory arrays (e.g., can include a number of
non-volatile memory cells). For instance, memory 110 can
be flash memory with a NAND architecture. However,
embodiments of the present disclosure are not limited to a
particular type of memory. For example, in a number of
embodiments, memory 110 can be eMultiMediaCard
(eMMC) memory, universal flash storage (UFS) memory,
and/or wireless memory.

[0024] In a NAND architecture, the control gates of
memory cells of'a “row” can be coupled with an access (e.g.,
word) line, while the memory cells can be coupled in series
source to drain in a “string” between a select gate source
transistor and a select gate drain transistor. The string can be
connected to a data (e.g., bit) line by the select gate drain
transistor. The use of the terms “row” and “string” implies
neither a linear nor an orthogonal arrangement of memory
cells. As will be appreciated by those of ordinary skill in the
art, the manner of connection of the memory cells to the bit
lines and source lines depends on whether the array is a
NAND architecture, a NOR architecture, or some other
memory array architecture.

[0025] The memory array(s) of memory 110 can include a
number of memory cells that can be grouped. As used
herein, a group can include a number of memory cells, such
as a page, block, plane, die, an entire array, or other groups
of memory cells. For example, some memory arrays can
include a number of pages of memory cells that make up a
block of memory cells. A number of blocks can be included
in a plane of memory cells. A number of planes of memory
cells can be included on a die. As an example, a 128 GB
memory device can include 4320 bytes of information per
page, 128 pages per block, 2048 blocks per plane, and 16
planes per device.

[0026] The embodiment illustrated in FIG. 1 can include
additional circuitry that is not illustrated so as not to obscure
embodiments of the present disclosure. For example,
memory device 104 can include address circuitry to latch
address signals provided over 1/0 connectors through 1/O
circuitry. Address signals can be received and decoded by a
row decoder and a column decoder, to access memory 110
(e.g., the array(s) of memory 110).

[0027] In a number of embodiments, controller 108 (e.g.,
PMU 112) can receive power from host 102 through host
interface 106. Controller 108 can receive the power from
host 102 through a wired or wireless connection with host
102, as previously described herein. In embodiments in
controller 108 receives power from host 102 through a
wireless connection, the amount of power controller 108
receives from host 102 may depend on (e.g., vary with) the
distance between host 102 and memory device 104. For
example, the greater the distance between host 102 and
memory device 104, the less power controller 108 may
receive from host 102. Further, controller 108 may receive
no power from host 102 if memory device 104 is more than
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a particular distance away from host 102 (e.g., if memory
device 104 is outside the wireless range of host 102).
[0028] Controller 108 (e.g., PMU 112) can determine
power availability information for memory 110. Controller
108 can determine the power availability information based
on, for example, the amount of power received from host
102 and the present operating condition of memory 110. The
amount of power received from host 102 can correspond to,
for example, the maximum current level (e.g., amount of
current at a given voltage supply level) controller 108 can
provide to memory 110. The present operating condition of
memory 110 can include, for example, the present current
consumption at the given (e.g., regulated) voltage supply
level (e.g., 1.8 Volts) of memory 110 (e.g., the amount of
current being consumed by memory 110 during the program,
sense, and/or erase operation presently being performed on
memory 110).

[0029] The power availability information for memory
110 can include, for example, an indication of whether
memory 110 can continue to operate at its present operating
condition. That is, the power availability information can
include an indication of whether controller 108 can continue
to provide enough power (e.g., current) to memory 110 for
memory 110 to continue operating at its present operating
condition (e.g., for the memory to continue its present
program, sense, and/or erase operation). For example, the
power availability information can include an indication
memory 110 can continue to operate at its present operating
condition upon controller 108 determining it is receiving
enough power from host 102 to continue to provide enough
power to memory 110 for it to continue operating at its
present operating condition, and the power availability
information can include an indication memory 110 can not
continue to operate at its present operating condition upon
controller 108 determining it is not receiving enough power
from host 102 to continue to provide enough power to
memory 110 for it to continue operating at its present
operating condition.

[0030] As an example, the power availability information
may include an indication to memory 110 to freeze (e.g.,
pause) its operation upon the voltage supply being provided
to memory 110 by controller 108 reaching (e.g., falling to)
a particular (e.g., threshold) level. While the operation of
memory 110 is frozen (e.g., while memory 110 is on
standby), controller 108 can recover the voltage supply.
Once the voltage supply is recovered (e.g., upon controller
108 determining it can provide enough power to memory
110), memory 110 can resume its operation.

[0031] As an additional example, the power availability
information may include an indication to memory 110 to
abort its operation upon controller 108 ceasing to receive
power from host 102. Controller 108 may cease to receive
power from host 102, for example, upon memory device 104
being turned off (either intentionally or unintentionally),
and/or upon memory device 104 being moved outside the
wireless range of host 102.

[0032] The power availability information for memory
110 may also include an indication of the amount (e.g.,
period) of time for which memory 110 can continue to
operate at its present operating condition. That is, the power
availability information can include an indication of how
long controller 108 can continue to provide enough power to
memory 110 for memory 110 to continue operating at its
present operating condition.
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[0033] For example, the amount of time for which
memory 110 can continue to operate at its present operating
condition can be the amount of time for which memory 110
can continue its present current consumption before the
voltage supply controller 108 provides to memory 110
reaches (e.g., falls to) a particular (e.g., threshold) level.
Further, the amount of time can be one of a number of
amounts of time. For instance, the amount of time can be
unlimited, long, intermediate or short. That is, in such an
example, the power availability information may include an
indication memory 110 can continue to operate at its present
operating condition for an unlimited amount of time, a first
(e.g., long) amount of time that is less than the unlimited
amount of time, a second (e.g., intermediate) amount of time
that is less than the first amount of time, or a third (e.g.,
short) amount of time that is less than the second amount of
time. The different amounts of time may depend on, for
example, the characteristics (e.g., technology, architecture,
performance, etc.) of memory 110. As an example, the first,
second, and third amounts of time can be 75 microseconds,
50 microseconds, and 25 microseconds, respectively. How-
ever, embodiments of the present disclosure are not limited
to particular amounts of time, or to a particular number of
amounts of time.

[0034] In a number of embodiments, controller 108 (e.g.,
PMU 112) can provide power (e.g., the power received from
host 102) and the determined power availability information
to memory 110. That is, memory 110 can receive power and
the determined power availability information from control-
ler 108. For instance, controller 108 can represent the power
availability information using a number of binary data
values (e.g., bits), and communicate (e.g., send) the data
values to memory 110. As an example, in embodiments in
which the power availability information includes an indi-
cation of whether memory 110 can continue to operate at its
present operating condition, an indication memory 110 can
continue to operate at its present operating condition can be
represented by data value 0, and an indication memory 110
can not continue to operate at its present operating condition
can be represented by data value 1.

[0035] As an additional example, in embodiments in
which the power availability information includes an indi-
cation of the amount of time for which memory 110 can
continue to operate at its present operating condition, an
indication memory 110 can continue to operate at its present
operating condition for an unlimited amount of time can be
represented by data value 000, an indication memory 110
can continue to operate at its present operating condition for
a long amount of time can be represented by data value 001,
an indication memory 110 can continue to operate at its
present operating condition for an intermediate amount of
time can be represented by data value 010, and an indication
memory 110 can continue to operate at its present operating
condition for a short amount of time can be represented by
data value 011. Further, in such embodiments, an indication
to memory 110 to freeze its operation can be represented by
data value 100, 101, or 110, and in indication to memory 110
to abort its operation can be represented by data value 111.
However, embodiments of the present disclosure are not
limited to particular data values or combinations of data
values.

[0036] In the embodiment illustrated in FIG. 1, memory
110 includes a configuration register 114. In such an embodi-
ment, controller 108 can provide the power availability
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information to memory 110 through configuration register
114. As an additional example, controller 108 can provide
the power availability information to memory 110 through a
number of interface signals (e.g., address signals, data
signals, etc.).

[0037] In a number of embodiments, memory 110 can
determine whether to adjust its operation based, at least in
part, on the power availability information received from
controller 108. For example, memory 110 can continue to
operate at its present operating condition (e.g., continue its
present program, sense, and/or erase operation) upon the
power availability information including an indication
memory 110 can continue to operate at its present operating
condition, and memory 110 can cease operating at its present
operating condition (e.g., abort or freeze its present program,
sense, and/or erase operation) upon the power availability
information including an indication memory 110 can not
continue to operate at its present operating condition. As an
additional example, upon the power availability information
including an indication memory 110 can continue to operate
at its present operating condition for an amount of time,
memory 110 can continue to operate at its present operating
condition for the amount of time.

[0038] Controller 108 can continue to determine and pro-
vide power availability information to memory 110 during
operation of memory device 104. For example, controller
108 can determine and provide additional (e.g., updated)
power availability information to memory 110 upon (e.g.,
based on) a change in the amount of power received from
host 102, and/or upon a change in the operating condition of
memory 110. That is, controller 108 can determine and
provide additional power availability information to
memory 110 upon a change in the maximum current level at
a given voltage supply controller 108 can provide to
memory 110, and/or upon a change in current consumption
by (e.g., the current consumption level of) memory 110.
Further, controller 108 can determine and provide additional
power availability information to memory 110 upon the
voltage supply that controller 108 provides to memory 110
reaching (e.g., falling to) a particular (e.g., threshold) level.
The additional power availability information can include,
for example, an indication of whether, and/or the amount of
time for which, memory 110 can continue to operate at its
present operating condition, in a manner analogous to the
power availability information previously described herein.
Upon receiving the additional power availability informa-
tion, memory 110 can determine whether to adjust its
operation based, at least in part, on the additional power
availability information, in a manner analogous to that
previously described herein.

[0039] FIG. 2 illustrates an example of timing diagrams
220 and 221 associated with providing power availability
information to memory in accordance with a number of
embodiments of the present disclosure. The memory can be,
for example, memory 110 previously described in connec-
tion with FIG. 1.

[0040] As shown in FIG. 2, timing diagram 220 includes
waveform 222, which represents the amount of voltage
supply a controller in communication with the memory (e.g.,
controller 108 previously described in connection with FIG.
1) is providing (e.g., supplying) to the memory during
operation of the memory. Timing diagram 220 also includes
waveform 224, which represents the maximum current level
at a given voltage supply (e.g., 1.8 Volts) the controller can
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provide to the memory during the operation of the memory.
The maximum current level at the given voltage supply can
correspond to the amount of power the controller receives
from a host, as previously described herein (e.g., in connec-
tion with FIG. 1). In the example illustrated in FIG. 2, the
maximum current level at the given voltage supply remains
constant (e.g., the same) throughout the operation of the
memory. As shown in FIG. 2, timing diagram 221 includes
waveform 226, which represents the current consumption by
the memory during the operation of the memory.

[0041] At initial time t0 in the example illustrated in FIG.
2, the current consumption at the given voltage supply by the
memory is at a higher level than the maximum current level
at the given voltage supply the controller can provide to the
memory. For instance, the current consumption by the
memory at time t0 may be 50 milliamps (mA), but the
maximum current level at the given voltage supply the
controller can provide to the memory at time t0 may only be
25 mA. As such, the controller may provide power avail-
ability information to the memory that indicates the memory
can only continue to operate at its present operating condi-
tion (e.g., its present current consumption level) for a
particular amount of time before the voltage supply the
controller provides to the memory reaches (e.g., falls to) the
threshold level illustrated in FIG. 2. The particular amount
of time can be, for example, one of a number of amounts of
time, such as, for instance, a long amount of time, as
previously described herein (e.g., in connection with FIG.
1). In response to receiving the power availability informa-
tion from the controller, the memory may continue to
operate at its present operating condition (e.g., may continue
to consume 50 mA of current) for the particular amount of
time (e.g., from time t0 to time t1), as illustrated in FIG. 2.
[0042] Attime t1, the voltage supply being provided to the
memory by the controller reaches the threshold level, as
illustrated in FIG. 2. As such, the controller may provide
power availability information to the memory that includes
an indication to the memory to freeze (e.g., pause) its
operation. In response to receiving this power availability
information, the memory may freeze its operation (e.g.,
move to standby and/or consume no current) at time t1, as
illustrated in FIG. 2. While the operation of the memory is
frozen (e.g., from time t1 to time t2), the controller can
recover its voltage supply, as illustrated in FIG. 2.

[0043] At time t2, the voltage supply of the controller has
been fully recovered, and the memory has resumed its
operation at current consumption level 228 (e.g., S0 mA), as
illustrated in FIG. 2. As such, the controller may again
provide power availability information to the memory that
indicates the memory can only continue to operate at its
present operating condition for the particular amount of
(e.g., long) time before the voltage supply the controller
provides to the memory reaches the threshold level. In
response to receiving the power availability information
from the controller, the memory may continue to operate at
its present operating condition, as illustrated in FIG. 2.
[0044] At time t3, the memory has increased its current
consumption to level 230 (e.g., 70 mA), as illustrated in FIG.
2. This increase may be a result of, for example, a change in
the operation of (e.g., being performed on) the memory. As
a result of this increase, the controller may provide power
availability information to the memory that indicates the
memory can only continue to operate at that operating
condition (e.g., current consumption level 230) for a shorter



US 2019/0341083 Al

amount of time before the voltage supply the controller
provides to the memory reaches the threshold level. The
shorter amount of time can be a different one of the amounts
of time, such as, for instance, a short amount of time, as
previously described herein. In response to receiving this
power availability information from the controller, the
memory may continue to operate at its present operating
condition (e.g., may continue to consume 70 mA of current)
for the shorter amount of time (e.g., from time t3 to time t4),
as illustrated in FIG. 2.

[0045] At time t4, the voltage supply being provided to the
memory by the controller reaches the threshold level, as
illustrated in FIG. 2. As such, the controller may provide
power availability information to the memory that includes
an indication to the memory to freeze its operation. In
response to receiving this power availability information,
the memory may freeze its operation at time t4, as illustrated
in FIG. 2. While the operation of the memory is frozen (e.g.,
from time t4 to time t5), the controller can recover its voltage
supply, as illustrated in FIG. 2.

[0046] At time t5, the voltage supply of the controller has
been fully recovered, and the memory has resumed its
operation at current consumption level 230 (e.g., 70 mA) at
the given voltage supply, as illustrated in FIG. 2. As such,
the controller may again provide power availability infor-
mation to the memory that indicates the memory can only
continue to operate at its present operating condition for the
shorter time before the voltage supply the controller pro-
vides to the memory reaches the threshold level. In response
to receiving this power availability information from the
controller, the memory may continue to operate at its present
operating condition, as illustrated in FIG. 2.

[0047] At time t6, the memory has decreased its current
consumption at the given voltage supply to level 232 (e.g.,
20 mA), as illustrated in FIG. 2, which is below (e.g., less
than) the maximum current level (e.g., 25 mA) at the given
voltage supply the controller can provide to the memory.
This decrease may be a result of, for example, a change in
the operation of (e.g., being performed on) the memory As
a result of this decrease, the controller may provide power
availability information to the memory that indicates the
memory can continue to operate at its present operating
condition for an unlimited amount of time. In response to
receiving this power availability information from the con-
troller, the memory may continue to operate at its present
operating condition (e.g., may continue to consume 20 mA
of current), as illustrated in FIG. 2.

[0048] FIG. 3 illustrates an example of timing diagrams
340 and 341 associated with providing power availability
information to memory in accordance with a number of
embodiments of the present disclosure. The memory can be,
for example, memory 110 previously described in connec-
tion with FIG. 1.

[0049] As shown in FIG. 3, timing diagram 340 includes
waveform 342, which represents the amount of voltage
supply a controller in communication with the memory (e.g.,
controller 108 previously described in connection with FIG.
1) is providing (e.g., supplying) to the memory during
operation of the memory. Timing diagram 340 also includes
waveform 344, which represents the maximum current level
at a given voltage supply (e.g., 1.8 Volts) the controller can
provide to the memory during the operation of the memory.
The maximum current level at the given voltage supply can
correspond to the amount of power the controller receives
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from a host, as previously described herein (e.g., in connec-
tion with FIG. 1). As shown in FIG. 3, timing diagram 341
includes waveform 346, which represents the current con-
sumption by the memory during the operation of the
memory. From initial time t0 to time t3 in the example
illustrated in FIG. 3, timing diagrams 340 and 341 can be
analogous to timing diagrams 220 and 221, respectively,
previously described in connection with FIG. 2 from initial
time t0 to time t3.

[0050] At time t3, the maximum current level at the given
voltage supply the controller can provide to the memory has
increased to level 348 (e.g., 100 mA), as illustrated in FIG.
3, which is above (e.g., greater than) the current consump-
tion by the memory at time t3 (e.g., current consumption
level 350). This increase may be a result of, for example, the
memory and/or controller being moved closer to the host in
embodiments in which the controller receives power from
the host through a wireless connection. As a result of this
increase, the controller may provide power availability
information to the memory that indicates the memory can
continue to operate at its present operating condition for an
unlimited amount of time. In response to receiving this
power availability information from the controller, the
memory may continue to operate at its present operating
condition (e.g., current consumption level 350), as illus-
trated in FIG. 3.

[0051] At time t4, the memory has increased its current
consumption at the given voltage supply to level 352 (e.g.,
70 mA), as illustrated in FIG. 3. This increase may be a
result of, for example, a change in the operation of (e.g.,
being performed on) the memory. However, because this
increase does not result in the memory’s current consump-
tion at the regulated voltage supply exceeding the maximum
current level the controller can provide to the memory at
time t4 (e.g., 100 mA), no additional (e.g., updated) power
availability information may be provided to the memory by
the controller, and the memory may continue to operate at its
present operating condition (e.g., current consumption level
352), as illustrated in FIG. 3.

[0052] FIG. 4 illustrates an example of timing diagrams
460 and 461 associated with providing power availability
information to memory in accordance with a number of
embodiments of the present disclosure. The memory can be,
for example, memory 110 previously described in connec-
tion with FIG. 1.

[0053] As shown in FIG. 4, timing diagram 460 includes
waveform 462, which represents the amount voltage supply
a controller in communication with the memory (e.g., con-
troller 108 previously described in connection with FIG. 1)
is providing (e.g., supplying) to the memory during opera-
tion of the memory. Timing diagram 460 also includes
waveform 464, which represents the maximum current level
at a given voltage supply the controller can provide to the
memory during the operation of the memory. The maximum
current level at the given voltage supply can correspond to
the amount of power the controller receives from a host, as
previously described herein (e.g., in connection with FIG.
1). As shown in FIG. 4, timing diagram 461 includes
waveform 466, which represents the current consumption by
the memory during the operation of the memory. From
initial time t0 to time t3 in the example illustrated in FIG. 4,
timing diagrams 460 and 461 can be analogous to timing
diagrams 220 and 221, respectively, previously described in
connection with FIG. 2 from initial time t0 to time t3.
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[0054] At time t3 in the example illustrated in FIG. 4, the
controller has ceased to receive power from the host. As
such, the amount of power being provided to the memory by
the controller and the maximum current level at the voltage
supply the controller can provide to the memory decrease to
levels 468 and 470 (e.g., zero), respectively, as shown in
FIG. 4. Further, upon the controller ceasing to receive power
from the host, the controller may provide power availability
information to the memory that includes an indication to the
memory to abort its operation. In response to receiving this
power availability information, the memory may abort its
operation (e.g., reduce its current consumption from level
472 to zero) at time t3, as illustrated in FIG. 4.

[0055] Although specific embodiments have been illus-
trated and described herein, those of ordinary skill in the art
will appreciate that an arrangement calculated to achieve the
same results can be substituted for the specific embodiments
shown. This disclosure is intended to cover adaptations or
variations of a number of embodiments of the present
disclosure. It is to be understood that the above description
has been made in an illustrative fashion, and not a restrictive
one. Combination of the above embodiments, and other
embodiments not specifically described herein will be appar-
ent to those of ordinary skill in the art upon reviewing the
above description. The scope of a number of embodiments
of the present disclosure includes other applications in
which the above structures and methods are used. Therefore,
the scope of a number of embodiments of the present
disclosure should be determined with reference to the
appended claims, along with the full range of equivalents to
which such claims are entitled.

[0056] In the foregoing Detailed Description, some fea-
tures are grouped together in a single embodiment for the
purpose of streamlining the disclosure. This method of
disclosure is not to be interpreted as reflecting an intention
that the disclosed embodiments of the present disclosure
have to use more features than are expressly recited in each
claim. Rather, as the following claims reflect, inventive
subject matter lies in less than all features of a single
disclosed embodiment. Thus, the following claims are
hereby incorporated into the Detailed Description, with each
claim standing on its own as a separate embodiment.

What is claimed is:

1. A method, comprising:

receiving, from a host at a memory device, first signaling

that indicates through a configuration register of the
memory device that the host will keep power active at
the memory device to support a present operating
condition of the memory device; and

operating the memory device in the present operating

condition for an amount of time that is based at least in
part on second signaling from the host that indicates the
memory device will cease to receive power, wherein
the amount of time is an unlimited amount of time, a
first amount of time that is less than the unlimited
amount of time, a second amount of time that is less
than the first amount of time, or a third amount of time
that is less than the second amount of time.

2. The method of claim 1, further comprising operating
the memory device in a different operating condition after
the amount of time.

3. The method of claim 2, wherein operating the memory
device in the different operating condition comprises abort-
ing operation of the memory device.
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4. The method of claim 2, wherein operating the memory
device in the different operating condition comprises freez-
ing operation of the memory device.

5. The method of claim 1, further comprising continuing
to operate the memory device in the present operating
condition after the amount of time.

6. An apparatus, comprising:

a memory;

a configuration register configured to receive first signal-
ing that indicates that a host will keep power active at
the apparatus to support a present operating condition
of the apparatus; and

a controller configured to operate the apparatus in the
present operating condition for an amount of time that
is based at least in part on second signaling from the
host that indicates the apparatus will cease to receive
power, wherein the amount of time is an unlimited
amount of time, a first amount of time that is less than
the unlimited amount of time, a second amount of time
that is less than the first amount of time, or a third
amount of time that is less than the second amount of
time.

7. The apparatus of claim 6, wherein the configuration

register is configured to receive the second signaling.

8. The apparatus of claim 6, wherein:

the apparatus includes an interface configured to receive
the first signaling from the host; and

the configuration register is configured to receive the first
signaling through the interface.

9. The apparatus of claim 6, wherein the controller is
configured to reduce a current consumption of the apparatus
to zero after the amount of time.

10. The apparatus of claim 6, wherein the memory com-
prises a plurality of non-volatile memory arrays.

11. A method, comprising:

transmitting, from a host to a memory device, first sig-
naling that indicates through a configuration register of
the memory device that the host will keep power active
at the memory device to support a present operating
condition of the memory device; and

providing power from the host to support the present
operating condition of the memory device for an
amount of time that is based at least in part on second
signaling from the host that indicates the memory
device will cease to receive power, wherein the amount
of time is an unlimited amount of time, a first amount
of time that is less than the unlimited amount of time,
a second amount of time that is less than the first
amount of time, or a third amount of time that is less
than the second amount of time.

12. The method of claim 11, wherein the second signaling
includes signaling to increase a maximum current level that
can be provided to the memory device.

13. The method of claim 11, wherein the power provided
from the host depends on a distance between the host and the
memory device.

14. The method of claim 13, wherein the method includes
reducing the distance between the host and the memory
device based on the amount of time.

15. The method of claim 11, wherein the method includes
ceasing to provide power from the host to the memory
device after the amount of time.
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16. An apparatus, comprising:
an interface configured to:
transmit, to a memory device, first signaling that indi-
cates through a configuration register of the memory
device that the apparatus will keep power active at
the memory device to support a present operating
condition of the memory device; and

provide power to the memory device to support the

present operating condition of the memory device for
an amount of time that is based at least in part on
second signaling from the apparatus that indicates the
memory device will cease to receive power, wherein
the amount of time is an unlimited amount of time, a
first amount of time that is less than the unlimited
amount of time, a second amount of time that is less
than the first amount of time, or a third amount of time
that is less than the second amount of time.

17. The apparatus of claim 16, wherein the interface is
further configured to transmit to the memory device third
signaling to continue to operate in the present operating
condition after the amount of time.

18. The apparatus of claim 16, wherein the interface is
further configured to transmit to the memory device third
signaling to operate in a different operating condition after
the amount of time.

19. The apparatus of claim 16, wherein the interface is
further configured to transmit the second signaling to the
memory device.

20. The apparatus of claim 16, wherein the interface is
configured to provide the power to the memory device
through a wireless connection.

#* #* #* #* #*
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