- 1 - A Non-Volatile Memory Device Capable of Initiating Transactions Background [0001] This relates
generally to non-volatile memories. [0002] A non-volatile memory is a microelectronic memory that
stores data even when power is removed. Examples of non-volatile memories include static random
access memories, flash memories, and phase change memories, to mention a few examples. [0003]
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Background
[0001] This relates generally to non-volatile memories.

[0002] A non-volatile memory is a microelectronic memory that stores data even
when power is removed. Examples of non-volatile memories include static random

access memories, flash memories, and phase change memories, to mention a few
examples.

[0003] Generally, a non-volatile memory is coupled to a memory controller which
basically controls all operations of the non-volatile memory. The non-volatile
memory then is basically a reservoir of data which is accessed by the memory
controller. -Transactions between the memory controller and the non-volatile memory
are initiated by the memory controller.

Brief Description of the Drawings

[0004] Figure 1 is a schematic depiction of one embodiment of the present invention;

[0005] Figure 2 is a system depiction of one embodiment of the present invention;
and

[0006] Figure 3 is a system depiction of one embodiment of the present invention.

Detailed Description

[0007] In accordance with some embodiments of the present invention, instead of
using the conventional master/slave relationship between the memory controller and
the non-volatile memory, a peer-to-peer relationship may be utilized. In the peer-to-

peer relationship, the non-volatile memory may initiate transactions.

[0008] As used herein, a "transaction" is any activity, involving something more than
the provision of data or information, outside of the non-volatile memory or any

request to an entity outside the non-volatile memory. As used herein, the term



[0006] Figure 3 is a system depiction of one embodiment of the present invention. Detailed Description
[0007] In accordance with some embodiments of the present invention, instead of using the
conventional master/slave relationship between the memory controller and the non-volatile memory, a
peer-to-peer relationship may be utilized. In the peer-topeer relationship, the non-volatile memory may
initiate transactions. [0008] As used herein, a "transaction™ is any activity, involving something more
than the provision of data or information, outside of the non-volatile memory or any request to an entity
outside the non-vglatile mem&g. As used herein, the term - 2 - "initiate" means to bggin a transaction
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The memory 22 may include an array 32 composed of rows and columns of memory
cells which are addressable by column and row addressing circuitry. A control 28

may be a processor-based device or a smart logic device, to mention two examples.

[0010] The control is coupled to an external bus 24 when the memory 22 is in use by
an interface 26, in one embodiment. The control 28 may have a storage 30 which is
separate from the array 32 in some embodiments. For example, the storage may be
a code storage that may be implemented by static random access memory.
However, in other embodiments, the control 28 may use memory cells in the array
32. Thus, in some embodiments, the interface, the control, the storage, and the

array are all integrated in the same integrated circuit substrate.

[0011] The memory 22 may be provided in one single package and, in some
embodiments, may be completely compatible with sockets or receivers traditionally
used for mounting packaged non-volatile memory integrated circuits. The size of the
packaged integrated circuit memory 22 and its pin configuration may be completely
compatible with existing sockets and other devices that receive such devices. In
some embodiments, the memory 22 may be used in place of conventional non-
volatile memories in the same positions and locations and in the same way they are

conventionally used, except that the memory 22 can initiate transactions.

[0012] The memory 22 may initiate transactions under control of the control 28 in one
embodiment. The control 28 may issue requests or other transactions, including
communications, through an interface 26 with a bus 24. In some embodiments,
outgoing communications may be implemented through a separate pin connection

on the external package. In other embodiments, a pin used for other purposes may



However, in other embodiments, the control 28 may use memory cells in the array 32. Thus, in some
embodiments, the interface, the control, the storage, and the array are all integrated in the same
integrated circuit substrate. [0011] The memory 22 may be provided in one single package and, in
some embodiments, may be completely compatible with sockets or receivers traditionally used for
mounting packaged non-volatile memory integrated circuits. The size of the packaged integrated
circuit memory 22 and its pin configuration may be tompletely compatible with existing sockets and
other devices that receive such devices. In some embodiments, the memory 22 may be used in place
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password or authentication. It may receive the password or authentication back from

the memory controller, may compare the password or authentication data to

information stored on the memory 22, for example, in the storage 30, and may

decide whether or not to allow access to the memory. Thus, such a memory may

have particular applications in secure information storage, including the storage of

highly confidential data and in the storage of code and other information that hackers

would like to compromise.

[0016] Similarly, the memory 22 can request the status information from the memory
controller. For example, if the memory 22 knows that the memory controller is
powered down, or that the memory controller has information that it will not use for a
period of time, this information can be used by the memory 22 to decide to perform
internal background or maintenance activities, such as wear leveling. In addition, the
memory 22 may obtain information about the memory controller status in order to set

the power consumption state of the memory 22.



[0016] Similarly, the memory 22 can request the status information from the memory controller. For
example, if the memory 22 knows that the memory controller is powered down, or that the memory
controller has information that it will not use for a period of time, this information can be used by the
memory 22 to decide to perform internal background or maintenance activities, such as wear leveling.
In addition, the memory 22 may obtain information aout the memory controller status in order to set
the power consumption state of the memory 22. - 4 -[0017] Also, the memory 22 may request bus
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[0019] Thus, referring to Figure 2, a processor-based system 10, such as a mobile
device, may include the non-volatile memory 14 which is made up of the packaged,
single integrated circuit 22. The system 10 may be any mobile device or a non-
mobile device. One application for the non-volatile memory device 14 may be in
connection with cellular telephones. The non-volatile memory device 14 may
interact with a system controller 12. The system controller may be a memory
controller, in some embodiments, or may be a controller at any level in a system
architecture from a central processing unit down to the memory controller. The

system may include other devices 18 and 16 as depicted.

[0020] In some embodiments, the memory device 14 may receive inputs, as
indicated by the arrow directed toward the non-volatile memory device 14, as is
conventional in slave-type non-volatile memory devices. However, the non-volatile

memory device 14 may also initiate transactions, as indicated by the outgoing arrow.



These transactions may include data that is offered by the non-volatile memory without stimulus from
the outside of the non-volatile memory device 14. It may also include alerts, as indicated in Figure 2, to
indicate non-volatile memory issues, including memory defects, memory capacity, memory speed,
security concerns, power consumption state, and wear leveling, to mention a few examples. [0021] In
addition to having a direct access to the system controller 12, as indicated by Figure 2, the non-volatile
memory device 14 may have a shared connection to‘the system controller 12, as indicated in Figure 3.
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communications may include ou gom)é requests from the non-volatile memory device

14 and responses, indicated by the term "allow,” as well as bidirectional data. Thus,

the system 20 may allow the non-volatile memory device to directly initiate

transactions in some circumstances.

[0022] References throughout this specification to “one embodiment” or “an
embodiment” mean that a particular feature, structure, or characteristic described in
connection with the embodiment is included in at least one implementation
encompassed within the present invention. Thus, appearances of the phrase “one
embodiment” or “in an embodiment” are not necessarily referring to the same
embodiment. Furthermore, the particular features, structures, or characteristics may
be instituted in other suitable forms other than the particular embodiment illustrated

and all such forms may be encompassed within the claims of the present application.

[0023] While the present invention has been described with respect to a limited
number of embodiments, those skilled in the art will appreciate numerous
modifications and variations therefrom. It is intended that the appended claims cover
all such modifications and variations as fall within the true spirit and scope of this

present invention.



a control coupled to said array, said control to initiate a transaction with a device outside said
non-volatile memory. 2. The memory of claim 1 wherein said control and memory array are
integrated on a single integrated circuit. 3. The memory of claim 2 including a storage to store
instructions for execution by said control. 4. The memory of claim 1 wherein said control to initiate
a transaction without first receiving an outside stgnulus related to said transaction. 5. The memory
of claim Y\iRstudio@imeenikol to seek security authorization from a device attempting to access said
memory. 6. The memory of claim 1, said control to initiate a transaction including a request for bus
access by said memory. 7. The memory of claim 1, said control to initiate a transaction including a

request for infonmationfieen seictiemeri@agritetierising: 8. The memory of claim 1, said control to
request information to enable said memory to configure itself. 9. The memory of claim 1, said
memory adapted to b rBEERRY f'f\rg"}foﬁoémional non-volatile memory mounting arrangement.

a control coupled to said array, said control to initiate a transaction with

a device outside said non-volatile memory.

2. The memory of claim 1 wherein said control and memory array are

integrated on a single integrated circuit.

3. The memory of claim 2 including a storage to store instructions for

execution by said control.

4. The memory of claim 1 wherein said control to initiate a transaction

without first receiving an outside stimulus related to said transaction.

5. The memory of claim 1 including a control to seek security

authorization from a device attempting to access said memory.

6. The memory of claim 1, said control to initiate a transaction including a

request for bus access by said memory.

7. The memory of claim 1, said control to initiate a transaction including a

request for information from said memory controller.

8. The memory of claim 1, said control to request information to enable

said memory to configure itself.

9. The memory of claim 1, said memory adapted to be received in a

conventional non-volatile memory mounting arrangement.



-7- 10. The memory of claim 1 wherein said control to initiate a transaction that requests
information from a device outside said non-volatile memory. 11. A method comprising:

enabling a non-volatile memory to initiate a transaction with a device outside said non-volatile memory.
12. The method of claim 11 including integrating a control and a memory array for said memory on a
single integrated circuit. 13. The method of claym 12 including integrating a storage to store
instructions for execution by said control on said integrated circuit. 14. The method of claim 11

including initiating a traﬂ%ﬁﬁ'@ﬁgﬂjﬁﬂ&@wﬁ%@\ﬁ?&‘ﬁ%@ﬁiEBHmﬂtie'?rfﬁ%baaC{%%%eﬁﬁﬂ‘iﬁa‘iaid

non-volatile memory he method of claim 11 including enabling the memory to seek
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11. A method comprising:
enabling a non-volatile memory to initiate a transaction with a device

outside said non-volatile memory.

12. The method of claim 11 including integrating a control and a memory

array for said memory on a single integrated circuit.

13. The method of claim 12 including integrating a storage to store

instructions for execution by said control on said integrated circuit.

14. The method of claim 11 including initiating a transaction that involves a

request for information from a device outside said non-volatile memory.

15. The method of claim 11 including enabling the memory to seek security
authorization from a device attempting to access said memory.



