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BACKGROUND OF THE INVENTION

Priority Data

[0001] This application claims benefit of priority to U.S. Provisional Application Serial
No. 60/910,863, titled “Sharing Non-Sharable Devices Between an Embedded Controller
and A Processor in a Computer System”, filed on April 10, 2007, whose inventors were

Tan Harris and Drew J. Dutton.

Field of the Invention

[0002] This invention relates generally to the field of computing devices, and more
specifically to sharing devices, such as non-volatile memory, which are not designed for

sharing among processors in a system.

Description of the Related Art

[0003] Many hardware systems include a central processing unit (CPU), i.e., a main
processor, and one or more microcontrollers for performing auxiliary functions for the
system, such as initialization, management and reset functionality. Each processor or
microcontroller, in a system generally has a corresponding non-volatile memory from
which the processor or microcontroller reads instructions for performing boot-up, reset,
management (such as power state management), or other functions, implemented in
firmware. Current solutions for providing controller memory are: (1) to have a separate
dedicated/private memory device for each controller/processor; (2) to integrate memory
on-chip; or (3) to attempt to arbitrate for the use of an existing memory device.

[0004] However, a problem with attempting to arbitrate for the use of another device is
that system performance and user experience may be degraded. Moreover, providing
each processor and microcontroller with a separate non-volatile memory is expensive in
both cost and time. For example, many current embedded microcontroller solutions for
notebook and desktop computers use ROM (read-only memory) solutions that present
challenges in time to market and flexibility. The time to market issue is due to the need

to finalize the microcontroller firmware and data early enough in the design and
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manufacturing process to meet the schedule needs for production. This usually
represents at least a month in the time schedule of a development program. In addition,
any late error found in the firmware or data means that all existing inventory is out of
date and may have to be discarded.

[0005] For the above reasons, some customers or designers prefer using embedded flash
or similar memory for storage, since this type of memory allows updates at production
test or even in the field. However, use of embedded flash requires a very expensive
manufacturing process, because the microcontroller chip integrates flash memory on the
same die, and therefore requires a flash manufacturing process. It is typically 30% more
expensive to manufacture a chip with this process, and thus makes the chip significantly
more expensive. This expense only makes sense if offset by some other factors, e.g., cost
savings or product requirements. If a customer only has one set of firmware (code) that
is used and if the code never changes, and if the customer is confident that there are no
errors in the code that might require an update, ROM and a standard manufacturing
process may be used instead of embedded flash memory. If, on the other hand, the
customer has multiple firmware codes (e.g., one per product model), then it may be
cheaper to use flash. Thus, due to expense, use of embedded flash memory may only be
viable if the risk of ROM is too high or if there are multiple codes, low volume or other
specific business reasons.

[0006] Thus, as discussed above, current solutions are generally expensive, inflexible,
cannot be guaranteed to work reliably, may have occasional errors, and/or can cause

significant system performance degradation.

[0007] Other corresponding issues related to the prior art will become apparent to one
skilled in the art after comparing such prior art with embodiments of the present

invention as described herein.
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SUMMARY OF THE INVENTION

[0008] Various embodiments are presented of a system and method for sharing devices
such as non-volatile memory between processors in a computer system where one of the
processors has control over operating states, ¢.g., power and/or execution states, of the
other processors in the computer system.

[0009] In response to a system state change, such as power on reset or system reset,
where a microcontroller in a system is assured of safe access to a shared device, or can
prevent the system from entering a state where a processor in the system can access the
shared device, the microcontroller may set control signals to cause access to the shared
device to be with the microcontroller. In other words, the system may be changed to a
state (a “first” state) in which the microcontroller is guaranteed the ability to access the
shared device safely, e.g., without interruption or interference by the processor.

[0010] In one embodiment, the microcontroller may be situated between a system
interface (and therefore, the processor in the system) and the shared device, ¢.g., non-
volatile memory, ¢.g., embedded flash memory, and thus may intercept communications
between the system interface and the device. The device may include or be associated
with an interface whereby access to the device is facilitated or implemented, and where
this interface may be configured to direct or restrict access to the device to different
system components, ¢.g., the processor or the microcontroller. In one embodiment, the
microcontroller setting control signals to cause access to the shared device to be with the
microcontroller comprises the microcontroller setting the interface to the shared device
interface with the microcontroller. Said another way, the microcontroller may set one or
more control signals to configure or redirect the shared device interface to grant
exclusive access to the device to the microcontroller.

[0011] In one embodiment, the microcontroller controls and manages power on reset
(POR) for the system, and thus may respond to and/or generate signals related to power
on reset or system reset (or other management signals) in a way that preempts access to
the device by the main processor of the system, thereby facilitating sharing a device that
otherwise could not be shared. In some embodiments, the change in system state may be

invoked or indicated by a management signal, e.g., a system reset or POR signal,
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generated or received by the microcontroller. It should be noted, however, that in some
embodiments, control of the direction of the interface, i.e., control of which component
of the system has access to the device, may be independent of the management (e.g.,
system reset or POR) signal. In other words, the microcontroller may control whether the
shared device interface is directed to the processor of the system, or to the
microcontroller, independent of the management (e.g., system reset or POR) signal.
[0012] While in the first state, i.e., the state where the microcontroller is ensured safe
access to the device, or can prohibit access by the processor in the system to the shared
device, and has properly configured access to the device, the microcontroller may
retrieve or exchange data with the device. For example, in embodiments where the
system state is dependent on or indicated by a management signal, e.g., a system reset
signal, the microcontroller may receive or generate the management signal, and hold the
management signal in this state, i.c., may maintain assertion of the management signal,
and, while this signal is asserted, may read, write, acquire, or otherwise exchange (e.g.,
via invocation of a read or write by some other component of the system), data or
program instructions from, to, or with, the device.

[0013] Once the controller has completed the data retrieval or exchange with the device
or has determined that it may no longer be assured of safe access, the microcontroller
may reconfigure the interface through control signals to enable access by the processor in
the system, e.g., via a switch that controls access to the device, as will be described
below in more detail. Once the microcontroller has configured the device to enable
access by the processor in the system, the microcontroller may change or allow change of
the system state, thereby permitting the processor in the system to access the shared
device. For example, in embodiments where the system state is dependent on or
indicated by a management signal, ¢.g., a system reset signal, the microcontroller may
de-assert the management signal, thereby putting the system into a state that allows
access to the shared device by the processor of the system.

[0014] Thus, using embodiments of the above-described method, the microcontroller
may preempt or suspend access to the device by the processor, e.g., the main CPU, of the
system, or otherwise configure safe access to the device by the microcontroller; retrieve

or otherwise exchange data or program instructions with the device; then return access to
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the device to the processor, or otherwise relinquish exclusive or safe access to the device
by the microcontroller.

[0015] It should be noted that in various other embodiments where the microcontroller
manages or controls operating states of the system (e.g., reset, POR, sleep, and other
states related to specific system activities where it is known by the microcontroller that
the system cannot or will not access the device), the microcontroller may monitor (or
control) such system states, and take advantage of these states to access the device safely,
e.g., to take control and use the shared device. Note that these system states should be
such that the microcontroller either manages when the system will exit these states or is
provided sufficient warning as to when the system will again need control of the shared
interface (to the device). As one example, when a system is being shut down, the
microcontroller may take over the device interface, i.e., may redirect the device interface
to allow (only) access by the microcontroller, before power-off, i.c., before turning off
the final power rail. In this way, writes or other exchanges with the shared device may
be “saved up” or queued, and their completion (e.g., by the microcontroller) may be
guaranteed before final power off.

[0016] Thus, the microcontroller may gracefully share access to the device with the
processor of the system. It should be noted that in other embodiments, additional
microcontrollers may also share the device with the host or main system CPU, using the
techniques described above. In further embodiments, such sharing of devices may also
be used in other ways. For example, in some embodiments, a plurality of processors
(e.g., microcontrollers) may share such a device, where each processor may in turn
suspend or prevent access to the device by the other processors while it accesses the
device.

[0017] Below are described more specific embodiments of the above-described general
method that are particularly directed to the sharing of non-volatile memory between a
main processor and a microcontroller in a system. In other words, in the below
embodiments, the shared device comprises a non-volatile memory device. It should be
noted, however, that these embodiments are meant to be exemplary only, and are not

intended to limit the type or use of the shared device to any particular form or function.
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[0018] In response to a power on reset (POR), a microcontroller in a system, e.g.,
microcontroller, may hold a system reset signal in a reset state, thereby prohibiting a
processor in the system from accessing a non-volatile memory in the system. Note that
the POR and/or the system reset may or may not be invoked by the microcontroller.
[0019] In other words, in response to the POR, the microcontroller may receive or
generate the system reset signal, and hold the signal in a reset state. As described above,
in one embodiment, the microcontroller may be situated between the system interface
(and therefore, the processor in the system) and the shared device, e.g., non-volatile
memory, ¢.g., embedded flash memory, and thus may intercept communications between
the system interface and the device, e.g., the non-volatile memory. As will be described
below in more detail, in some embodiments, when the system reset signal is in the reset
state, the interface to the non-volatile memory may be configured by the microcontroller
to preclude the processor in the system from accessing the non-volatile memory, ¢.g., via
a switch.

[0020] While the system reset signal (or other management signal) is held in the reset
state, ¢.g., is asserted by the microcontroller (e.g., and the interface to the non-volatile
memory is configured to only allow access by the microcontroller), the microcontroller
may fetch program instructions/data from the non-volatile memory and load the program
instructions/data into a memory of the microcontroller, or otherwise access the non-
volatile memory. In other words, the microcontroller may generate or receive the system
reset signal, and may hold the system reset signal in the reset state (e.g., on the system
management bus via a system reset line), i.c., may maintain assertion of the system reset
signal, and, while the system reset signal is asserted, may fetch, i.c., read, acquire, or
otherwise receive (e.g., via invocation of a read by some other component of the system),
program instructions/data from the non-volatile memory and load or write the program
instructions/data into the microcontroller’s memory. Note that the microcontroller’s
memory is preferably RAM (random access memory), although any type of re-writeable
memory may be used as desired. As noted above, in some embodiments, the program
instructions / data may include program firmware code, that may, for example, be usable
by the embedded microcontroller for startup or reset functionality, e.g., for initializing the

microcontroller, among other uses. In some embodiments, the microcontroller may be or
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include a peripheral device controller for a computer system. For example, in one
exemplary embodiment, the embedded microcontroller may be a keyboard controller, and
the non-volatile memory device 108 may store keyboard controller (KBC) code, although
in other embodiments, any other program instructions/code or data may be used as
desired.

[0021] In one embodiment, the microcontroller may include or couple to a host memory
bus, which may couple to the system interface, and may also include or couple to a
device bus, in this embodiment, a non-volatile memory bus, which may couple to the
shared non-volatile memory device. In one embodiment, the host memory bus and the
non-volatile memory bus are SPI (serial peripheral interface) buses, although other
protocols may be used as desired. Note that in some embodiments, the host memory bus
and the non-volatile memory bus may be considered the same bus, ¢.g., a memory bus,
where the microcontroller is inserted to switchably intercept and possibly redirect signals
signals on the bus(es).

[0022] In one embodiment, the microcontroller includes or is coupled to a switch
controlled by a switch control, for providing switching functionality for the host memory
bus and the non-volatile memory bus, ¢.g., for the memory bus. The microcontroller may
thus be operable to switchably preempt and inhibit signal flow on the memory bus (i.c.,
the host memory bus and the non-volatile memory bus) between the host interface and
the non-volatile memory, e.g., by placing the switches into a high-impedance state, and to
fetch instructions/data from the non-volatile memory while communication between the
host interface and the non-volatile memory is suspended. Thus, the microcontroller may
operate to configure the interface to the device (e.g., the switch) to regulate and enforce
safe access to the device.

[0023] After the microcontroller has loaded the program instructions/data from the non-
volatile memory, the microcontroller may reconfigure the access to the non-volatile
memory, €.g., via the switch, and release the system reset signal from the reset state,
thereby permitting the processor in the system access to the non-volatile memory. In
other words, upon completion of the fetch of instructions/data from the non-volatile
memory by the microcontroller, the microcontroller may terminate the suspension or

preemption of communications between host interface and the non-volatile memory,
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thereby allowing resumption of such communications, ¢.g., via switch, and de-assert the
system reset signal.

[0024] Thus, using embodiments of the above-described method, the microcontroller
may preempt or suspend communications with the non-volatile memory by the main CPU
and read instructions/data from the non-volatile memory, e.g., to initialize the
microcontroller and/or perform other functionality prior to, or independent from,
operation of the main system, i.e., the main CPU, thus sharing the non-volatile memory
with the main system. For example, in some embodiments, the microcontroller may, in
addition to initialization code/data, may also fetch program instructions and/or data
related to pre-boot security operations, and may operate to perform such pre-boot
security operations prior to boot-up of the main system, thereby providing additional
security to the system.

[0025] Thus, the microcontroller may gracefully share use of the main system’s non-
volatile memory. It should be noted that in other embodiments, additional
microcontrollers may also share this non-volatile memory with the host or main system
CPU, using the techniques described above. In further embodiments, such sharing of
non-volatile memory may also be used in other ways. For example, in some
embodiments, a plurality of microcontrollers may share a non-volatile memory (e.g., that
is not used by the main system CPU), where each microcontroller may in turn suspend or
prevent access to the non-volatile memory by the other microcontrollers while it loads
instructions/data from the memory.

[0026] Note that in various embodiments, the system changing to a state where the
microcontroller is assured safe access to the non-volatile memory (or device) may be
performed or mediated by software or hardware. In other words, in some embodiments,
the state change may be in response to hardware signals, such as POR signals, etc. In
other embodiments, the state change may be in response to software events, tokens,
software conditions, software messages, software handshakes, and so forth. Said another
way, embodiments of the present invention are intended to cover virtually any case where
the embedded controller can determine that it can safely take control of the shared non-

volatile memory, whether the “safe” system state is mediated or signaled via software or
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hardware. For example, the system may pass the microcontroller a token, which grants
the microcontroller ownership of the memory through a software handshake.

[0027] Thus, various embodiments of the invention described herein may allow an
embedded microcontroller and a processor in a system to share a device that is not

designed to be shared.
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[0028] BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The foregoing, as well as other objects, features, and advantages of this invention
may be more completely understood by reference to the following detailed description

when read together with the accompanying drawings in which:

[0030] Figure 1A illustrates an exemplary computer system configured to implement one
embodiment of the present invention;

[0031] Figure 1B is a high-level block diagram of an exemplary system configured to
implement one embodiment of the present invention;

[0032] Figure 2 is a flowchart of a method for sharing a device between a processor and
a microcontroller in a system, according to one embodiment;

[0033] Figure 3 is a flowchart of a method for sharing non-volatile memory between a
processor and a microcontroller in a system, according to one embodiment.

[0034] Figure 4 illustrates a microcontroller, according to one embodiment of the
invention; and

[0035] Figure 5 illustrates an exemplary signal timing diagram, according to one

embodiment.

[0036] While the invention is susceptible to various modifications and alternative forms,
specific embodiments thercof are shown by way of example in the drawings and will
herein be described in detail. It should be understood, however, that the drawings and
detailed description thereto are not intended to limit the invention to the particular form
disclosed, but on the contrary, the intention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the present invention as defined by the

appended claims.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

Incorporation by Reference

[0037] The following references are hereby incorporated by reference in their entirety as
though fully and completely set forth herein:

[0038] U.S. Provisional Application Serial No. 60/910,863, titled “Sharing Non-Sharable
Devices Between an Embedded Controller and A Processor in a Computer System”, filed

on April 10, 2007, whose inventors were lan Harris and Drew J. Dutton.

[0039] Various embodiments of a system and method are presented for sharing devices
between processors, ¢.g., between a one or more main processors and a microcontroller,
in a system, e.g., a computer system, where the microcontroller has control over the
power or exccution states of the main processor(s) or other unique management
capabilities relative to the other processors in the system.

[0040] Note that any headings used are for organizational purposes only and are not
meant to be used to limit or interpret the description or claims. Furthermore, it should be
noted that the word “may” is used throughout this application in a permissive sense (i.c.,
having the potential to, being able to), not a mandatory sense (i.e., must).” The term
"include", and derivations thercof, mean "including, but not limited to". The term
“coupled” means “directly or indirectly connected”.

[0041] Moreover, as used herein, a “set of instructions” may refer to one or more
instructions. More specifically, in some embodiments, “instructions” may refer to
programming code, software, and/or functions implemented in the form of a code that is
executable by a controller, microprocessor, and/or custom logic circuit adapted to
execute these instructions. In some embodiments, these instructions may comprise
device drivers, control software, and/or machine code.

[0042] As used herein, a “controller” refers to any type of processor, such as a central
processing unit (CPU), microprocessor, microcontroller, or embedded controller or

microcontroller, among others.

Overview
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[0043] Various embodiments of the invention described herein may provide access by an
embedded microcontroller to a device (e.g., non-volatile memory) which allows the
microcontroller to access and read or write program instructions / data (meaning program
instructions and/or data) from or to the device while holding the system, e.g., the CPU, in
a state such as reset where access to the non-volatile memory device will not disrupt the

normal system function.

Figure 1A — Exemplary Computer System

[0014] Figure 1 is a high-level block diagram of an exemplary computer system 82
configured to implement some embodiments of the present invention. The system of
Figure 1 comprises a computer system, ¢.g., a personal computer (PC), although in other
embodiments, the techniques and systems described herein may be implemented in any
other systems as desired.

[0015] In preferred embodiments, the computer system 82 includes a main or central
processor, i.¢., a host processor, as well as one or more microcontrollers, ¢.g., cach in a
respective system-on-chip (SoC), such as, for example, a keyboard controller for
managing or controlling communications between a keyboard and the main processor.
The memory is preferably included on the SoC with the embedded controller, and in
various embodiments, may be a non-volatile memory, ¢.g., ROM (read only memory), or
a volatile memory, such as Flash memory, as desired. As Figure 1 shows, the computer
system 82 includes logic 104 for sharing memory, ¢.g., between the main processor and
the microcontroller, according to embodiments of the present invention. Further details
regarding exemplary embodiments of the system are provided below with reference to

Figures 1B, 2, 4, and 6.

Figure 1B — Exemplary System

[0044] Figure 1B is a high-level block diagram of an exemplary system configured to
implement one embodiment of the present invention, specifically to share a device, e.g.,
non-volatile memory, between a CPU or main processor, and an embedded
microcontroller in the system. The system of Figure 1B preferably resides in a computer

system, e¢.g., a personal computer (PC) such as computer system 82 of Figure 1A,
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although in other embodiments, the techniques and systems described herein may be
implemented in any other systems as desired.

[0045] As Figure 1B shows, the system may include an embedded microcontroller 102,
coupled to system interface 106 via a system interface bus 103, whereby the
microcontroller 102 may communicate with the CPU of the computer system, referred to
as the host CPU or processor. Note that in various embodiments, this system interface
106 may simply be a connection or bus suitable for communications between the
microcontroller 102 and the host CPU, or may include additional structure or
functionality as desired. As indicated in Figure 1B, the microcontroller 102 may be
further coupled to a shared device 108 that may store program instructions or other data
that may be uploaded or programmed by the embedded microcontroller, e.g., for startup,
general, or reset functionality, via a device bus 107, as shown. The microcontroller 102
may be further coupled to the system interface 106 via a host memory bus 105, whereby
the embedded microcontroller 102 may intercept memory requests or other signals
transmitted between the system interface (e.g., the host CPU) and the shared device 108.
Note that the program instructions/data stored in the shared device (e.g., non-volatile
memory) 108 preferably includes program instructions, ¢.g., firmware code, that may, for
example, be usable by the embedded microcontroller 102 for startup, general, or reset
functionality, e.g., for initializing the microcontroller 102, among other uses. In some
embodiments, the microcontroller 102 may comprise a peripheral device controller for a
computer system. For example, in one exemplary embodiment, the embedded
microcontroller 102 is a keyboard controller, and the shared device 108 may store
keyboard controller (KBC) code, although in other embodiments, any other program
instructions, data or code may be used as desired.

[0046] Thus, in the embodiment shown in Figure 1B, the embedded microcontroller 102
is situated between the system interface 106 and the shared device (e.g., non-volatile
memory) 108, and so may function as an intermediary or intercept between these two
components, thereby facilitating sharing the device 108 between the host processor and
the embedded microcontroller 102, as will be described below in more detail. Note that
in this embodiment, a system management bus, ¢.g., a system reset bus, 101 coupling the

system interface 106 and the microcontroller 102 may be included for communicating a
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reset or other management signal (or other signal) between the two components, although
in other embodiments, the system interface bus 103 may be used. In preferred
embodiments, the shared device 108 is an embedded flash memory, although other types

of devices may be used as desired, e.g., ROM or any other type of memory.

Figure 2 —Method for Sharing a Device Between Processors in a System

[0047] Figure 2 is a high-level flowchart of embodiments of a method for sharing a
device, ¢.g., non-volatile memory, between processors, €.g., between a processor and a
microcontroller in a system, e.g., a computer system, where the shared device is not
designed to be shared. In various embodiments, some of the method elements shown
may be performed concurrently, in a different order than shown, or may be omitted.
Additional method elements may also be performed as desired. As shown, this method

may operate as follows.

[0048] In 202, in response to a system state change, such as, for example, power on reset
(POR), system reset, or sleep mode, where a microcontroller, e.g., microcontroller 102, in
a system is assured of safe access to a shared device, or can prevent the system from
entering a state where a processor in the system can access the shared device, the
microcontroller may set control signals or utilize software to cause access to the shared
device to be with the microcontroller. In other words, when the system is changed to a
state, ¢.g., a first state, in which the microcontroller 102 is guaranteed the ability to
access the shared device safely, e.g., without interruption or interference by the
processor, the microcontroller may hold the system in the state and switch access to the
shared device, e.g., the non-volatile memory, from the processor to the microcontroller.
Examples of this first state may include one or more of: a power on reset (POR) state, a
system reset state, or a sleep state, among others. Holding the system in this first state
may prohibit the processor in the system from accessing the shared device, e.g., non-
volatile memory in the system.

[0049] Similarly, the state change may be invoked or caused by a management signal,

such as a POR, system reset, sleep, signal, etc., which may include a software signal,
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event, token, handshake, etc. In one embodiment, holding the system in the first state
may include holding a management signal in a corresponding state, €.g., holding a system
reset signal in a reset state.

[0050] Note that the management signal, e.g., the POR and/or the system reset, and/or
any other type of management signal used, may or may not be invoked by the
microcontroller. Thus, for example, in response to a received management signal, e.g.,
POR signal, or in response to generating the management signal, ¢.g., the POR signal, the
microcontroller may generate or receive another management signal, e.g., the system
reset signal, then hold or assert the other management signal in a specified state, ¢.g., a
resct state.

[0051] As noted above with reference to Figure 1B, in one embodiment, the
microcontroller 102 may be situated between the system interface 106 (and therefore, the
processor in the system) and the shared device 108, e.g., non-volatile memory, e.g.,
embedded flash memory, and thus may intercept communications between the system
interface and the device 108.

[0052] The device 108 may include or be associated with an interface whereby access to
the device is facilitated or implemented, and where this interface may be configured to
direct or restrict access to the device to different system components, e.g., the processor
or the microcontroller. In one embodiment, the microcontroller setting control signals to
cause access to the shared device to be with the microcontroller comprises the
microcontroller setting the interface to the shared device interface with the
microcontroller. Said another way, the microcontroller may set one or more control
signals to configure or redirect the shared device interface to grant exclusive access to the
device to the microcontroller. In other embodiments, the switching of access to the
shared device from the processor to the microcontroller may be performed via software,
or a combination of software and hardware. Note that as used herein, the term “signal”
may denote a hardware signal and/or a software signal, e.g., a software event, message,
token, handshake, etc. Thus, the term “management signal” may refer to a hardware
signal or a software signal.

[0053] Note that in a preferred embodiment, the microcontroller controls and manages

power on reset (POR) for the system, and thus may respond to and/or generate signals or
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software events or messages related to power on reset or system reset (or other
management signals) in a way that preempts access to the device by the main processor
of the system, thereby facilitating sharing a device that otherwise could not be shared. In
some embodiments, the change in system state may be invoked or indicated by a
management signal, e.g., a system reset or POR signal, generated or received by the
microcontroller. It should be noted, however, that in some embodiments, control of the
direction of the interface, i.e., control of which component of the system has access to the
device, may be independent of the management (e.g., system reset or POR) signal. In
other words, the microcontroller may control whether the shared device interface is
directed to the processor of the system, or to the microcontroller, independent of the
management (e.g., system reset or POR) signal. Moreover, in some embodiments,
instead of, or in addition to, hardware signals, the microcontroller may respond to
software events, messages, tokens, handshakes, etc., that may indicate when the system
state is such that the microcontroller is assured safe access to the shared device, e.g., to

non-volatile memory.

[0054] In 204, while the system is in the first state, i.c., the state where the
microcontroller is insured safe access to the device, or can prohibit access by the
processor in the system to the shared device, and has properly configured access to the
device, the microcontroller may retrieve or exchange data with the device 108. For
example, in embodiments where the system state is dependent on or indicated by a
management signal, e.g., a system reset signal, the microcontroller may generate or
receive the management signal, and hold the management signal in this state, i.c., may
maintain assertion of the management signal, and, while this signal is asserted, may read,
write, acquire, or otherwise exchange (e.g., via invocation of a read or write by some
other component of the system), data or program instructions from, to, or with, the
device. In one embodiment, while the system is held in the first state, the microcontroller
may fetch program instructions/data from the non-volatile memory and load the program

instructions/data into a memory of the microcontroller.
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[0055] In 206, once the controller has completed the data retrieval or exchange with the
device or has determined that it may no longer be assured of safe access, the
microcontroller may reconfigure the interface through control signals to enable access by
the processor in the system, e.g., via a switch that controls access to the device, as will be

described below in more detail.

[0056] In 208, once the microcontroller has configured the device to enable access by the
processor in the system, the microcontroller may change or allow change of the system
state, thereby permitting the processor in the system to access the shared device. For
example, in embodiments where the system state is dependent on or indicated by a
management signal, e.g., a system reset signal, the microcontroller may de-assert the
management signal, thereby putting the system into a state that allows access to the
shared device by the processor of the system. Said another way, after the program
instructions/data have been loaded, the microcontroller may switch access to the shared
device, e.g., the non-volatile memory, from the microcontroller to the processor, and

release the system from the first state.

[0057] Thus, using embodiments of the above-described method, the microcontroller 102
may preempt or suspend access to the device by the processor, e.g., the main CPU, of the
system, or otherwise configure safe access to the device by the microcontroller; retrieve
or otherwise exchange data or program instructions with the device; then return access to
the device to the processor, or otherwise relinquish exclusive or safe access to the device

by the microcontroller.

[0058] It should be noted that in various other embodiments where the microcontroller
manages or controls operating states of the system (e.g., reset, POR, sleep, and other
states related to specific system activities where it is known by the microcontroller that
the system cannot or will not access the device), the microcontroller may monitor (or
control) such system states, and take advantage of these states to access the device safely,

e.g., to take control and use the shared device. Note that these system states should be
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such that the microcontroller either manages when the system will exit these states or is
provided sufficient warning as to when the system will again need control of the shared
interface (to the device).

[0059] As one example, when a system is being shut down, the microcontroller may take
over the device interface, i.c., may redirect the device interface to allow (only) access by
the microcontroller, before power-off, i.e., before turning off the final power rail. In this
way, writes or other exchanges with the shared device may be “saved up” or queued, and

their completion (e.g., by the microcontroller) may be guaranteed before final power off.

[0060] Thus, the microcontroller 102 may gracefully share access to the device 108 with
the processor of the system. It should be noted that in other embodiments, additional
microcontrollers may also share the device with the host or main system CPU, using the
techniques described above. In further embodiments, such sharing of devices may also
be used in other ways. For example, in some embodiments, a plurality of processors
(e.g., microcontrollers) may share such a device, where each processor may in turn
suspend or prevent access to the device by the other processors while it accesses the

device.

Other Embodiments

[0061] Below are described more specific embodiments of the above-described general
method of Figure 2 that are particularly directed to the sharing of non-volatile memory
between a main processor and a microcontroller in a system. In other words, in the
below embodiments, the shared device comprises a non-volatile memory device. It
should be noted, however, that the embodiments of Figure 3 are meant to be exemplary
only, and are not intended to limit the type or use of the shared device to any particular

form or function.

Figure 3 —Method for Sharing Non-Volatile Memory Between Processors in a System

[0062] Figure 3 is a high-level flowchart of a method for sharing non-volatile memory

between processors, ¢.g., between a processor and a microcontroller in a system, ¢.g., a
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computer system, according to one embodiment. It should be noted, however, that in
other embodiments, any other types of memory may be used as desired, e.g., RAM,
ROM, etc. In various embodiments, some of the method elements shown may be
performed concurrently, in a different order than shown, or may be omitted. Additional
method elements may also be performed as desired. As shown, this method may operate

as follows.

[0063] In 302, in response to a system state change, such as, for example, power on reset
(POR), system reset, or sleep mode, where a microcontroller, e.g., microcontroller 102, in
a system is assured of safe access to a non-volatile memory, or can prevent the system
from entering a state where a processor in the system can access the non-volatile
memory, the microcontroller may set control signals or utilize software to cause access to
the non-volatile memory to be with the microcontroller. In other words, when the system
is changed to a state, ¢.g., a first state, in which the microcontroller 102 is guaranteed the
ability to access the non-volatile memory safely, e.g., without interruption or interference
by the processor, the microcontroller may hold the system in the state and switch access
to the non-volatile memory from the processor to the microcontroller. Examples of this
first state may include one or more of: a power on reset (POR) state, a system reset state,
or a sleep state, among others.

[0064] Holding the system in this first state may prohibit the processor in the system
from accessing the non-volatile memory in the system. Similarly, the state change may
be invoked or caused by a management signal, such as a POR, system reset, sleep, signal,
etc., which may include a software signal, event, token, handshake, etc. In one
embodiment, holding the system in the first state may include holding a management
signal in a corresponding state, ¢.g., holding a system reset signal in a reset state.

[0065] Note that the management signal, ¢.g., the POR and/or the system reset, and/or
any other type of management signal used, may or may not be invoked by the
microcontroller. Thus, for example, in response to a received management signal, ¢.g.,
POR signal, or in response to generating the management signal, e.g., the POR signal, the

microcontroller may generate or receive another management signal, e.g., the system
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reset signal, then hold or assert the other management signal in a specified state, e.g., a
reset state.

[0066] As noted above with reference to Figure 1B, in one embodiment, the
microcontroller 102 may be situated between the system interface 106 (and therefore, the
processor in the system) and the shared device 108, e.g., non-volatile memory, e.g.,
embedded flash memory, and thus may intercept communications between the system
interface and the device, e.g., the non-volatile memory. As will be described below in
more detail, in some embodiments, when the system is held in the first state, e.g., when
the system reset signal is held in the reset state, the interface to the non-volatile memory
may be configured by the microcontroller to preclude the processor in the system from
accessing the non-volatile memory, e.g., via a switch.

[0067] Figure 4 illustrates an exemplary embodiment of the microcontroller 102 of
Figure 1B, where the device 108 comprises non-volatile memory. As Figure 4 shows, in
this embodiment, the microcontroller 102 includes a system reset line 403 for
communicating a reset signal, i.e., a system reset signal (or other management signal),
e.g., to or from the system interface 106 over the system management bus 101 (see Figure
1B). While many of the embodiments described herein reference a reset signal, it should
be noted that in other embodiments, as mentioned above, other signals may be used as
desired, ¢.g., any signal that corresponds with or invokes a suspension of non-volatile
memory access by the CPU (or other specified processor) of the system, or which
indicates a system state in which the microcontroller may have safe access to the non-
volatile memory, including software events, tokens, handshakes, signals, etc. Note that
Figure 4 only illustrates features of the microcontroller that relate directly to
embodiments of the present invention, i.c., components not necessary to understand the
present invention have been omitted for brevity and simplicity.

[0068] As discussed above, in various embodiments, the switching of access to the
shared device from the processor to the microcontroller may be performed via hardware,
via software, or via a combination of software and hardware. As also discussed above,
the term “signal” may denote a hardware signal and/or a software signal, e.g., a software
event, message, token, handshake, etc., i.e., the term “management signal” may refer to a

hardware signal or a software signal.
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[0069] As also indicated above, in a preferred embodiment, the microcontroller controls
and manages power on reset (POR) for the system, and thus may respond to and/or
generate signals or software events or messages related to power on reset or system reset
(or other management signals) in a way that preempts access to the device by the main
processor of the system, thereby facilitating sharing a non-volatile memory that otherwise
could not be shared. In some embodiments, the change in system state may be invoked
or indicated by a management signal, e.g., a system reset or POR signal, generated or
received by the microcontroller. It should be noted, however, that in some embodiments,
control of the direction of the interface, i.e., control of which component of the system
has access to the non-volatile memory, may be independent of the management (e.g.,
system reset or POR) signal. In other words, the microcontroller may control whether the
non-volatile memory interface is directed to the processor of the system, or to the
microcontroller, independent of the management (e.g., system reset or POR) signal.
Moreover, as noted above, in some embodiments, instead of, or in addition to, hardware
signals, the microcontroller may respond to software ecvents, messages, tokens,
handshakes, etc., that may indicate when the system state is such that the microcontroller

is assured safe access to the non-volatile memory.

[0070] In 304, while the system is in the first state, i.c., the state where the
microcontroller is insured safe access to the device, or can prohibit access by the
processor in the system to the non-volatile memory, and has properly configured access
to the non-volatile memory, the microcontroller may retrieve or exchange data with the
non-volatile memory. For example, while the system is held in the first state, the
microcontroller may fetch program instructions/data from the non-volatile memory and
load the program instructions/data into a memory of the microcontroller.

[0071] In one embodiment, holding the system in the first state may include holding a
system reset signal (or other management signal) in the reset state, e.g., asserting system
reset. While the system reset signal is held in the reset state, and the interface to the non-
volatile memory is configured to only allow access by the microcontroller, the
microcontroller may fetch program instructions/data from the non-volatile memory and

load the program instructions/data into a memory of the microcontroller, or otherwise
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access the non-volatile memory. In other words, the microcontroller may hold the system
reset signal in the reset state (e.g., on the system management bus 101 via system reset
line 403), i.e., may maintain assertion of the system reset signal, and, while the system
reset signal is asserted, may fetch, i.e., read, acquire, or otherwise receive (e.g., via
invocation of a read by some other component of the system), program instructions/data
from the non-volatile memory and load or write the program instructions/data into the
microcontroller’s memory. Note that the microcontroller’s memory is preferably RAM
(random access memory), although any type of re-writeable memory may be used as
desired. As noted above, in some embodiments, the program instructions / data may
include program firmware code, that may, for example, be usable by the embedded
microcontroller for startup or reset functionality, e.g., for initializing the microcontroller,
among other uses. In some embodiments, the microcontroller may be or include a
peripheral device controller for a computer system. For example, in one exemplary
embodiment, the embedded microcontroller may be a keyboard controller, and the non-
volatile memory device 108 may store keyboard controller (KBC) code, although in other
embodiments, any other program instructions/code or data may be used as desired.

[0072] Referring again to Figure 4, as may be seen, in this embodiment, the
microcontroller 102 may include or couple to the host memory bus 105, which, as
indicated in Figure 1B, may couple to the system interface 106, and may also include or
couple to device bus 107, in this embodiment, a non-volatile memory bus 107, which
may couple to the shared non-volatile memory device 108. Note that in the embodiment
shown, the host memory bus 105 and the non-volatile memory bus 107 each includes
three lines, one each for data, clock, and CSb signals, where CSb stands for Chip Select
bar, which is a low true version of the Chip Select, and as such is part of the address
structure of the block. In one embodiment, the host memory bus 105 and the non-volatile
memory bus 107 are SPI (serial peripheral interface) buses, although other protocols may
be used as desired. Note that in some embodiments, the host memory bus 105 and the
non-volatile memory bus 107 may be considered the same bus, ¢.g., a memory bus,
where the microcontroller 102 is inserted to switchably intercept and possibly redirect

signals signals on the bus(es).
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[0073] As Figure 4 indicates, in this embodiment, the microcontroller 102 includes a
switch 404 controlled by switch control 406, for providing switching functionality for the
host memory bus 105 and the non-volatile memory bus 107, e.g., for the memory bus. In
some embodiments, the switch 404 may comprise a Q switch, although it should be noted
that the term “Q switch” may refer not only to actual Q switches, but to functional
equivalents or analogs, as well. Said another way, the switch 404 may be a “conceptual
Q switch”, that may perform the functionality of a Q switch (or functionality similar to a
Q switch), but which may implement this functionality in ways different from a Q switch.
Note that in the embodiment of Figure 4, the switch 404 includes a respective switch for
cach of the memory bus lines, as indicates by the “X3” (times three) label. Thus, each
line on the memory bus may be switched independently, although in preferred
embodiments, these lines may all be switched together, thereby suspending or inhibiting
communications between the host interface 106 and the non-volatile memory 108. Of
course, in other embodiments, any numbers of bus lines/switches may be used as desired.
[0074] It should be noted that in other embodiments, the microcontroller 102 may not
include the switch 404, but rather may couple to a switch that is external to the
microcontroller.  One benefit of this approach is that it may save pins on the
microcontroller.

[0075] As Figure 4 further indicates, each line on the memory bus may be coupled to
respective buffers for communicating data/signals between the memory bus (i.c., the
device bus) and the microcontroller 102, where, as noted above, most of the internal
components of the microcontroller 102 have been omitted from the figure. Thus, as
Figure 4 shows, the microcontroller 102 may be operable to switchably preempt and
inhibit signal flow on the memory bus (i.c., the host memory bus 105 and the non-volatile
memory bus 107) between the host interface 106 and the non-volatile memory 108, e.g.,
by placing the switches into a high-impedance state, and to fetch instructions/data from
the non-volatile memory 108 while communication between the host interface 106 and
the non-volatile memory 108 is suspended. Thus, the microcontroller may operate to
configure the interface to the device (e.g., the switch) to regulate and enforce safe access

to the device.
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[0076] In 306, once the controller has completed the data retrieval or exchange with the
non-volatile memory, or has determined that it may no longer be assured of safe access,
the microcontroller may reconfigure the interface through control signals to enable access
by the processor in the system, e.g., via a switch that controls access to the non-volatile
memory.

[0077] In a more specific embodiment, after the microcontroller has loaded the program
instructions/data from the non-volatile memory, the microcontroller may release the
system reset signal from the reset state, thereby permitting the processor in the system
access to the non-volatile memory. In other words, upon completion of the fetch of
instructions/data from the non-volatile memory 108 by the microcontroller 102, the
microcontroller may terminate the suspension or preemption of communications between
host interface 106 and the non-volatile memory 108, thereby allowing resumption of such
communications, ¢.g., via switch 404,

[0078] Thus, using embodiments of the above-described method, the microcontroller 102
may preempt or suspend communications with the non-volatile memory by the main CPU
and read instructions/data from the non-volatile memory, e.g., to initialize the
microcontroller 102 and/or perform other functionality prior to, or independent from,
operation of the main system, i.c., the main CPU, thus sharing the non-volatile memory
with the main system. For example, in some embodiments, the microcontroller may, in
addition to initialization code/data, may also fetch program instructions and/or data
related to pre-boot security operations, and may operate to perform such pre-boot
security operations prior to boot-up of the main system, thereby providing additional
security to the system.

[0079] Figure 5 is a signal timing diagram that illustrates timing aspects of the above
method, according to one embodiment. As Figure 5 shows, in this particular
embodiment, a VCC, i.e., power supply voltage, is provided, followed by a VCC
PWRGD (“power good”) signal indicating that the power supply voltage is valid, i.e., is
at a valid level and is stable. It should be noted that the particular names or labels for
these signals or voltages are exemplary only, and are not intended to limit the signals or

voltages used to any particular names or representations.
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[0080] As indicated, once the supply voltage is stable, the microcontroller 102 may hold
the (generated or received) system reset signal in a reset state, here shown in the “low”
state (e.g., a “low” or negative assertion state), during which time the microcontroller 102
may fetch and load instructions/data, e.g., controller firmware code, from the non-volatile
memory, and during which, due to the system reset signal being held in the reset state,
the host, i.e., the main system CPU, is inhibited from accessing the non-volatile memory.
As Figure 5 also shows, once this loading is done, the reset signal is de-asserted (shown
in Figure 5 as being put into the “high” state), after which the non-volatile memory is
accessible by the host or main system CPU.

[0081] Thus, the microcontroller 102 may gracefully share use of the main system’s non-
volatile memory. It should be noted that in other embodiments, additional
microcontrollers may also share this non-volatile memory (or device) with the host or
main system CPU, using the techniques described above. In further embodiments, such
sharing of non-volatile memory may also be used in other ways. For example, in some
embodiments, a plurality of microcontrollers may share a non-volatile memory (e.g., that
is not used by the main system CPU), where each microcontroller may in turn suspend or
prevent access to the non-volatile memory by the other microcontrollers while it loads
instructions/data from the memory. Thus, various embodiments described with reference
to Figure 3 may allow an embedded microcontroller to upload its firmware and data from
a non-volatile memory device that is already present in the system and therefore save the
cost and avoid issues associated with a private flash or ROM storage for the
microcontroller.

[0082] Note that in various embodiments, the system changing to a state where the
microcontroller is assured safe access to the non-volatile memory (or device) may be
performed or mediated by software or hardware. In other words, in some embodiments,
the state change may be in response to hardware signals, such as POR signals, etc., but in
other embodiments, the state change may be in response to software events, tokens,
software conditions, software messages, software handshakes, and so forth. Said another
way, embodiments of the present invention are intended to cover virtually any case where

the embedded controller can determine that it can safely take control of the shared non-
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volatile memory, whether the “safe” system state is mediated or signaled via software or

hardware.

[0083] Thus, various embodiments of the invention described herein may allow an
embedded microcontroller and a processor in a system to share a device, e.g., a non-

volatile memory, that is not designed to be shared.
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We Claim:

1. A system, comprising:
a non-volatile memory;
a processor; and
a microcontroller coupled to the non-volatile memory and to the processor,
wherein the microcontroller is configured to:
in response to a change in system state to a first state wherein the
microcontroller is assured safe access to the non-volatile memory, hold the system in the
first state and switch access to the non-volatile memory from the processor to the
microcontroller;
while the system is held in the first state, fetch program instructions/data
from the non-volatile memory and load the program instructions/data into a memory of
the microcontroller; and
after the program instructions/data have been loaded, switch access to the
non-volatile memory from the microcontroller to the processor, and release the system

from the first state.

2. The system of claim 1, wherein the change in system state to the first state

is performed by software.
3. The system of claim 1, wherein the first state comprises one or more of:
a power on reset (POR) state;
a system reset state; or

a sleep state.

4. The system of claim 1, wherein the program instructions/data comprise

firmware code and/or data for the microcontroller.
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5. The system of claim 1, the microcontroller is a peripheral device

controller for a computer system.

6. A method for sharing a non-volatile memory between a processor and a
microcontroller in a system, comprising:

in response to a change in system state to a first state wherein the microcontroller
is assured safe access to the non-volatile memory, holding the system in the first state and
switching access to the non-volatile memory from the processor to the microcontroller;

while the system is held in the first state, fetching program instructions/data from
the non-volatile memory and loading the program instructions/data into a memory of the
microcontroller; and

after the program instructions/data have been loaded, switching access to the non-
volatile memory from the microcontroller to the processor, and releasing the system from

the first state.

7. The method of claim 6, wherein the change in system state to the first state

is performed by software.
8. The method of claim 6, wherein the first state comprises one or more of:
a power on reset (POR) state;
a system reset state; or

a sleep state.

9. The method of claim 6, wherein the program instructions/data comprise

firmware code and/or data for the microcontroller.

10. The method of claim 6, the microcontroller is a peripheral device

controller for a computer system.
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11. A system, comprising:
a non-volatile memory;
a processor; and
a microcontroller coupled to the non-volatile memory and to the processor,
wherein the microcontroller is configured to:
in response to a power on reset, hold a system reset signal in a reset state,
thereby prohibiting the processor from accessing the non-volatile memory;
while the system reset signal is held in the reset state, fetch program
instructions/data from the non-volatile memory and load the program instructions/data
into a memory of the microcontroller; and
after the program instructions/data have been loaded, permit the processor
in the system access to the non-volatile memory, and release the system reset signal from

the reset state.

12.  The system of claim 11, wherein the program instructions/data comprise

firmware code and/or data for the microcontroller.

13. The system of claim 12, the microcontroller is a peripheral device

controller for a computer system.

14.  The system of claim 11, wherein the microcontroller is coupled to the non-
volatile memory via a non-volatile memory bus, and wherein the microcontroller is
operable to fetch the program instructions/data from the non-volatile memory via the

non-volatile memory bus.
15.  The system of claim 14, wherein the microcontroller is coupled to the
processor via a host memory bus, and wherein the microcontroller is operable to

switchably intercept or pass communications between the processor and the non-volatile

memory.
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16.  The system of claim 15, wherein the microcontroller comprises or is
coupled to a switch, interposed between the non-volatile memory bus and the host
memory bus, wherein the switch is controllable by the microcontroller to switchably

intercept or pass communications between the processor and the non-volatile memory

17. A method for sharing a non-volatile memory between a processor and a

microcontroller in a system, comprising:

in response to a power on reset, holding a system reset signal in a reset
state, thereby prohibiting the processor from accessing the non-volatile memory;

while the system reset signal is held in the reset state, fetching program
instructions / data from the non-volatile memory and loading the program instructions /
data into a memory of the microcontroller; and

after the program instructions/data have been loaded, permitting the
processor in the system access to the non-volatile memory, and releasing the system reset

signal from the reset state.

18.  The method of claim 17, wherein the program instructions/data comprise

firmware code and/or data for the microcontroller.

19. The method of claim 17, the microcontroller is a peripheral device

controller for a computer system.

20.  The method of claim 17, wherein the microcontroller is coupled to the
processor via a system reset bus, and wherein the microcontroller is operable to assert the

system reset signal over the system reset bus.

21.  The method of claim 17, wherein the microcontroller is coupled to the
non-volatile memory via a non-volatile memory bus, and wherein the microcontroller is
operable to fetch the program instructions/data from the non-volatile memory via the

non-volatile memory bus.
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22.  The method of claim 21, wherein the microcontroller is coupled to the
processor via a host memory bus, and wherein the microcontroller is operable switchably

intercept or pass communications between the processor and the non-volatile memory.

23. The method of claim 22, wherein the microcontroller comprises or is
coupled to a switch, interposed between the non-volatile memory bus and the host
memory bus, wherein the switch is controllable by the microcontroller to switchably

intercept or pass communications between the processor and the non-volatile memory

24, A system, comprising;:
a processor;
a microcontroller; and
a device, coupled to the processor and the microcontroller;
wherein the microcontroller is configured to:
in response to a change in system state to a first state wherein the
microcontroller is assured safe access to the device, set one or more control signals to
cause access to the shared device to be with the microcontroller;
while the system is in the first state, retrieve or exchange data with the
device;
when the controller has completed the data retrieval or exchange with the
device or has determined that it is no longer assured of safe access, reconfigure the
interface through control signals to enable access by the processor; and
change or allow change of the system state, thereby permitting the

processor in the system to access the shared device.

25. A method for sharing a device between a processor and a microcontroller

in a system, comprising:
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in response to a change in system state to a first state wherein the microcontroller
is assured safe access to the device, setting one or more control signals to cause access to
the shared device to be with the microcontroller;

while the system is in the first state, retrieving or exchanging data with the
device;

when the controller has completed the data retrieval or exchange with the device
or has determined that it is no longer assured of safe access, reconfiguring the interface
through control signals to enable access by the processor; and

changing or allowing change of the system state, thereby permitting the processor

in the system to access the shared device.
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ABSTRACT OF THE DISCLOSURE

System and method for sharing a device, ¢.g., non-volatile memory, between a
host processor and a microcontroller. In response to system state change to a first state
wherein the microcontroller is assured safe access to the non-volatile memory (e.g., in
response to power-on reset, system reset, sleep state, etc.), the microcontroller holds the
system in the first state (e.g., system reset), and switches access to the non-volatile
memory from the processor to the microcontroller. While the system is held in the first
state, the microcontroller accesses the device (e.g., non-volatile memory), e.g., fetches
program instructions/data from the non-volatile memory and loads the program
instructions/data into a memory of the microcontroller.  After the access, the
microcontroller changes or allows change of the system state, ¢.g., switches access to the
device, e.g., the non-volatile memory, from the microcontroller to the processor, and

releases the system from the first state.

5707-16601 33 Meyertons, Hood, Kivlin, Kowert & Goetzel, P.C.

Page 34 of 179



1/5

120]"
Alowaw “b6'8

‘@aInap e Bulleys
Joy 2160] sepnjou|

Vi
a.Inbi4

Z8
woysAg Jaindwo)

Page 35 of 179



2/5

301
(Aowopy

3|11BJOA-UON ““6°9)
90IA8( paJleys

gl @inbi4

N
101
sng 801A8(]

20l
J19]|0.]UOD0IDIN

psppaqu3

G0l
sng Alowas|\ 1SOH

101
sng juswabeuey

weisAg

€0l
sng 92eLISIU| WISAS

901
S0BLISIU| WBISAS

Page 36 of 179



Page 37 of 179

3/5

in response to a system state change, such as
power on reset, where a microcontroller in a
system is assured of safe access to a shared
device, or can prevent the system from
entering a state where a processor in the
system can access the shared device, the
microcontroller sets control signals to cause
access to the shared device to be with the
microcontroller
202

!

while in the state where the microcontroller is
insured safe access to the device, or can
prohibit access by the processor in the system

to the shared device, and has properly

configured access to the device, the
microcontroller retrieves or exchanges data
with the device
204

!

once the controller has completed the data
retrieval or exchange with the device or has
determined that it may no longer be assured
of safe access, the microcontroller

reconfigures the interface through control

signals to enable access by the processor in
the system
206

Y

once the microcontroller has configured the
device to enable access by the processor in
the system, the microcontroller changes or
allows change of the system state, thereby
permitting the processor in the system to
access the shared device
208

Figure 2
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in response to a power on reset, a
microcontroller in a system holds a system
reset signal in a reset state, thereby
prohibiting a processor in the system from
accessing a non-volatile memory
302

while the system reset signal is held in the
reset state, the microcontroller fetches data
from the non-volatile memory and loads the
data into a memory of the microcontroller
304

after the microcontroller has loaded the data
from the non-volatile memory, the
microcontroller permits the processor in the
system access to the non-volatile memory,
and releases the system reset signal from the
reset state
306

Figure 3
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countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)
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2007-12-18

First Named Inventor | lan F. Harris
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Attorney Docket Number |5707-16601
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2 5634004 1997-05-27 Gopinath, et al.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 11958601

Filing Date 2007-12-18

First Named Inventor | lan F. Harris

Art Unit | 2612

Examiner Name | Unknown

Attorney Docket Number |5707-16601

Examiner| Cite

Initials*

No

Include name of the authar (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s),
publisher, city and/or country where published.

Ts

If you wish to add additional non-patent literature decument citation information please click the Add button| Add |

EXAMINER SIGNATURE

Examiner Signature Date Considered |

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a

citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www USPTO.GOV or MPEP 801.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ® Applicant is to place a check mark here if
English language translation is attached.
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Application Number 11958601

Filing Date 2007-12-18

INFORMATION DISCLOSURE

First Named Inventor | lan F. Harris

STATEMENT BY APPLICANT |2612

( Not for submission under 37 CFR 1.99)
Examiner Name | Unknown

Attorney Docket Number |5707-16601

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) moare than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}(2).

[] See attached certification statement.
[] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

None

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Meffrey C. Hood/ Date (YYYY-MM-DD) 2008-10-09

Name/Print Jeffrey C. Hood Registration Number 35,198

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTQ. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 83-579) requires that you be given certain information in connectich with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Infermation Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice tc determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance frem the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records coenducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the

application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be
disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an application
which became abandoned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

9.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of law or regulation.
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Document Description File Name f . .
Number Message Digest | Part/.zip| (if appl.)
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Warnings:
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Total Files Size (in bytes):| 808695

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
11/958,601 12/18/2007 Ian F. Harris 5707-16601
CONFIRMATION NO. 1387
Jeffrey C. Hood PUBLICATION NOTICE

Meyertons Hood Kivlin Kowert & Goetzel PC

P.O. Box 398 I
0

Austin, TX 78767-0398

ﬂ)0000032625865

Title:Sharing Non-Sharable Devices Between an Embedded Controller and A Processor in a Computer System

Publication No.US-2008-0256374-A1
Publication Date:10/16/2008

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application. No: [ 11/958,601 §
Filed: | December 18, 2007 § Examiner: Unknown
Inventor(s): | § Group/Art Unit: | 2612
Ian F. Harris § Atty. Dkt. No: 5707-16601
Drew J. Dutton g
Title: | Sharing Non-Sharable §
Devices Between an §
Embedded Controller and A §
Processor in a Computer §
System §
§
§
STATUS INQUIRY

Dear Sir or Madam:

On December 18, 2007, Applicant's undersigned attorney filed the above-referenced patent
application with the U.S. Patent and Trademark Office. This application has been pending nearly 2.5
years without having received a first Office Action. Applicant hereby respectfully requests the Patent

Office to notify Applicant as to the status of this matter, particularly when we can expect to receive a first

Office Action.

Should any fees be required, the Commissioner is hereby authorized to charge such fees to

Meyertons, Hood, Kivlin, Kowert & Goetzel PC Deposit Account No. 50-1505/5707-16601/JCH.

Respectfully submitted,

/Jeffrey C. Hood/

Meyertons, Hood, Kivlin, Kowert & Goetzel PC
P.O. Box 398

Austin, TX 78767-0398

Phone: (512) 853-8800

Date: 2010-05-10 JCH/JAM
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
11/958,601 12/18/2007 Ian F. Harris 5707-16601 1387
7590 09/03/2010 | |
EXAMINER
Jeffrey C. Hood
Meyertons Hood Kivlin Kowert & Goetzel PC PATEL, NITIN C
P-0. Box 398 ART UNIT PAPER NUMBER
Austin, TX 78767-0398 | | |
2116
| MAIL DATE | DELIVERY MODE |
09/03/2010 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

11/958,601 HARRIS ET AL.
Office Action Summary Examiner Art Unit

NITIN C. PATEL 2116

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 18 December 2007.
2a)[] This action is FINAL. 2b)X] This action is non-final.
3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4K Claim(s) 1-25 is/are pending in the application.

4a) Of the above claim(s) _____ is/are withdrawn from consideration.
5[] Claim(s) is/are allowed.
6)X] Claim(s) 1-25 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on isfare: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)~(d) or (f).
a)JAIl b)[]Some * ¢)[] None of:
1.0 Certified copies of the priority documents have been received.
2[] Certified copies of the priority documents have been received in Application No. ______
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) ] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. __
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) [ Notice of Informal Patent Application
Paper No(s)/Mail Date 10/09/08. 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20100901
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Application/Control Number: 11/958,601 Page 2
Art Unit: 2116

DETAILED ACTION
1. This Office Action is sent in response to Applicant’s Communication received 18
December 2007 for application number 11/958,601. The Office hereby acknowledges
receipt of the following and placed of record in file: Specification, Drawings, Abstract,
Oath/Declaration, and claims.
2. Claims 1 — 25 are presented for examination.
Information Disclosure Statement
3. The information disclosure statement (IDS) submitted on 09 October 2008, was
filed before the mailing date of the first office action. The submission is in compliance
with the provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is
being considered by the examiner.
Claim Objections

4. Claim16 is objected to because of the following informalities:
5. The period/full stop is missing at the end of the claim16.

Appropriate correction is required.

Claim Rejections - 35 USC § 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

6. Claims 1 — 23 are rejected under 35 U.S.C. 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter which

applicant regards as the invention.
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Art Unit: 2116

7. The use of slash symbols (“/”) between descriptive elements in the claims 1, 4, 6,
9, 11 -12, and 17 - 18, renders the scope and meaning of the claims unclear, as the
slashes could be construed to mean “and”, “Or”, or both “and” and “Or”. Claims 2 — 23
are directly or indirectly depending upon respective rejected claims, and therefore are
rejected too.
8. Claim 24 recites the limitation "The shared device" in line 15 on page 31. There
is insufficient antecedent basis for this limitation in the claim.
9. Claim 24 recites the limitation "The controller" in line 11 on page 31. There is
insufficient antecedent basis for this limitation in the claim. There are two
different/inconsistent nomenclature elements “the microcontroller” and “the controller”,
and examiner is prosecuting with assumption of they are the same one.
10.  Claim 25 recites the limitation "The shared device" in lines 3, and 10 on page 32.
There is insufficient antecedent basis for this limitation in the claim. There are two
different/inconsistent nomenclature elements “the device” and “the shared device”, and
examiner is prosecuting with assumption of they are the same one.
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in
public use or on sale in this country, more than one year prior to the date of application for patent in
the United States.

11.  Claims 24 — 25 are rejected under 35 U.S.C. 102(b) as being clearly anticipated

by Le et al. [hereinafter as Le], uS Patent 6,154,838.
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Application/Control Number: 11/958,601 Page 4
Art Unit: 2116

12. Asto claim 24, Le discloses a system [S, fig. 1A], comprising: a processor [100
CPU] [col. 5, lines 63 — 67]; a microcontroller [174, fig. 2]; and a device [122 Flash
ROM] [col. 6, line 42], coupled to the processor [100] and the microcontroller [174][as
shown in fig. 1 — 2][col. 9, lines 29 — 31]; wherein the microcontroller [174] is configured
to: in response to a change in system state to a first state [power-up or reset] wherein
the microcontroller [174] is assured safe access to the device [122], set one or more
control signals to cause access to the shared device [122] to be with the microcontroller
[174]; while the system is in the first state, retrieve or exchange data with the device
[122]; when the controller [174] has completed the data retrieval or exchange with the
device [122] [col. 12, lines 8 — 28] or has determined that it is no longer assured of safe
access, reconfigure the interface through control signals to enable access by the
processor [100][col. 13, lines 45 — 63, col. 16, lines 56 — 67, col. 17, lines 1 - 13, col. 17,
lines 33 — 41, col. 18, lines 1 — 16]; and change or allow change [by releasing the reset
input] of the system state, thereby permitting [by releasing reset input of processor] the
processor [100] in the system to access the shared device [col. 12, lines 8 — 45, col. 13,
lines 47 — 63, col. 14, lines 3 — 10, col. 15, lines 1 — 67, col. 17, lines 41 — 55].

13. Asto claim 25, Le discloses a system and method for sharing a device [122
flash] between a processor [100 CPU] and a microcontroller [174 microcontroller] in a
system [S, fig. 1 — 2], comprising: in response to a change in system state to a first state
[power-up or reset] wherein the microcontroller is assured safe access to the device
[122] , setting one or more control signals to cause access to the shared device [122] to

be with the microcontroller; while the system is in the first state, retrieving or exchanging
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data with the device [col. 12, lines 8 — 28]; when the controller has completed the data
retrieval or exchange with the device [122][col. 13, lines 45 — 63, col. 16, lines 56 — 67,
col. 17, lines 1 - 13, col. 17, lines 33 — 41, col. 18, lines 1 — 16] or has determined that it
is no longer assured of safe access, reconfiguring the interface through control signals
to enable access by the processor; and changing or allowing change of the system
state, thereby permitting the processor [100] in the system to access the shared device
[122] [col. 12, lines 8 — 45, col. 13, lines 47 — 63, col. 14, lines 3 — 10, col. 15, lines 1 —
67, col. 17, lines 41 — 55].
Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

PN

14. Claims 1 — 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Le et al. [hereinafter as Le], uS Patent 6,154,838, and further in view of Pang, US Paten

6,925,522 B2.
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15. Astoclaims 1, 6,11, and 17, Le teaches a system [S fig. 1 — 2] and method for
sharing a non-volatile memory [122 Flash ROM] [col. 1, lines 17 — 20], including a non-
volatile memory [122] ; a processor [100 CPU] [col. 5, lines 63 — 67]; and a
microcontroller [174] coupled to the non-volatile memory [122] and to the processor
[100] , wherein the microcontroller is configured to: in response to a change in system
state to a first state wherein the microcontroller is assured safe access to the non-
volatile memory, hold the system in the first state and switch access to the non-volatile
memory from the processor to the microcontroller; while the system is held in the first
state, fetch program instructions/data from the non-volatile memory; and after the
program instructions/data have been loaded, switch access to the non-volatile memory
from the microcontroller to the processor, and release the system from the first state
[col. 3, lines 50 — 67, col. 4, lines 1 — 31, col. 12, lines 8 — 58, col. 13, lines 33 — 67, col.
14, lines 1 — 42, col. 15, lines 1 — 67, col. 16, lines 8 — 67, col. 17, lines 1 — 49, col. 18,
lines 6 — 16, fig. 1 — 8].

However, Le fails to teach to load the program instructions/data into a memory of
the microcontroller.

Pang teaches a device and method to change [load] codes of memory [3 flash
memory] of microcontroller [1 fig. 3] by fetching the program instruction/data from SRAM
[4][col. 1, lines 14 — 19, col. 2, lines 37 — 67, col. 3, lines 1 — 67, col. 5, lines 1 — 47, fig.
2-11].

It would have been obvious to one of ordinary skill in art, having the teachings of

Le and Pang before him at the time of invention was made, to modify/include/replace an
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arbiter logic for selectively assigning the ownership of the flash ROM and updating or
modifying of non-volatile memory [flash] as disclosed by Le to include a device and
method to change [load] codes of memory [3 flash memory] of microcontroller [1 fig. 3]
by fetching the program instruction/data from SRAM [4][col. 1, lines 14 — 19, col. 2, lines
37 —67, col. 3, lines 1 — 67, col. 5, lines 1 —47, fig. 2 - 11] as taught by Pang in order to
obtain a system and method to load and change/upgrade the program instructions/data
into a memory of the microcontroller without replacing the original flash memory [col. 4,
lines 43 — 47].

One of ordinary skill in the art wanted to be motivated to include a device and
method to change [load] codes of memory [3 flash memory] of microcontroller [1 fig. 3]
by fetching the program instruction/data from SRAM [4][col. 1, lines 14 — 19, col. 2, lines
37 - 67, col. 3, lines 1 —67, col. 5, lines 1 — 47, fig. 2 - 11] in order to obtain a system
and method to load and change/upgrade the program instructions/data into a memory of
the microcontroller without replacing the original flash memory [col. 4, lines 43 — 47].

16. Astoclaims 2, and 7, Le teaches a system [S fig. 1 — 2] and method for sharing
a non-volatile memory [122 Flash ROM] [col. 1, lines 17 — 20] wherein the change in
system state to the first state is performed by software [cold boot, warm boot][col 4,
lines 7 — 23, , col. 8, lines 60 — 67, col. 9, lines 1 — 67, col. 10, lines 26 — 40, col. 4, lines
7 —16]

17.  Asto claims 3, and 8, Le teaches a system [S fig. 1 — 2] and method for sharing
a non-volatile memory [122 Flash ROM] [col. 1, lines 17 — 20], wherein the first state

comprises one or more of: a power on reset (POR) state [power-up]; a system reset
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state [reset]; or a sleep state [idle mode] [col.3, lines 57 — 62, col. 12, lines 8 -10, col. 4,
line 16, col. 10, lines 37 — 40, col. 12, lines 8 — 10].

18. Astoclaims 4, 9, 12, and 18, Le teaches a system [S fig. 1 — 2] and method for
sharing a non-volatile memory [122 Flash ROM] [col. 1, lines 17 — 20], wherein the
program instructions/data comprise firmware code [boot-up instructions or executable
code ] and/or data for the microcontroller [col. 10, lines 26 — 29, col. 15, lines 15 — 21].
19. Asto claims 5, 10, 13, and 19, Le teaches a system [S fig. 1 — 2] and method for
sharing a non-volatile memory [122 Flash ROM] [col. 1, lines 17 — 20], the
microcontroller is a peripheral device controller for a computer system [col. 6, lines 21 —
35, col. 7, lines 14 — 22, col. 12, lines 1 — 2, col. 18, lines 25 — 29, fig. 1—2].

20. Astoclaims 14, and 21, Le teaches a system [S fig. 1 — 2], wherein the
microcontroller [174] is coupled to the non- volatile memory via a non-volatile memory
bus, and wherein the microcontroller is operable to fetch the program instructions/data
from the non-volatile memory via the non-volatile memory bus [fig. 1 —2].

21.  Astoclaims 15, and 22, Le teaches a system [S fig. 1 — 2], wherein the
microcontroller [174] is coupled to the processor [100] via a host memory bus, and
wherein the microcontroller is operable to switchably intercept or pass communications
between the processor and the non-volatile memory [col. 10, lines 56 — 65, fig. 2].

22. Astoclaims 16, and 23, Le teaches a system [S fig. 1 — 2], wherein the
microcontroller [174] comprises or is coupled to a switch, interposed between the non-

volatile memory bus and the host memory bus, wherein the switch is controllable by the
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microcontroller to switchably intercept or pass communications between the processor
and the non-volatile memory [col. 10, lines 56 — 65, fig. 2].
23. Astoclaim 20, Le teaches a system [S fig. 1 — 2] and method for sharing a non-
volatile memory [122 Flash ROM] [col. 1, lines 17 — 20],, wherein the microcontroller is
coupled to the processor via a system reset bus, and wherein the microcontroller is
operable to assert the system reset signal over the system reset bus [col. 12, lines 8 —
45, fig. 1 - 2].
24. Examiner's note: Examiner has cited particular columns and line numbers in the
references as applied to the claims above for the convenience of the applicant.
Although the specified citations are representative of the teachings of the art and are
applied to the specific limitations within the individual claim, other passages and figures
may apply as well. It is respectfully requested to the applicant in preparing responses, to
fully consider the references in entirety as potentially teaching all or part of the claimed
invention, as well as the context of the passage as taught by the prior art as disclosed
by the Examiner.
25.  Prior Art not relied upon: Please refer to the references listed in attached PTO-
892, which, are not relied upon for the claim rejection, since these references are
pertinent to the disclosure.
Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to NITIN C. PATEL whose telephone number is (571)272-

3675. The examiner can normally be reached on 6:30 am - 5:00 pm.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Thomas Lee can be reached on 571-272-3667. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

INitin C. Patel/
Primary Examiner, Art Unit 2116
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‘Ref # Hits Search Query \DBs Default Plurals {Time Stamp
; Operator
§S1 2 ("5634004" | "5925097"). \USPAT OR OFF 2010/08/26
PN. 15:54
182 55 (shar$4 near3 (non US-PGPUB; OR OFF 2010/08/26
$volatile or memory or USPAT; USOCR; 15:58
storage or ram or rom or FPRS; EPO;
sdram or dram))with JPO;
(processor or cpu)with DERWENT;
microcontroller IBM_TDB
iS3 1592  {((shar$4 or access$4) US-PGPUB; OR OFF 2010/08/26
near3 (non$volatile or USPAT; USOCR,; 15:59
memory or storage or FPRS; EPO;
ram or rom or sdram or  {JPO;
dram))with (processor or \DERWENT;
cpu)with microcontroller {IBM_TDB
4 1 S3 same((hold$4 or disabl {US-PGPUB; OR OFF 2010/08/26
$4 or control$4)near3 USPAT; USOCR; 16:00
(system adj reset)) FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S5 1739  {((hold$4 or disabl$4 or US-PGPUB; OR OFF 2010/08/26
control$4)near3 (system {USPAT; USOCR,; 16:01
adj reset)) FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
186 1739  {((hold$4 or disabl$4 or US-PGPUB; OR OFF 2010/08/26
§ control$4)near3 (system {USPAT; USOCR; 16:01
adj reset))with reset FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
\s7 24 ((hold$4 or disabl$4 or  {US-PGPUB; OR OFF 2010/08/26
control$4)near3 (system {USPAT; USOCR; 16:02
adj reset))with (reset adj {FPRS; EPO;
state) JPO;
DERWENT;
IBM_TDB
S8 82 S3 same embedded US-PGPUB; OR OFF 2010/08/26
USPAT; USOCR,; 16:08
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

file:///Cl/Documents%20and %20Settings/npatel3/My%20Do...8601/EASTSearchHistory.11958601_AccessibleVersion.htm (1 of 15)9/1/2010 4:20:23 PM
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16:10
1810 3 ("4665536" | "5228066" US-PGPUB; OR OFF 2010/08/26
| "5521848").PN. USPAT; USOCR 16:11
iS11 14 ("5623503" | "5673276" {US-PGPUB; OR OFF 2010/08/26
| "5774477" | "5935266" {USPAT; USOCR 16:13
| "6108807" | "6124715"
| "6378094" | "6584590"
| "6983441" | "7017081"
| "7080789" | "7149943"
| "7251763" |
: "7451367").PN.
1812 3 S3 same (embedded adj {US-PGPUB; OR OFF 2010/08/26
: controller) USPAT; USOCR; 16:18
FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
S13 6 S3 same (embedded US-PGPUB; OR OFF 2010/08/26
: near3 controller) USPAT; USOCR; 16:19
FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
iS14 24 S6 and ((hold$4 or disabl {US-PGPUB; OR OFF 2010/08/26
: $4 or control$4)near3 USPAT; USOCR; 16:20
(system adj reset))with FPRS; EPO;
(reset adj state) JPO;
DERWENT;
; IBM_TDB
iS15 2 S14 and (embedded adj {US-PGPUB; OR OFF 2010/08/26
? controller) USPAT; USOCR; 16:21
FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
1516 9 ("5949997").URPN. USPAT OR OFF 2010/08/26
16:23
1817 65 (shar$4 near3 (non US-PGPUB; OR OFF 2010/08/30
$volatile or memory or USPAT; USOCR; 10:51
storage or rom or sdram {FPRS; EPO;
or dram))with (processor JPO;
or cpu)with DERWENT;
(microcontroller or micro {IBM_TDB
g $controller)
iSs18 3 S17 same embedded US-PGPUB; OR OFF 2010/08/30
: USPAT; USOCR; 10:51
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
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1819 (shar$4 near3 ((non US-PGPUB; OR OFF 2010/08/30
§ $volatile or rom or sdram {USPAT; USOCR; 10:56

or dram)adj2 (device or  {FPRS; EPO;

apparatus or memory or JPO;

storage)))with (processor {DERWENT;

or cpu)with (embedded {IBM_TDB

adj (microcontroller or
; micro$controller))
1820 (shar$4 near3 US-PGPUB; OR OFF 2010/08/30
; ((unsharable or non$shar {USPAT; USOCR; 10:58

$5 or (("not" or non) adj {FPRS; EPO;

sharable))near3 (device JPO;

or apparatus or memory {DERWENT;

or storage)))with IBM_TDB

(processor or cpu)with

(embedded adj

(microcontroller or micro
: $controller))
1821 (shar$4 with US-PGPUB; OR OFF 2010/08/30
((unsharable or non$shar {USPAT; USOCR; 10:58

$5 or (("not" or non) adj {FPRS; EPO;

sharable))near3 (device JPO;

or apparatus or memory {DERWENT;

or storage)))with IBM_TDB

(processor or cpu)with

(embedded adj

(microcontroller or micro
: $controller))
1822 (shar$4 with US-PGPUB; OR OFF 2010/08/30
: ((unsharable or non$shar {USPAT; USOCR; 10:58

$5 or (("not" or non) adj {FPRS; EPO;

sharable))near3 (device {JPO;

or apparatus or memory DERWENT;

or storage)))with IBM_TDB

(processor or cpu)with

((microcontroller or micro
5 $controller))
1823 (shar$4 with US-PGPUB; OR OFF 2010/08/30
: ((unsharable or non$shar {USPAT; USOCR; 10:59

$5 or (("not" or non) adj {FPRS; EPO;

sharable))near3 (device {JPO;

or apparatus or memory {DERWENT;

or storage)))with IBM_TDB

(processor or cpu)with

((microcontroller or micro

$controller)).ti.
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1804 0 (shar$4 with US-PGPUB; OR OFF 2010/08/30
§ ((unsharable or non$shar {USPAT; USOCR; 10:59

$5 or (("not" or non) adj {FPRS; EPO;

sharable))near3 (device JPO;

or apparatus or memory {DERWENT;

or storage)))same IBM_TDB

(processor or cpu)with

((microcontroller or micro
§ $controller)).ti.
1825 0 (shar$4 with US-PGPUB; OR OFF 2010/08/30
((unsharable or non$shar {USPAT; USOCR; 10:59

$5 or (("not" or non) adj {FPRS; EPO;

sharable))near3 (device JPO;

or apparatus or memory DERWENT;

or storage)))same IBM_TDB

(processor or cpu)with

((microcontroller or micro
; $controller))
1826 0 (shar$4 with US-PGPUB; OR OFF 2010/08/30
((unsharable or non$shar {USPAT; USOCR; 11:00

$5 or (("not" or non) adj {FPRS; EPO;

sharable))near3 (device JPO;

or apparatus or memory {DERWENT;

or storage)))same IBM_TDB

(processor or cpu)same

((microcontroller or micro
; $controller))
1827 0 (shar$4 with US-PGPUB; OR OFF 2010/08/30
5 ((unsharable or non$shar {USPAT; USOCR; 11:00

$5 or non-sharable or FPRS; EPO;

(("not" or non) adj JPO;

sharable))near3 (device (DERWENT;

or apparatus or memory {IBM_TDB

or storage)))same

(processor or cpu)same

((microcontroller or micro
5 $controller))
1828 526 (shar$4 with US-PGPUB; OR OFF 2010/08/30
: ((unsharable or non$shar {USPAT; USOCR; 11:01

$5 or non-sharable or FPRS; EPO;

(("not" or non) adj JPO;

sharable))near3 (device DERWENT;

or apparatus or memory {IBM_TDB
; or storage)))
1829 0 $28 same (processor or  {US-PGPUB; OR OFF 2010/08/30
; cpu)same (embedded USPAT; USOCR; 11:01

adj (microcontroller or FPRS; EPO;

micro$controller)) JPO;

DERWENT;
IBM_TDB
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1S30 0 S28 same (processor or {US-PGPUB; OR OFF 2010/08/30
§ cpu)same USPAT; USOCR,; 11:01
( (microcontroller or FPRS; EPO;
micro$controller)) JPO;
DERWENT;
; IBM_TDB
11831 0 S28 and S17 US-PGPUB; OR OFF 2010/08/30
; USPAT: USOCR; 11:02
FPRS; EPO;
JPO;
DERWENT;
; IBM_TDB
1832 132 S28 and (processor or US-PGPUB; OR OFF 2010/08/30
f cpu)same USPAT; USOCR; 11:02
( (microcontroller or FPRS; EPO;
micro$controller)) JPO;
DERWENT;
5 IBM_TDB
S33 0 S28 same ((processor or {US-PGPUB; OR OFF 2010/08/30
: cpu)same USPAT; USOCR; 11:02
(microcontroller or micro {FPRS; EPO;
$controller)) JPO;
DERWENT;
: IBM_TDB
S35 8 S$17 same ((load$4 or writ {US-PGPUB; OR OFF 2010/08/30
: $4 or sav$3)near6 (code {USPAT; USOCR; 11:24
or software or firmware {FPRS; EPO;
or program or JPO;
instruction41 or data)) DERWENT;
: IBM_TDB
11836 0 ("7386326"). URPN. USPAT OR OFF 2010/08/30
11:31
1837 15 ("5428760"). URPN. USPAT OR OFF 2010/08/30
12:51
1538 16 ("20010014603" | US-PGPUB; OR OFF 2010/08/30
5 "20010055038" | USPAT; USOCR 12:53
"20010055948" |
"20020034967" |
"20020049061" |
"20030003961" |
"20030040275" |
"20040092277" |
"4449248" | "5734686" |
"5864570" | "6346911" |
"6396884" | "6549784" |
"6901270" | "7165173").
§ PN.
1839 0 ("7386326"). URPN. USPAT OR OFF 2010/08/30
z 12:54
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140 65 (shar$4 near3 (non US-PGPUB; OR OFF 2010/08/30
§ $volatile or memory or USPAT; USOCR,; 12:55
storage or rom or sdram {FPRS; EPO;
or dram))with (processor WJPO;
or cpu)with DERWENT;
(microcontroller or micro {1BM_TDB
: $controller)
SN 8 $40 same ((load$4 or writ \US-PGPUB; OR OFF 2010/08/30
$4 or sav$3)near6 USPAT; USOCR; 12:55
(program or FPRS; EPO;
instruction41 or data)) JPO;
DERWENT;
: IBM_TDB
42 39 $40 and ((load$4 or writ {US-PGPUB; OR OFF 2010/08/30
§ $4 or sav$3)near6 USPAT; USOCR; 12:57
(program or FPRS; EPO;
instruction41 or data)) JPO;
DERWENT;
; IBM_TDB
1543 10 $40 and (((load$4 or writ {US-PGPUB; OR OFF 2010/08/30
§ $4 or sav$3)near6 USPAT; USOCR,; 12:57
(program or FPRS; EPO;
instruction41 or data)) JPO;
with (non$volatile or DERWENT;
: flash or rom)) IBM_TDB
$44 22 ("5819087").URPN. USPAT OR OFF 2010/08/30
13:00
S45 14 ("5022077" | "5269022" {US-PGPUB; OR OFF 2010/08/30
| "56327531" | "5327549" USPAT; USOCR 13:06
| "56388267" | "5410707"
| "5603055" | "5619726"
| "5701477" | "5794054"
| "5819087" | "5822582"
| "5887164" |
: "5935242") .PN.
S46 14 ("5022077" | "5269022" {US-PGPUB; OR OFF 2010/08/30
; | "5327531" | "5327549" USPAT; USOCR 13:11
| "56388267" | "5410707"
| "5603055" | "5619726"
| "5701477" | "5794054"
| "5819087" | "5822582"
| "5887164" |
: "5935242") .PN.
1847 18 ("6154838").URPN. USPAT OR OFF 2010/08/30
: 13:11
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148 27 ("4030073" | "4528634" US-PGPUB; OR OFF 2010/08/30
: | "4811219" | "4896289" {USPAT; USOCR 13:21

| "5070450" | "5566325"

| "5583987" | "5592616"

| "5608876" | "5740399"

| "5742758" | "5809531"

| "5835695" | "5835784"

| "56842012" | "5850152"

| "5854937" | "5860021"

| "5892943" | "5918047"

| "5987537" | "5999989"

| "6009522" | "6014744"

| "6101600" | "6154838"
: | "6216224").PN.
149 1 ("6401199").URPN. USPAT OR OFF 2010/08/30
13:24
1850 2 ((chang$3 or alter$5 or  {US-PGPUB; OR OFF 2010/08/31
: switch$4 or enabl$4 or USPAT; USOCR; 09:58

assert$4 or hold$4 or FPRS; EPO;

disabl$4 or control$4) JPO;

near3 (system adj (mode {DERWENT;

or state)))with IBM_TDB

(((microcontroller or

micro$controller)near3

access$4)adj3 (non

$volatile or flash or
5 rom))
1851 1593 {((shar$4 or access$4) US-PGPUB; OR OFF 2010/08/31
: near3 (non$volatile or USPAT; USOCR; 11:00

memory or storage or FPRS; EPO;

ram or rom or sdram or  {JPO;

dram))with (processor or {DERWENT;
: cpu)with microcontroller {IBM_TDB
11852 2 S51 same ((chang$3 or {US-PGPUB; OR OFF 2010/08/31
5 alter$5 or switch$4 or USPAT; USOCR; 11:00

enabl$4 or assert$4 or FPRS; EPO;

hold$4 or disabl$4 or JPO;

control$4)near3 (system {DERWENT;

adj (mode or state)))with {IBM_TDB

(((microcontroller or

micro$controller)near3

access$4)adj3 (non

$volatile or flash or

rom))
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1853 2 S51 and ((chang$3 or US-PGPUB; OR OFF 2010/08/31
: alter$5 or switch$4 or USPAT; USOCR; 11:00
enabl$4 or assert$4 or FPRS; EPO;
hold$4 or disabl$4 or JPO;
control$4)near3 (system {DERWENT;
adj (mode or state)))with {IBM_TDB
(((microcontroller or
micro$controller)near3
access$4)adj3 (non
$volatile or flash or
: rom))
1S54 2 S51 and ((chang$3 or US-PGPUB; OR OFF 2010/08/31
; alter$5 or switch$4 or USPAT; USOCR,; 11:00
enabl$4 or assert$4 or FPRS; EPO;
hold$4 or disabl$4 or JPO;
control$4)near3 (system {DERWENT;
adj (mode or state))) IBM_TDB
same (((microcontroller
or micro$controller)near3
access$4)adj3 (non
$volatile or flash or
E rom))
S55 8 "775281".ap. US-PGPUB; OR OFF 2010/08/31
: USPAT; USOCR; 11:02
FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
S56 4 ("5819087" "5794054"). {US-PGPUB; OR OFF 2010/08/31
; pn. USPAT; USOCR; 11:02
FPRS; EPO;
JPO;
DERWENT;
g IBM_TDB
1857 39 S51 and (((upgrad$4 or  {US-PGPUB; OR OFF 2010/08/31
: updat$4 or writ$4 or load {USPAT; USOCR; 11:13
$4 or stor$4 or sav$3 or {FPRS; EPO;
replac$4)near3 (data or {JPO;
information or parameter {DERWENT;
$1 or value$1 or IBM_TDB
program or code or
instruction$1 or software
or firmware))with
(((microcontroller or
micro$controller)near3
access$4)adj3 (memory
or storage or non
$volatile or flash or
romy))
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S8

27

S51 same (((upgrad$4 or
updat$4 or writ$4 or load
$4 or stor$4 or sav$3 or
replac$4)near3 (data or
information or parameter
$1 or value$1 or
program or code or
instruction$1 or software
or firmware))with
(((microcontroller or
micro$controller)near3
access$4)adj3 (memory
or storage or non
$volatile or flash or
rom)))

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;

DERWENT;
IBM_TDB

OR

OFF

2010/08/31
11:13

=

46

S51 same (((upgrad$4 or
updat$4 or writ$4 or load
$4 or stor$4 or sav$3 or
replac$4)near3 (data or
information or parameter
$1 or value$1 or
program or code or
instruction$1 or software
or firmware))with
(((microcontroller or
micro$controller)near3
access$4)near33
(memory or storage or
non$volatile or flash or
romy))

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/08/31
11:25

1560

70

S51 and (((upgrad$4 or
updat$4 or writ$4 or load
$4 or stor$4 or sav$3 or
replac$4)near3 (data or
information or parameter
$1 or value$1 or
program or code or
instruction$1 or software
or firmware))with
(((microcontroller or
micro$controller)near3
access$4)near33
(memory or storage or
non$volatile or flash or
rom)))

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/08/31
11:25

file:///Cl/Documents%20and %20Settings/npatel3/My%20Do...8601/EASTSearchHistory.11958601_AccessibleVersion.htm (9 of 15)9/1/2010 4:20:23 PM

Page 89 of 179




EAST Search History

1161 2 S60 and ((chang$3 or US-PGPUB; OR OFF 2010/08/31
§ alter$5 or switch$4 or USPAT; USOCR,; 11:26
enabl$4 or assert$4 or FPRS; EPO;
hold$4 or disabl$4 or JPO;
control$4)near3 (system {DERWENT;
adj (mode or state)))with {IBM_TDB
(((microcontroller or
micro$controller)near3
access$4)adj3 (non
$volatile or flash or
: romy))
1862 2 S59 and ((chang$3 or US-PGPUB; OR OFF 2010/08/31
; alter$5s or switch$4 or USPAT; USOCR; 11:26
enabl$4 or assert$4 or FPRS; EPO;
hold$4 or disabl$4 or JPO;
control$4)near3 (system DERWENT;
adj (mode or state)))with {IBM_TDB
(((microcontroller or
micro$controller)near3
access$4)adj3 (non
$volatile or flash or
: rom))
1863 1593 {((shar$4 or access$4) US-PGPUB; OR OFF 2010/08/31
: near3 (non$volatile or USPAT; USOCR; 12:53
memory or storage or FPRS; EPO;
ram or rom or sdram or {JPO;
dram))with (processor or {DERWENT;
; cpu)with microcontroller {IBM_TDB
1564 70 $63 and (((upgrad$4 or  {US-PGPUB; OR OFF 2010/08/31
: updat$4 or writ$4 or load {USPAT; USOCR; 12:53
$4 or stor$4 or sav$3 or {FPRS; EPO;
replac$4)near3 (dataor  {JPO;
information or parameter {DERWENT;
$1 or value$1 or IBM_TDB
program or code or
instruction$1 or software
or firmware))with
(((microcontroller or
micro$controller)near3
access$4)near33
(memory or storage or
non$volatile or flash or
: romy))
S65 0 w02006131134 US-PGPUB; OR OFF 2010/08/31
: USPAT; USOCR; 13:05
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
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11966 6 "2006131134" US-PGPUB; OR OFF 2010/08/31
; USPAT; USOCR; 13:05
FPRS; EPO;
JPO;
DERWENT;
; IBM_TDB
1867 5 "2005119184" US-PGPUB; OR OFF 2010/08/31
; USPAT; USOCR,; 13:09
FPRS; EPO;
JPO;
DERWENT;
5 IBM_TDB
1568 11 ("5202687" | "5630057" {US-PGPUB; OR OFF 2010/08/31
: | "5969632" | "6009496" {USPAT; USOCR 13:11
| "6144327" | "6219729"
| "6236593" | "6324628"
| "6460172" | "6754765"
5 | "6839774").PN.
1569 11 ("5202687" | "5630057" {US-PGPUB; OR OFF 2010/08/31
: | "5969632" | "6009496" {USPAT; USOCR 13:15
| "6144327" | "6219729"
| "6236593" | "6324628"
| "6460172" | "6754765"
: | "6839774").PN.
4870 29 ("6009496") .URPN. USPAT OR OFF 2010/08/31
13:15
1S71 2 ("6832285").URPN. USPAT OR OFF 2010/08/31
13:22
1872 29 ("6009496").URPN. USPAT OR OFF 2010/08/31
13:23
1873 29808 i(((upgrad$4 or updat$4 US-PGPUB; OR OFF 2010/08/31
§ or writ$4 or load$4 or USPAT; USOCR; 13:24
stor$4 or sav$3 or replac {FPRS; EPO;
$4)near3 (data or JPO;
information or parameter {DERWENT;
$1 or value$1 or IBM_TDB
program or code or
instruction$1 or software
or firmware))with
((microcontroller or micro
$controller or micro
$processor)near3
(memory or storage or
non$volatile or flash or
rom)))
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1874 55485 i(((upgrad$4 or updat$4 US-PGPUB; OR OFF 2010/08/31
§ or writ$4 or load$4 or USPAT; USOCR; 13:26

stor$4 or sav$3 or replac {FPRS; EPO;

$4))with JPO;

((microcontroller or micro {DERWENT;

$controller or micro IBM_TDB

$processor)near3

(memory or storage or

non$volatile or flash or
: rom)))
1875 246 S73 and ((shar$4 or US-PGPUB; OR OFF 2010/08/31
f access$4) near3 (non USPAT; USOCR; 13:26

$volatile or memory or FPRS; EPO;

storage or ram or rom or {JPO;

sdram or dram))with DERWENT;

(processor or cpu)with IBM_TDB
: microcontroller
1576 21 S73 and ((shar$4 or US-PGPUB; OR OFF 2010/08/31
5 common) near3 (non USPAT; USOCR,; 13:27

$volatile or memory or FPRS; EPO;

storage or ram or rom or {JPO;

sdram or dram))with DERWENT;

(processor or cpu)with IBM_TDB
: microcontroller
4877 28 S74 and ((shar$4 or US-PGPUB; OR OFF 2010/08/31
common) near3 (non USPAT; USOCR; 13:40

$volatile or memory or FPRS; EPO;

storage or ram or rom or JPO;

sdram or dram))with DERWENT;

(processor or cpu)with IBM_TDB
; microcontroller
1878 0 ("7761644") . URPN. USPAT OR OFF 2010/08/31
13:45
1879 13 ("4881164" | "5535417" US-PGPUB; OR OFF 2010/08/31
; | "56592677" | "5685005" {USPAT; USOCR 13:46

| "56727219" | "5867726"

| "5903771" | "5933855"

| "5974493" | "6163828"

| "6353863" | "6526462"
; | "6601126").PN.
1880 26 ("4881164").URPN. USPAT OR OFF 2010/08/31
13:47
1181 10 ("4177513" | "4402046" US-PGPUB; OR OFF 2010/08/31
§ | "4512016" | "4665483" USPAT; USOCR 13:50

| "4777595" | "4881164"

| "5077655" | "5123101"

| "5214759" |
: "5218684").PN.
1882 9 ("5410655"). URPN. USPAT OR OFF 2010/08/31
13:50
1883 1 "6762635".PN. USPAT OR OFF 2010/08/31
: 14:51
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1584 14 ((common or shar$4) US-PGPUB; OR OFF 2010/09/01
: near3 (non$volatile or USPAT; USOCR; 08:17
flash or rom or sdram or {FPRS; EPO;
eeprom or prom))with JPO;
(processor or cpu)with DERWENT;
3 microcontroller IBM_TDB
iS85 56 ((common or shar$4) US-PGPUB; OR OFF 2010/09/01
: near3 (non$volatile or USPAT; USOCR; 08:17
flash or rom or sdram or {FPRS; EPO;
eeprom or prom))with JPO;
(processor or cpu)with DERWENT;
(microcontroller or micro {IBM_TDB
$controller or
MICroprocessor or micro
: $processsor)
1186 1 S85 same ((safe or secur {US-PGPUB; OR OFF 2010/09/01
5 $3)near2 access) USPAT; USOCR; 08:18
FPRS; EPO;
JPO;
DERWENT;
; IBM_TDB
1887 5 S85 and ((safe or secur {US-PGPUB; OR OFF 2010/09/01
$3)near2 access) USPAT; USOCR; 08:19
FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
1888 12 (access$4 or occup$3 or  {US-PGPUB; OR OFF 2010/09/01
; master)near4((common {USPAT; USOCR; 08:34
or shar$4) near3 (non FPRS; EPO;
$volatile or flash or rom  {JPO;
or sdram or eeprom or DERWENT;
prom))with (processor or {IBM_TDB
cpu)with microcontroller
same (safe$3 or (without
adj (interruption or
: interference)))
1889 1 $85 same ((safe$3 or US-PGPUB; OR OFF 2010/09/01
(without adj (interruption {USPAT; USOCR; 08:36
or interference))) near4 {FPRS; EPO;
(occup$4 or access)) JPO;
DERWENT;
; IBM_TDB
1S90 2 S85 and ((safe$3 or US-PGPUB; OR OFF 2010/09/01
5 (without adj (interruption {USPAT; USOCR; 08:36
or interference))) neard {FPRS; EPO;
(occup$4 or access)) JPO;
DERWENT;
IBM_TDB

file:///Cl/Documents%20and %20Settings/npatel3/My%20D...60 /EASTSearchHistory.11958601_AccessibleVersion.htm (13 of 15)9/1/2010 4:20:23 PM

Page 93 of 179




EAST Search History

1591 8 85 and ((safe$3 or US-PGPUB; OR OFF 2010/09/01
§ (without adj (interruption {USPAT; USOCR; 08:36
or interference))) ) FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
1892 798 (updat$4 or upgrad$$4 {US-PGPUB; OR OFF 2010/09/01
§ or reprogram$4)near6 USPAT; USOCR,; 08:50
((rom or eeprom or flash {FPRS; EPO;
or non$volatile or JPO;
memory)adj5 DERWENT;
(microcontroller or micro {IBM_TDB
$controller or
MICroprocessor or micro
; $processor))
1893 1244 {(updat$4 or upgrad$$4  {US-PGPUB; OR OFF 2010/09/01
: or reprogram$4)near6 USPAT; USOCR; 08:51
((rom or eeprom or flash {FPRS; EPO;
or non$volatile or JPO;
memory)near4 DERWENT;
(microcontroller or micro {I1BM_TDB
$controller or
MICroprocessor or micro
; $processor))
1894 3 S92 and ((common or US-PGPUB; OR OFF 2010/09/01
shar$4) near3 (non USPAT; USOCR; 08:51
$volatile or flash or rom {FPRS; EPO;
or sdram or eeprom or JPO;
prom))with (processor or {DERWENT;
cpu)with (microcontroller {IBM_TDB
or micro$controller or
MICroprocessor or micro
; $processsor)
1895 6 S93 and ((common or US-PGPUB; OR OFF 2010/09/01
5 shar$4) near3 (non USPAT; USOCR,; 08:51
$volatile or flash or rom {FPRS; EPO;
or sdram or eeprom or JPO;
prom))with (processor or {DERWENT;
cpu)with (microcontroller {IBM_TDB
or micro$controller or
MICroprocessor or micro
; $processsor)
S96 0 S92 and (access$4 or US-PGPUB; OR OFF 2010/09/01
; occup$3 or master)near4 {USPAT; USOCR,; 09:02
((common or shar$4) FPRS; EPO;
near3 (non$volatile or JPO;
flash or rom or sdram or {DERWENT;
eeprom or prom))with IBM_TDB
(processor or cpu)with
microcontroller same
(safe$3 or (without adj
(contention$1 or
interruption or
interference)))
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1897 0 $S93 and (access$4 or US-PGPUB; OR OFF 2010/09/01
§ occup$3 or master)near4 {USPAT; USOCR,; 09:02

((common or shar$4) FPRS; EPO;

near3 (non$volatile or JPO;

flash or rom or sdram or {DERWENT;

eeprom or prom))with IBM_TDB

(processor or cpu)with

microcontroller same

(safe$3 or (without adj

(contention$1 or

interruption or
: interference)))
18508 8 S93 and ((processor or  {US-PGPUB; OR OFF 2010/09/01
: cpu)with microcontroller {USPAT; USOCR,; 09:02

same (safe$3 or (without {FPRS; EPO;

adj (contention$1 or JPO;

interruption or DERWENT;
: interference)))) IBM_TDB
1899 7 S92 and ((processor or US-PGPUB; OR OFF 2010/09/01
cpu)with microcontroller {USPAT; USOCR,; 09:03

same (safe$3 or (without {FPRS; EPO;

adj (contention$1 or JPO;

interruption or DERWENT;
; interference)))) IBM_TDB
48100 {11 ("6115814").URPN. USPAT OR OFF 2010/09/01
09:10
1S101 1 ("6925522").URPN. USPAT OR OFF 2010/09/01
09:13
18102 11 ("20050163468" | US-PGPUB; OR OFF 2010/09/01
: "20060013198" | USPAT; USOCR 09:14

"5999476" | "6523755" |

"6647439" | "6785892" |

"6832269" | "6891543" |

"6898678" | "6925522" |
: "7017038").PN.
§S1 03 8 ("5381540" | "5446864" {US-PGPUB; OR OFF 2010/09/01
; | "5454114" | "5455937" {USPAT; USOCR 09:22

| "5504903" | "5825854"

| "5890003" |

"5914543").PN.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No.:  11/958,601 § Exarminer: Patel. Nitin C.
Filed: (lgecember 18, 2007 g Group/Art Unit: 21 16’
Inventor(s): ‘
Ian F. Harris, Drew J. Dutton § Atty. Dkt. No: 5707-16601
§
Title: SHARING NON- g
SHARABLE DEVICES §
BETWEEN AN §
EMBEDDED §
CONTROLLER AND A §
PROCESSOR IN A
COMPUTER SYSTEM

RESPONSE TO OFFICE ACTION OF
SEPTEMBER 3, 2010

Dear Sir or Madam:

This paper is submitted in response to the Office Action of September 3, 2010, to

further highlight why the application is in condition for allowance.

Please amend the case as listed below.
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IN THE CLAIMS:

The following listing of claims will replace all prior versions, and listings, of

claims in the application.

1. (Currently Amended) A system, comprising:
a non-volatile memory;
a processor; and
a microcontroller coupled to the non-volatile memory and to the processor,
wherein the microcontroller is configured to:
in response to a change in system state to a first state wherein the
microcontroller is assured safe access to the non-volatile memory, hold the system in the
first state and switch access to the non-volatile memory from the processor to the
microcontroller;
while the system is held in the first state, fetch program instructions # or
data from the non-volatile memory and load the program instructions # or data into a
memory of the microcontroller; and
after the program instructions # or data have been loaded, switch access to
the non-volatile memory from the microcontroller to the processor, and release the

system from the first state.

2. (Original) The system of claim 1, wherein the change in system state to

the first state is performed by software.

3. (Original) The system of claim 1, wherein the first state comprises one or
more of’

a power on reset (POR) state;

a system reset state; or

a sleep state.

Page 99 of 179



4. (Currently Amended) The system of claim 1, wherein the program

instructions / or data comprise firmware code and/or data for the microcontroller.

5. (Original) The system of claim 1, the microcontroller is a peripheral

device controller for a computer system.

6. (Currently Amended) A method for sharing a non-volatile memory
between a processor and a microcontroller in a system, comprising:

in response to a change in system state to a first state wherein the microcontroller
is assured safe access to the non-volatile memory, holding the system in the first state and
switching access to the non-volatile memory from the processor to the microcontroller;

while the system is held in the first state, fetching program instructions # or data
from the non-volatile memory and loading the program instructions # or data into a
memory of the microcontroller; and

after the program instructions £ or data have been loaded, switching access to the
non-volatile memory from the microcontroller to the processor, and releasing the system

from the first state.

7. (Original) The method of claim 6, wherein the change in system state to

the first state is performed by software.

8. (Original) The method of claim 6, wherein the first state comprises one or
more of:

a power on reset (POR) state;

a system reset state; or

a sleep state.

9. (Currently Amended) The method of claim 6, wherein the program

instructions / or data comprise firmware code and/or data for the microcontroller.
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10. (Original) The method of claim 6, the microcontroller is a peripheral

device controller for a computer system.

11.  (Currently Amended) A system, comprising:
a non-volatile memory;
a processor; and
a microcontroller coupled to the non-volatile memory and to the processor,
wherein the microcontroller is configured to:
in response to a power on reset, hold a system reset signal in a reset state,
thereby prohibiting the processor from accessing the non-volatile memory;
while the system reset signal is held in the reset state, fetch program
instructions / or data from the non-volatile memory and load the program instructions / or
data into a memory of the microcontroller; and
after the program instructions / or data have been loaded, permit the
processor in the system access to the non-volatile memory, and release the system reset

signal from the reset state.

12. (Currently Amended) The system of claim 11, wherein the program

instructions / or data comprise firmware code and/or data for the microcontroller.

13.  (Original) The system of claim 12, the microcontroller is a peripheral

device controller for a computer system.

14. (Currently Amended) The system of claim 11, wherein the microcontroller
is coupled to the non-volatile memory via a non-volatile memory bus, and wherein the
microcontroller is operable to fetch the program instructions # or data from the non-

volatile memory via the non-volatile memory bus.

15.  (Original) The system of claim 14, wherein the microcontroller is coupled

to the processor via a host memory bus, and wherein the microcontroller is operable to
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switchably intercept or pass communications between the processor and the non-volatile

memory.

16. (Currently Amended) The system of claim 15, wherein the microcontroller
comprises or is coupled to a switch, interposed between the non-volatile memory bus and
the host memory bus, wherein the switch is controllable by the microcontroller to
switchably intercept or pass communications between the processor and the non-volatile

memory.

17. (Currently Amended) A method for sharing a non-volatile memory

between a processor and a microcontroller in a system, comprising:

in response to a power on reset, holding a system reset signal in a reset
state, thereby prohibiting the processor from accessing the non-volatile memory;

while the system reset signal is held in the reset state, fetching program
instructions # or data from the non-volatile memory and loading the program instructions
# or data into a memory of the microcontroller; and

after the program instructions # or data have been loaded, permitting the
processor in the system access to the non-volatile memory, and releasing the system reset

signal from the reset state.

18. (Currently Amended) The method of claim 17, wherein the program

instructions / or data comprise firmware code and/or data for the microcontroller.

19. (Original) The method of claim 17, the microcontroller is a peripheral

device controller for a computer system.
20.  (Original) The method of claim 17, wherein the microcontroller is coupled

to the processor via a system reset bus, and wherein the microcontroller is operable to

assert the system reset signal over the system reset bus.
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21.  (Currently Amended) The method of claim 17, wherein the
microcontroller is coupled to the non-volatile memory via a non-volatile memory bus,
and wherein the microcontroller is operable to fetch the program instructions # or data

from the non-volatile memory via the non-volatile memory bus.

22.  (Original) The method of claim 21, wherein the microcontroller is coupled
to the processor via a host memory bus, and wherein the microcontroller is operable
switchably intercept or pass communications between the processor and the non-volatile

memory.
23.  (Original) The method of claim 22, wherein the microcontroller comprises
or is coupled to a switch, interposed between the non-volatile memory bus and the host

memory bus, wherein the switch is controllable by the microcontroller to switchably

intercept or pass communications between the processor and the non-volatile memory

24. — 25 (Cancelled)
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REMARKS

Applicant is in receipt of the Office Action mailed September 3, 2010. Claims 24
and 25 have been cancelled. Claims 1, 4, 6,9, 11, 12, 14, 16, 17, 18, and 21 have been
amended. Claims 1-23 are pending in the case. Reconsideration of the present case is

carnestly requested in light of the following remarks.

Objections
Claim 16 was objected to for omitting a period, and has been amended

accordingly. Applicant thus requests removal of the objection to this claim

Section 112 Rejections

Claims 1 - 23 are rejected under 35 U.S.C. 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter
which applicant regards as the invention.

More specifically, claims 1, 4, 6, 9, 11-12, and 17-18 were rejected for using a
slash (“/), which is intended to denote an “inclusive or”, i.e., “any or all”. Applicant has
amended the claims to replace the slash (as well as the “and/” in any occurrences of
“and/or”, which Applicant respectfully notes is well understood to mean “inclusive or”)
with “or”, which Applicant notes is intended to be inclusive (rather than exclusive).

Claims 24 and 25 have been cancelled.

Applicant thus respectfully requests removal of the section 112 rejection of the

claims.

Section 102 Rejections

Claims 24 - 25 are rejected under 35 U.S.C. 102(b) as being clearly anticipated by
Le et al. (hereinafter “Le’), US Patent 6,154,838, Applicant respectfully notes that these
claims have been cancelled, thus rendering their rejections moot.

Removal of the section 102 rejection of the claims is earnestly requested.
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Section 103 Rejections

Claims 1 - 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Le
et al. (US Patent 6,154,838, “Le”), and further in view of Pang, (US Patent 6,925,522
B2). Applicant respectfully disagrees.

As the Examiner is certainly aware, to establish a prima facie obviousness of a
claimed invention, all claim limitations must be taught or suggested by the prior art. In re

Royka, 490 F.2d 981, 180 U.S.P.Q. 580 (C.C.P.A. 1974), MPEP 2143.03.

Amended claim 1 recites:
1. A system, comprising:
a non-volatile memory;
a processor; and
a microcontroller coupled to the non-volatile memory and to the processor,
wherein the microcontroller is configured to:
in response to a change in system state to a first state wherein the
microcontroller is assured safe access to the non-volatile memory, hold the system in the
first state and switch access to the non-volatile memory from the processor to the
microcontroller;
while the system is held in the first state, fetch program instructions or
data from the non-volatile memory and load the program instructions or data into a
memory of the microcontroller; and
after the program instructions or data have been loaded, switch access to
the non-volatile memory from the microcontroller to the processor, and release the

system from the first state.

Applicant respectfully notes that in claim 1, the microcontroller switches access to
the non-volatile memory from the processor to itself, loads instructions from the non-
volatile memory into a memory of the microcontroller, then switches the access back to
the processor.

In contrast, in Le, the microcontroller boots up, checks that flash ROM is not

corrupted via a checksum, then releases the flash ROM to the microprocessor and goes to
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sleep. The microprocessor then boots (using the checked flash ROM), and wakes the
microcontroller from sleep.

Thus, an important point of distinction is that in Le the microcontroller never
switches access from the microprocessor to itself to load instructions, but rather, starts
out with the access and just checks or updates the firmware (“The arbiter assigns the flash
ROM initially to the microcontroller when power is initially provided to the system. After
the flash ROM boots up and checks the integrity of the flash ROM and updates the
content of the flash ROM with valid firmware if necessary, the microcontroller releases
the flash ROM to the microprocessor to enable the computer system to proceed with the
normal boot-up process.” (Abstract).

In other words, Le's microcontroller starts out with access, and just confirms or
updates the firmware, which Applicant notes is actually for the microprocessor to boot
from, and is never loaded into the microcontroller’s memory, then switches access to the
microprocessor to boot from the checked/updated firmware, whereas in claim 1, the
access starts out with the processor, and the microcontroller switches access to itself,
loads instructions into its own memory, then switches access back to the microprocessor.

Pang teaches changing codes in the flash memory of a micro-controller, and
doesn’t appear to be germane to the subject matter of claim 1. More specifically, the
flash memory of the micro-controller stores a “renovation program” and a “general
program”, where the renovation program in the flash memory is executed by the micro-
controller to copy the renovation program to a static random access memory (SRAM),
then the micro-controller executes the moved renovation program (in the SRAM) to
replace the general program in the flash memory with a new program. Nowhere does
Pang disclose that the micro-controller switches access to the flash memory from the
processor to itself, loads instructions from the non-volatile memory into a memory of the

microcontroller, then switches the access back to the processor

More specifically, nowhere does the cited art teach in response to a change in
system state to a first state wherein the microcontroller is assured safe access to the
non-volatile memory, hold the system in the first state and switch access to the non-

volatile memory from the processor to the microcontroller, as recited in claim 1.
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Applicant has carefully reviewed the citations of col. 3, lines 50 - 67, col. 4, lines
1-31, col. 12, lines 8 - 58, col. 13, lines 33 - 67, col. 14, lines 1 - 42, col. 15, lines 1 - 67,
col. 16, lines 8 - 67, col. 17, lines 1 - 49, col. 18, and lines 6 - 16, fig. 1 — 8, and can find
no description of the microcontroller holding the system in a first state wherein the
microcontroller 1is assured safe access to the non-volatile memory, and the
microcontroller switching access to the non-volatile memory from the processor to the
microcontroller.

In fact, Le is quite clear that initially the microcontroller, not the processor, has
access to the flash ROM, as disclosed in the Abstract, which reads:

The arbiter assigcns the flash ROM initially to the
microcontroller when power is initially provided to the system.
After the flash ROM boots up and checks the integrity of the flash
ROM and updates the content of the flash ROM with wvalid
firmware if necessary, the microcontroller releases the flash ROM
to the microprocessor to enable the computer system to proceed
with the normal boot-up process. (emphasis added)

Thus, Le fails to teach or suggest these features. Nor does Pang remedy this
deficiency of Le.

Thus, the cited art fails to disclose these features of claim 1.

Nor does the cited art disclose while the system is held in the first state, fetch
program instructions or data from the non-volatile memory and load the program
instructions or data into a memory of the microcontroller, as recited in claim 1.

The Office Action admits that Le fails to disclose this feature, but asserts that
Pang remedies this admitted deficiency of Le, citing col. 1, lines 14 - 19, col. 2, lines 37 -
67, col. 3, lines 1 - 67, col. 5, lines 1 - 47, and fig. 2 — 11. This is incorrect.

These citations disclose a micro-controller replacing a “general program” in a
flash memory by copying a new program from SRAM (volatile memory) to flash
memory (non-volatile memory). In other words, in Pang’s system, the micro-controller
specifically does not “fetch program instructions or data from the non-volatile memory
and load the program instructions or data into a memory of the microcontroller”, but

rather, appears to do the opposite, thus teaching away from claim 1.

10
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Additionally, as noted above, Pang does not appear to be related to switching
access to non-volatile memory between a microcontroller and a processor at all, and so is
not relevant to the subject matter of claim 1, and thus not properly combinable with Le to
make a prima facie case of obviousness.

Applicant respectfully reminds the Examiner that per Akzo N.V. v. United States
Int’l Trade Comm’n, 1 USPQ 2d 1241, 1246 (Fed. Cir. 1986), cert. denied, 482 U.S. 909
(1987), [P]rior art references ... must be read as a whole and consideration must be given
where the references diverge and teach away from the claimed invention...Moreover,
appellants cannot pick and choose among individual parts of assorted prior art references
“as a mosaic to recreate a facsimile of the claimed invention.”

Applicant respectfully submits that the Examiner has improperly attempted to
assemble Applicant’s claimed invention by selecting disparate elements from multiple
references out of context using Applicant’s claim as a blueprint.

Moreover, Applicant respectfully submits that even were Le and Pang properly
combinable, which Applicant argues they are not, the resulting combination would still
not produce Applicant’s invention as recited in claim 1, as explained in detail above.

Thus, for at least the above reasons, Applicant submits that the cited art, taken
singly or in combination, fails to teach or suggest all the features and limitations of claim
1, and so claim 1, and those claims respectively dependent therefrom, are patentably
distinct and non-obvious over the cited art, and are thus allowable.

Independent claim 6 includes similar limitations as claim 1, and so the above
arguments apply with equal force to this claim. Thus, for at least the reasons provided
above, Applicant submits that claim 6, and those claims respectively dependent
therefrom, are patentably distinct and non-obvious over the cited art, and are thus

allowable.
Nor does the cited art disclose a microcontroller configured to while the system
reset signal is held in the reset state, fetch program instructions or data from the

non-volatile memory and load the program instructions or data into a memory of

the microcontroller, as recited in claim 11.

11
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The Office Action admits that Le fails to disclose this feature, but asserts that
Pang remedies this admitted deficiency of Le, citing col. 1, lines 14 - 19, col. 2, lines 37 -
67, col. 3, lines 1 - 67, col. 5, lines 1 - 47, and fig. 2 — 11.

As discussed above, these citations disclose a micro-controller replacing a
“general program” in a flash memory by copying a new program from SRAM (volatile
memory) to flash memory (non-volatile memory). In other words, in Pang’s system, the
micro-controller specifically does not “fetch program instructions or data from the non-
volatile memory and load the program instructions or data into a memory of the
microcontroller”, but rather, appears to do the opposite, thus teaching away from claim
11.

Additionally, as also noted above, Pang does not appear to be related to switching
access to non-volatile memory between a microcontroller and a processor at all, and so is
not relevant to the subject matter of claim 11, and thus not properly combinable with Le
to make a prima facie case of obviousness.

Applicant respectfully submits that the Examiner has improperly attempted to
assemble Applicant’s claimed invention by selecting disparate elements from multiple
references out of context using Applicant’s claim as a blueprint.

Moreover, Applicant respectfully submits that even were Le and Pang properly
combinable, which Applicant argues they are not, the resulting combination would still
not produce Applicant’s invention as recited in claim 11, as explained in detail above.

Thus, for at least the above reasons, Applicant submits that the cited art, taken
singly or in combination, fails to teach or suggest all the features and limitations of claim
11, and so claim 11, and those claims respectively dependent therefrom, are patentably
distinct and non-obvious over the cited art, and are thus allowable.

Independent claim 17 includes similar limitations as claim 11, and so the above
arguments apply with equal force to this claim. Thus, for at least the reasons provided
above, Applicant submits that claim 17, and those claims respectively dependent
therefrom, are patentably distinct and non-obvious over the cited art, and are thus
allowable.

Applicant also asserts that numerous ones of the dependent claims recite further

distinctions over the cited art. However, since the independent claims have been shown

12
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to be patentably distinct, a further discussion of the dependent claims is not necessary at
this time.

Removal of the section 103 rejection of the claims is earnestly requested.

13
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CONCLUSION

Applicant submits the application is in condition for allowance, and an early

notice to that effect is requested.

If any extensions of time (under 37 C.F.R. § 1.136) arc necessary to prevent the
above-referenced application(s) from becoming abandoned, Applicant(s) hereby petition
for such extensions. The Commissioner is hereby authorized to charge any fees which
may be required or credit any overpayment to Meyertons, Hood, Kivlin, Kowert &

Goetzel P.C., Deposit Account No. 50-1505/5707-16601/JCH.

Also filed herewith are the following items:
[ ] Request for Continued Examination
[] Terminal Disclaimer
[] Power of Attorney By Assignee and Revocation of Previous Powers
[ ] Notice of Change of Address
[] Other:

Respectfully submitted,

/Jeffrey C. Hood/
Jeffrey C. Hood, Reg. #35198
ATTORNEY FOR APPLICANT(S)

Meyertons, Hood, Kivlin, Kowert & Goetzel PC
P.O. Box 398

Austin, TX 78767-0398

Phone: (512) 853-8800

Date: 2010-12-03 JCH/MSW

14
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A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

ingicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

7590 12/17/2010
Certificate of Mailing or Transmission
Jeffrey C. Hood I hereby certify that this Fee(s) Transmittal is being deposited with the United
ol States Postal Service with sufficient postage for first class mail in an envelope
Meyertons Hood Kivlin Kowert & Goetzel PC addressed to the Mail Stop ISSUE FEE address above, or being facsimile
P.O. Box 398 transmitted to the USPTO (571) 273-2885, on the date indicated below.

Austin, TX 78767-0398

(Depositor's name)

(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
11/958.,601 12/18/2007 Tan F. Harris 5707-16601 1387
TITLE OF INVENTION: SHARING NON-SHARABLE DEVICES BETWEEN AN EMBEDDED CONTROLLER AND A PROCESSOR IN A
COMPUTER SYSTEM
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1510 $300 $0 $1810 03/17/2011
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PATEL, NITIN C 2116 713-323000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1.363). .
(1) the names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached.

(2) the name of a single firm (having as a member a 2

[J "Fee Address"” indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual [ Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
[J Advance Order - #of Copies [ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. e Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will va.g de ending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,%.o.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
11/958,601 12/18/2007 Tan F. Harris 5707-16601 1387
7590 12/17/2010 | EXAMINER |
Jeffrey C. Hood PATEL. NITIN C
Meyertons Hood Kivlin Kowert & Goetzel PC | ART UNIT PAPER NUMBER |
P.O. Box 398 2116
Austin, TX 78767-0398 DATE MAILED: 12/17/2010

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 562 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 562 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant(s)
. . 11/958,601 HARRIS ET AL.
Notice of Allowability Examiner Art Unit
NITIN C. PATEL 2116

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to amendment filed on 12/03/10.

2. [X] The allowed claim(s) is/are 1-23.

3. [ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[J Al b)[J Some* c¢)[INone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [[] to Paper No./Mail Date .

(b) [ including changes required by the attached Examiners Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [ ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [] Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [[] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. [ Information Disclosure Statements (PTO/SB/08), 7. ] Examiner's Amendment/Comment
Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [] Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ other .
/Nitin C. Patel/
Primary Examiner, Art Unit 2116
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20101215
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Search Notes 11958601 HARRIS ET AL.
* 1 1 95860 Examiner Art Unit
NITIN C PATEL 2116
-I *

SEARCHED

Class Subclass Date Examiner

713 324, 2,100 1/15/102 ncp

SEARCH NOTES

Search Notes Date Examiner
Inventor name search in PALM 8/26/10 ncp
EAST search results attacherd 8/26/10,8/30/10, | ncp
8/31/10,9/1/10
Updated EAST search results attacherd 12/15/10 ncp
Class subclass with text search results ---attached 713/324, 2,100 12/15/10 ncp
NPL search -- ACM Digital library, IEEE explorer results attached 12/0/109 ncp

INTERFERENCE SEARCH

Class Subclass Date Examiner
713 324, 2,100 12/15/10 ncp
U.S. Patent and Trademark Office Part of Paper No. : 20101215
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

‘Ref Hits Search Query DBs Default Plurals {Time Stamp
W Operator
AL30 534 (system or apparatus or {US-PGPUB; OR OFF 2010/12/15
: comput$4) same USPAT; 08:05
((microcontroller or uc or {USOCR; FPRS;
micro$controller or up or {EPO; JPO;
micro$processor)near6 DERWENT,;
((built$3 or coupl$4 or IBM_TDB
connect$4 or communicat
$4 or joined or attach$3)
adj4 (non$volatile or
flash or dram or sdram
or rom)))same (CPU or
processor or (process$4
adj (logic or unit or
circuit)))and (((saf$3 or
secur$4)adj2 access or
read$3 or writ$4))with
(non$volatile or flash or
5 dram or sdram or rom)
AL31 2 130 and (((load$4 or stor {US-PGPUB; OR OFF 2010/12/15
: $4 or sav$4 or writ$4) USPAT; 08:08
near3 (program or code {USOCR; FPRS;
or instruction$1 or EPO; JPO;
command or data or DERWENT;
information))with IBM_TDB
((microcontroller or uc)
adj2 (memory or storage
: or memory)))
L32 131 ("5768574" "5944816" US-PGPUB; OR OFF 2010/12/15
: "5805840" "5761452")", {USPAT,; 08:13
pn." USOCR; FPRS;
EPO; JPO;
DERWENT;
: IBM_TDB
433 131 ("5768574" "5944816" US-PGPUB; OR OFF 2010/12/15
: "5805840" "5761452")". {USPAT; 08:13
pn." USOCR; FPRS;
EPO; JPO;
DERWENT;
; IBM_TDB
L34 4 ("5768574" "5944816" USPAT OR OFF 2010/12/15
5 "5805840" "5761452"). 08:14
pn.

file:///Cl/Documents%20and %2 0Settings/npatel3/My%20D...601/EASTSearchHistory.1 1958601 _AccessibleVersion.htm (1 of 7)12/15/2010 9:46:58 AM
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EAST Search History

1135

(system or apparatus or
comput$4) same
((microcontroller or uc or
micro$controller or up or
micro$processor)near6
((built$3 or coupl$4 or
connect$4 or communicat
$4 or joined or attach$3)
adj4 (non$volatile or
flash or dram or sdram
or rom)))same (CPU or
processor or (process$4
adj (logic or unit or
circuit)))and (((saf$3 or
secur$4)adj2 access or
read$3 or writ$4))with
(non$volatile or flash or
dram or sdram or rom)
and (((load$4 or stor$4
or sav$4 or writ$4)near3
(program or code or
instruction$1 or
command or data or
information))with
((microcontroller or uc)
adj2 (memory or storage
or memory)))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/12/15
08:16

36

(system or apparatus or
comput$4) same
((microcontroller or uc or
micro$controller or up or
micro$processor)near6
((built$3 or coupl$4 or
connect$4 or communicat
$4 or joined or attach$3)
adj4 (non$volatile or
flash or dram or sdram
or rom)))same (CPU or
processor or (process$4
adj (logic or unit or
circuit)))and (((saf$3 or
secur$4)adj2 access or
read$3 or writ$4))with
(non$volatile or flash or
dram or sdram or rom)
and (((load$4 or stor$4
or sav$4 or writ$4)near3
(program or code or
instruction$1 or
command or data or
information))with
((microcontroller or uc)
adj2 (memory or storage
or memory))).clm.

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT:;
IBM_TDB

OR

OFF

2010/12/15
08:16

file:///Cl/Documents%20and %2 0Settings/npatel3/My%20D...601/EASTSearchHistory.1 1958601 _AccessibleVersion.htm (2 of 7)12/15/2010 9:46:58 AM
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EAST Search History

AL39 0 ("20050228993").pn. USPAT OR OFF 2010/12/15
08:22
L40 1 ("20050228993").pn. US-PGPUB; OR OFF 2010/12/15
USPAT 08:22
L41 2 ("20050228993" US-PGPUB; OR OFF 2010/12/15
"20020166059").pn. USPAT 08:23
iL42 29 (hold$4 or delay$4 or US-PGPUB; OR OFF 2010/12/15
5 paus$3 or disabl$4 or USPAT; 08:39

decoupl$4 or disconnect {USOCR; FPRS;

$4)near4 (por or (power EPO; JPO;

adj3 reset) or (system DERWENT;

adj reset) or (sleep adj IBM_TDB

(state or mode))) same

(((fetch$4 or access$4 or

read$4 or load$4 or writ

$4 or sav$3)near6 (code

or software or firmware

or program or instruction

$1 or data))with (non

$volatile or flash or
: sdram or rom))
iL43 31 (hold$4 or delay$4 or US-PGPUB; OR OFF 2010/12/15
paus$3 or disabl$4 or USPAT; 08:40

decoupl$4 or disconnect {USOCR; FPRS;

$4)near4 (por or (power EPO; JPO;

adj3 reset) or (system DERWENT;

adj reset) or (sleep adj IBM_TDB

(state or mode))) same

(((copy$3 or copi$3 or

fetch$4 or access$4 or

read$4 or load$4 or writ

$4 or sav$3)near6 (code

or software or firmware

or program or instruction

$1 or data))with (non

$volatile or flash or
; sdram or rom))
AL44 11 143 same (microcontroller {US-PGPUB; OR OFF 2010/12/15
: or uc or micro$controller {USPAT; 08:41

or up or micro USOCR; FPRS;

$processor) EPO; JPO;

DERWENT;

5 IBM_TDB
L45 1 ("6401199").pn. USPAT OR OFF 2010/12/15
‘ 08:53

file:///Cl/Documents%20and %2 0Settings/npatel3/My%20D...601/EASTSearchHistory.1 1958601 _AccessibleVersion.htm (3 of 7)12/15/2010 9:46:58 AM
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EAST Search History

46 27 {("4030073" | "4528634" (USPGPUB;  OR OFF  12010/12/15
% | "4811219" | "4896289" \USPAT; USOCR 08:53

| "5070450" | "5566325"

| "5583987" | "5592616"

| "5608876" | "5740399"

| "5742758" | "5809531"

| "5835695" | "5835784"

| "5842012" | "5850152"

| "5854937" | "5860021"

| "5892943" | "5918047"

| "5987587" | "5999989"

| "6009522" | "6014744"

| "6101600" | "6154838"
: | "6216224").PN.
47 134 ("5608876"). URPN. USPAT OR OFF  12010/12/15
09:00
48 ("6401199").URPN. USPAT OR OFF  12010/12/15
09:06
49 12 ("6330667"). URPN. USPAT OR OFF 2010/12/15
09:08
50 21 ("20010044875" | US-PGPUB; OR OFF  12010/12/15
: "5163145" | "5423029" | {USPAT; USOCR 09:09

"5454117" | "5559753" |

"5592616" | "5611063" |

"5740417" | "5768576" |

"5799179" | "5812491" |

"5815699" | "5864692" |

"5926831" | "5941980" |

"5948095" | "6098166" |

"6216224" | "6253288" |

"6330667" | "6338133").
5 PN.
51 2 ("6766447").URPN. USPAT OR OFF  12010/12/15
09:11
52 12 ("6216224"). URPN. USPAT OR OFF  12010/12/15
09:12
B3 7 ("5859987" | "5898869" {US-PGPUB; OR OFF 2010/12/15
| "5925099" | "6122746" {USPAT; USOCR 09:19

| "6216224" | "6292409"
§ | "6611882").PN.
54 12 ("6216224"). URPN. USPAT OR OFF  12010/12/15
09:21
55 i ("7464259").URPN. USPAT OR OFF  12010/12/15
09:22
156 {13 ("5455918" | "5809531" |{US-PGPUB;  OR OFF  12010/12/15
§ | "6185134" | "6216224" {USPAT; USOCR 09:22

| "6263399" | "6356965"

| "6601167" | "7000846"

| "7082525" | "7165137"

| "7234049" | "7234052"

| "7340566").PN.

file:///Cl/Documents%20and %2 0Settings/npatel3/My%20D...601/EASTSearchHistory.1 1958601 _AccessibleVersion.htm (4 of 7)12/15/2010 9:46:58 AM
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EAST Search History

$4 or connect$4 or
communicat$4 or joined
or attach$3)adj4 (non
$volatile or flash or dram
or sdram or rom)))same
(CPU or processor or
(process$4 adj (logic or
unit or circuit)))and (((saf
$3 or secur$4)ad;j2
access or read$3 or writ
$4))with (non$volatile or
flash or dram or sdram
or rom)and (((load$4 or
stor$4 or sav$4 or writ$4)
near3 (program or code
or instruction$1 or
command or data or
information))with

AL57 7 ("5859987" | "5898869" {US-PGPUB; OR OFF 2010/12/15
: | "5925099" | "6122746" {USPAT; USOCR 09:26
| "6216224" | "6292409"
: | "6611882").PN.
4158 0 ("7290127").URPN. USPAT OR OFF 2010/12/15
09:26
§L59 7 ("4943911" | "5546355" {US-PGPUB; OR OFF 2010/12/15
% | "56572468" | "5754863" {USPAT; USOCR 09:27
| "5898869" | "6216224"
: | "6400717").PN.
L60 2 ("7032106").URPN. USPAT OR OFF 2010/12/15
09:28
iL61 5 ("6925522" "5819087" USPAT OR OFF 2010/12/15
"5949997" "7386326" 09:35
: "5428760").pn.
L62 84354 {"713"/("323" "1" "2" USPAT OR OFF 2010/12/15
"100").ccls. 09:36
L63 54685 {"713"/$.ccls. US-PGPUB; OR OFF 2010/12/15
USPAT; 09:36
USOCR; FPRS;
EPO; JPO;
DERWENT;
: IBM_TDB
L64 131319 {"713"/("323" "1" "2" US-PGPUB; OR OFF 2010/12/15
: "100").ccls. USPAT; 09:37
USOCR; FPRS;
EPO; JPO;
DERWENT;
: IBM_TDB
iLes5 2 163 and (system or US-PGPUB; OR OFF 2010/12/15
apparatus or comput$4) {USPAT; 09:37
same((microcontroller or {USOCR; FPRS;
uc or micro$controller or {EPO; JPO;
up or micro$processor) DERWENT;
near6 ((built$3 or coupl {IBM_TDB

file:///Cl/Documents%20and %2 0Settings/npatel3/My%20D...601/EASTSearchHistory.1 1958601 _AccessibleVersion.htm (5 of 7)12/15/2010 9:46:58 AM
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EAST Search History

((microcontroller or uc)
adj2 (memory or storage
or memory)))

1166

164 and (system or
apparatus or comput$4)
same((microcontroller or
uc or micro$controller or
up or micro$processor)
near6 ((built$3 or coupl
$4 or connect$4 or
communicat$4 or joined
or attach$3)adj4 (non
$volatile or flash or dram
or sdram or rom)))same
(CPU or processor or
(process$4 adj (logic or
unit or circuit)))and (((saf
$3 or secur$4)adj2
access or read$3 or writ
$4))with (non$volatile or
flash or dram or sdram
or rom)and (((load$4 or
stor$4 or sav$4 or writ$4)
near3 (program or code
or instruction$1 or
command or data or
information))with
((microcontroller or uc)
adj2 (memory or storage
or memory)))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/12/15
09:37

67

((after or finish$4 or
complet$4)neard (copi$3
or copy$4 or load$4 or
sav$4 or writ$4 or stor$4)
near3 (program or code
or instruction$4 or
firmware or software))
with (releas$4 near3
(system adj reset))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/12/15
09:44

L68

((after or finish$4 or
complet$4)neard (copi$3
or copy$4 or load$4 or
sav$4 or writ$4 or stor$4)
near3 (program or code
or instruction$4 or
firmware or software or
data or information))

with (releas$4 near3
(system adj reset))

US-PGPUB;
USPAT;
USOCR; FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/12/15
09:45

EAST Search History (I nterference)

§§Ref# Hits {Search Query DBs Default PPlurals \Time Stamp
\Operator
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EAST Search History

57

(system or apparatus or
comput$4) same
((microcontroller or uc or
micro$controller or up or
micro$processor) near6
((built$3 or coupl$4 or
connect$4 or communicat
$4 or joined or attach$3)
adj4 (non$volatile or flash
or dram or sdram or rom)))
same (CPU or processor or
(process$4 adj (logic or
unit or circuit)))and (((saf
$3 or secur$4)adj2 access
or read$3 or writ$4))with
(non$volatile or flash or
dram or sdram or rom)and
(((load$4 or stor$4 or sav
$4 or writ$4)near3
(program or code or
instruction$1 or command
or data or information))
with ((microcontroller or
uc)adj2 (memory or
storage or memory))).clm.

US-PGPUB;
USPAT;
UPAD

OR

OFF

2010/12/15 08:16

138

(system or apparatus or
comput$4) same
((microcontroller or uc or
micro$controller or up or
micro$processor)near6
((built$3 or coupl$4 or
connect$4 or communicat
$4 or joined or attach$3)
adj4 (non$volatile or flash
or dram or sdram or rom)))
same (CPU or processor or
(process$4 adj (logic or
unit or circuit)))and (((saf
$3 or secur$4)adj2 access
or read$3 or writ$4))with
(non$volatile or flash or
dram or sdram or rom)and
(((load$4 or stor$4 or sav
$4 or writ$4)near3
(program or code or
instruction$1 or command
or data or information))
with ((microcontroller or
uc)adj2 (memory or
storage or memory)))

US-PGPUB;
USPAT;
UPAD

OR

OFF

2010/12/15 08:17
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iRef # iHits Search Query DBs Default Plurals {Time Stamp
Operator
430 534 (system or apparatus or  {US-PGPUB; OR OFF 2010/12/15
5 comput$4) same USPAT; USOCR; 08:05
((microcontroller or uc or iFPRS; EPC;
micro$controller or up or  {JPO;
micro$processor)nearé DERWENT;
((built$3 or coupl$4 or IBM_TDB
connect$4 or communicat
$4 or joined or attach$3)
adj4 (non$volatile or
flash or dram or sdram or
rom)))same (CPU or
processor or (process$4
adj (logic or unit or
circuit)))and (((saf$3 or
secur$4)adj2 access or
read$3 or writ$4))with
(non$volatile or flash or
; dram or sdram or rom)
{131 2 130 and (((load$4 or stor {US-PGPUB; OR OFF 2010/12/15
; $4 or sav$4 or writ$4) USPAT; USOCR; 08:08
near3 (program or code iFPRS; EPC;
or instruction$1 or JPO;
command or data or DERWENT;
information))with IBM_TDB
((microcontroller or uc)
adj2 (memory or storage
: or memory)))
1132 131 ("5768574" "5944816" US-PGPUB; OR OFF 2010/12/15
; "5805840" "5761452")",  i{USPAT; USOCR; 08:13
pn." FPRS; EPO;
JPO;
DERWENT;
; IBM_TDB
;L33 131 ("5768574" "5944816" US-PGPUB; OR OFF 2010/12/15
? "5805840" "5761452")".  {USPAT; USOCR; 08:13
pn." FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
L34 4 ("5768574" "5944816" USPAT OR OFF 2010/12/15
: "5805840" "5761452"). 08:14
pn.
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35

(system or apparatus or
comput$4) same
((microcontroller or uc or
micro$controller or up or
micro$processor)nears
((built$3 or coupl$4 or
connect$4 or communicat
$4 or joined or attach$3)
adj4 (non$volatile or
flash or dram or sdram or
rom)))same (CPU or
processor or (process$4
adj (logic or unit or
circuit)))and (((saf$3 or
secur$4)adj2 access or
read$3 or writ$4))with
(non$volatile or flash or
dram or sdram or rom)
and (((load$4 or stor$4
or sav$4 or writ$4)near3
(program or code or
instruction$1 or
command or data or
information))with
((microcontroller or uc)
adj2 (memory or storage
or memory)))

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/12/15
08:16

36

(system or apparatus or
comput$4) same
((microcontroller or uc or
micro$controller or up or
micro$processor)nears
((built$3 or coupl$4 or
connect$4 or communicat
$4 or joined or attach$3)
adj4 (non$volatile or
flash or dram or sdram or
rom)))same (CPU or
processor or (process$4
adj (logic or unit or
circuit)))and (((saf$3 or
secur$4)adj2 access or
read$3 or writ$4))with
(non$volatile or flash or
dram or sdram or rom)
and (((load$4 or stor$4
or sav$4 or writ$4)near3
(program or code or
instruction$1 or
command or data or
information))with
((microcontroller or uc)
adj2 (memory or storage
or memory))).clm.

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/12/15
08:16

39
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040 1 ("20050228993").pn. US-PGPUB; OR OFF 2010/12/15
USPAT 08:22
HIES 2 ("20050228993" US-PGPUB; OR OFF 2010/12/15
"20020166059").pn. USPAT 08:23
{42 29 (hold$4 or delay$4 or US-PGPUB; OR OFF 2010/12/15
: paus$3 or disabl$4 or USPAT; USOCR,; 08:39

decoupl$4 or disconnect {FPRS; EPG;

$4)neard (por or (power JPO;

adj3 reset) or (system adj {DERWENT;

reset) or (sleep adj (state {IBM_TDB

or mode))) same (((fetch

$4 or access$4 or read$4

or load$4 or writ$4 or sav

$3)near6 (code or

software or firmware or

program or instruction$1

or data))with (non

Svolatile or flash or sdram
: or rom))
43 31 (hold$4 or delay$4 or US-PGPUB; OR OFF 2010/12/15
paus$3 or disabl$4 or USPAT; USOCR; 08:40

decoupl$4 or disconnect {FPRS; EPO;

$4)neard (por or (power JPO;

adj3 reset) or (system adj {DERWENT;

reset) or (sleep adj (state {IBM_TDB

or mode))) same (((copy

$3 or copi$3 or fetch$4

or access$4 or read$4 or

load$4 or writ$4 or sav$3)

near6 (code or software

or firmware or program

or instruction$1 or data))

with (non$volatile or flash
: or sdram or rom))
iiL44 11 143 same (microcontroller US-PGPUB; OR OFF 2010/12/15
or uc or micro$controller {USPAT; USOCR,; 08:41

or up or micro$processor) iFPRS; EPO;

JPO;
DERWENT;

: IBM_TDB
;iL45 1 ("6401199").pn. USPAT OR OFF 2010/12/15
: 08:53
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46 27 ("4030073" | "4528634" | {US-PGPUB; OR OFF  12010/12/15
s "4811219" | "4896289" | iUSPAT; USOCR 08:53

"5070450" | "5566325" |

"5583987" | "5592616" |

"5608876" | "5740399" |

"5742758" | "5809531" |

"5835695" | "5835784" |

"5842012" | "5850152" |

"5854937" | "5860021" |

"5892943" | "5918047" |

"5987537" | "5999989" |

"6009522" | "6014744" |

"6101600" | "6154838" |
: "6216224").PN.
iL47 1134 {("5608876").URPN. USPAT OR OFF  {2010/12/15
09:00
48 ("6401199"). URPN. USPAT OR OFF 2010/12/15
09:06
49 12 ("6330667").URPN. USPAT OR OFF  {2010/12/15
09:08
150 21 ("20010044875" | US-PGPUB; OR OFF 2010/12/15
"5163145" | "5423029" | {USPAT; USOCR 09:09

"5454117" | "5559753" |

"5592616" | "5611063" |

"5740417" | "5768576" |

"5799179" | "5812491" |

"5815699" | "5864692" |

"5926831" | "5941980" |

"5948095" | "6098166" |

"6216224" | "6253288" |

'6330667" | "6338133").
: PN.
512 ("6766447").URPN. USPAT OR OFF  {2010/12/15
52 12 ("6216224"). URPN. USPAT OR OFF  {2010/12/15
53 7 ("5859987" | "5898869" | {US-PGPUB; OR OFF  {2010/12/15
é "5925099" | "6122746" | {USPAT; USOCR 09:19

"6216224" | "6292409" |
5 "6611882").PN.
54 112 ("6216224"). URPN. USPAT OR OFF  {2010/12/15
09:21
55 ("7464259").URPN. USPAT OR OFF  {2010/12/15
09:22
5613 (5455918 | "5809531" | {US-PGPUB; OR OFF 201011215
: "6185134" | "6216224" |  {USPAT; USOCR 09:22

"6263399" | "6356965" |

"6601167" | "7000846" |

"7082525" | "7165137" |

"7234049" | "7234052" |

"7340566").PN.
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$4 or connect$4 or
communicat$4 or joined
or attach$3)adj4 (non
Svolatile or flash or dram
or sdram or rom)))same
(CPU or processor or
(process$4 adj (logic or
unit or circuit)))and (((saf
$3 or secur$4)adj2
access or read$3 or writ
$4))with (non$volatile or
flash or dram or sdram or
rom)and (((load$4 or stor
$4 or sav$4 or writ$4)
near3 (program or code
or instruction$1 or
command or data or
information))with
((microcontroller or uc)

Page 131 of 179

L57 7 ("5859987" | "5898869" | {US-PGPUB; OR OFF 2010/12/15
: "5925099" | "6122746" | (USPAT; USOCR 09:26
"6216224" | "6292409" |
: "6611882").PN.
58 0 ("7290127").URPN. USPAT OR OFF 2010/12/15
09:26
159 7 ("4943911" | "5546355" | {US-PGPUB; OR OFF 2010/12/15
5 "5572468" | "5754863" | {USPAT; USOCR 09:27
"5898869" | "6216224" |
: "6400717").PN.
L60 2 ("7032106").URPN. USPAT OR OFF 2010/12/15
09:28
;iL61 5 ("6925522" "5819087" USPAT OR OFF 2010/12/15
; "5949997" "7386326" 09:35
: "5428760").pn.
iiLe2 84354 {"713"/("323" "1" "2" USPAT OR OFF 2010/12/15
"100").ccls. 09:36
63 54685 {"713"/$.ccls. US-PGPUB; OR OFF 2010/12/15
USPAT; USOCR,; 09:36
FPRS; EPO;
JPO;
DERWENT;
5 IBM_TDB
L64 131319 {"713"/("323" "1" "2" US-PGPUB; OR OFF 2010/12/15
: "100").ccls. USPAT; USCCR; 09:37
FPRS; EPO;
JPO;
DERWENT;
5 IBM_TDB
{165 2 163 and (system or US-PGPUB; OR OFF 2010/12/15
; apparatus or comput$4) USPAT; USOCR; 09:37
same((microcontroller or {FPRS; EPG;
uc or micro$controller or  {JPO;
up or micro$processor) DERWENT;
near6 ((built$3 or coupl IBM_TDB




EAST Search History

adj2 (memory or storage
or memory)))

66

164 and (system or
apparatus or comput$4)
same((microcontroller or
uc or micro$controller or
up or micro$processor)
near6 ((built$3 or coupl
$4 or connect$4 or
communicat$4 or joined
or attach$3)adj4 (non
$volatile or flash or dram
or sdram or rom)))same
(CPU or processor or
(process$4 adj (logic or
unit or circuit)))and (((saf
$3 or secur$4)adj2
access or read$3 or writ
$4))with (non$volatile or
flash or dram or sdram or
rom)and (((load$4 or stor
$4 or sav$4 or writ$4)
near3 (program or code
or instruction$1 or
command or data or
information))with
((microcontroller or uc)
adj2 (memory or storage
or memory)))

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/12/15
09:37

iy

((after or finish$4 or
complet$4)near4 (copi$3
or copy$4 or load$4 or sav
$4 or writ$4 or stor$4)
near3 (program or code

or instruction$4 or
firmware or software))
with (releas$4 near3
(system adj reset))

US-PGPUB;
USPAT; USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/12/15
09:44

68

((after or finish$4 or
complet$4)neard (copi$3
or copy$4 or load$4 or sav
$4 or writ$4 or stor$4)
near3 (program or code
or instruction$4 or
firmware or software or
data or information)) with
(releas$4 near3 (system
adj reset))

US-PGPUB;
USPAT; USOCR;
FPRS; EPC;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2010/12/15
09:45

S
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2 55 (shar$4 near3 (non US-PGPUB; OR OFF 2010/08/26
: $volatile or memory or USPAT; USOCR; 15:58
storage or ram or rom or {FPRS; EPG;
sdram or dram))with JPO;
(processor or cpu)with DERWENT;
: microcontroller IBM_TDB
3 1592 ((shar$4 or access$4) US-PGPUB; OR OFF 2010/08/26
near3 (non$volatile or USPAT; USOCR; 15:59
memory or storage or FPRS; EPO;
ram or rom or sdram or  JPO;
dram))with (processor or iDERWENT;
cpu)with microcontroller  {IBM_TDB
A 1 S3 same((hold$4 or disabl {US-PGPUB; OR OFF 2010/08/26
$4 or control$4)near3 USPAT; USOCR; 16:00
(system adj reset)) FPRS; EPG;
JPO;
DERWENT;
: IBM_TDB
B3 1739 ((hold$4 or disabl$4 or US-PGPUB; OR OFF 2010/08/26
: control$4)near3 (system {USPAT; USOCR,; 16:01
adj reset)) FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
136 1739 ((hold$4 or disabl$4 or US-PGPUB; OR OFF 2010/08/26
: control$4)near3 (system {USPAT; USOCR,; 16:01
adj reset))with reset FPRS; EPO;
JPO;
DERWENT;
5 IBM_TDB
\S7 24 ((hold$4 or disabl$4 or US-PGPUB; OR OFF 2010/08/26
control$4)near3 (system USPAT; USOCR,; 16:02
adj reset))with (reset adj iFPRS; EPO;
state) JPO;
DERWENT;
IBM_TDB
S8 82 S3 same embedded US-PGPUB; OR OFF 2010/08/26
USPAT; USOCR; 16:08
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
;189 9 ("5949997").URPN. USPAT OR OFF 2010/08/26
16:10
iS10 3 ("4665536" | "5228066" | US-PGPUB; OR OFF 2010/08/26
: "5521848").PN. USPAT; USOCR 16:11
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1311 14 ("5623503" | "5673276" | US-PGPUB; OR OFF 2010/08/26
: "5774477" | "5935266" | {USPAT; USOCR 16:13
"6108807" | "6124715" |
"6378094" | "65845390" |
"6983441" | "7017081" |
"7080789" | "7149943" |
"7251763" | "7451367").
: PN.
812 3 S3 same (embedded adj {US-PGPUB; OR OFF 2010/08/26
? controller) USPAT; USOCR; 16:18
FPRS; EPO;
JPG;
DERWENT;
: IBM_TDB
4813 6 S3 same (embedded US-PGPUB; OR OFF 2010/08/26
5 near3 controller) USPAT; USOCR; 16:19
FPRS; EPO;
JPG;
DERWENT;
: IBM_TDB
814 24 S6 and ((hold$4 or disabl {US-PGPUB; OR OFF 2010/08/26
? $4 or control$4)near3 USPAT; USOCR,; 16:20
(system adj reset))with FPRS; EPO;
(reset adj state) JPO;
DERWENT;
: IBM TDB
1815 2 S14 and (embedded adj  {US-PGPUB; OR OFF 2010/08/26
; controller) USPAT; USOCR,; 16:21
FPRS; EPO;
JPO;
DERWENT;
; IBM_TDB
iiS16 9 ("5949997").URPN. USPAT OR OFF 2010/08/26
16:23
HS17 65 (shar$4 near3 (non US-PGPUB; OR OFF 2010/08/30
: $volatile or memory or USPAT; USOCR; 10:51
storage or rom or sdram {FPRS; EPO;
or dram))with (processor JPO;
or cpu)with DERWENT;
(microcontroller or micro {IBM_TDB
: $controller)
1518 3 S17 same embedded US-PGPUB; OR OFF 2010/08/30
: USPAT; USOCR; 10:51
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
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1819 (shar$4 near3 ((non US-PGPUB; OR OFF 2010/08/30
: $volatile or rom or sdram {USPAT; USOCR; 10:56

or dram)adj2 (device or  i{FPRS; EPG;

apparatus or memory or  {JPO;

storage)))with (processor :DERWENT;

or cpu)with (embedded |IBM_TDB

adj (microcontroller or
: micro$controller))
1320 (shar$4 near3 US-PGPUB; OR OFF 2010/08/30
: ((unsharable or non$shar {USPAT; USOCR; 10:58

$5 or (("not" or non) adj FPRS; EPC;

sharable))near3 (device  {JPO;

or apparatus or memory {DERWENT;

or storage)))with IBM_TDB

(processor or cpu)with

(embedded adj

(microcontroller or micro
; $controller))
21 (shar$4 with ((unsharable {US-PGPUB; OR OFF 2010/08/30
; or non$shar$s or (("not" {USPAT; USOCR,; 10:58

or non) adj sharable)) FPRS; EPO;

near3 (device or JPO;

apparatus or memory or  {DERWENT;

storage)))with (processor {IBM_TDB

or cpu)with (embedded

adj (microcontroller or
; micro$controller))
2 (shar$4 with ((unsharable {US-PGPUB; OR OFF 2010/08/30
: or non$shar$s or (("not" {USPAT; USOCR,; 10:58

or non) adj sharable)) FPRS; EPO;

near3 (device or JPO;

apparatus or memory or  {DERWENT;

storage)))with (processor {IBM_TDB

or cpu)with

((microcontroller or micro
5 $controller))
23 (shar$4 with ((unsharable {US-PGPUB; OR OFF 2010/08/30
; or non$shar$s or (("not" {USPAT; USOCR,; 10:59

or non) adj sharable)) FPRS; EPO;

near3 (device or JPO;

apparatus or memory or  {DERWENT;

storage)))with (processor IBM_TDB

or cpu)with

((microcontroller or micro
: $controller)).ti.
iS24 (shar$4 with ((unsharable {US-PGPUB; OR OFF 2010/08/30
; or non$shar$s or (("not" {USPAT; USOCR,; 10:59

or non) adj sharable)) FPRS; EPO;

near3 (device or JPO;

apparatus or memory or  iDERWENT;

storage)))same IBM_TDB

(processor or cpu)with

((microcontroller or micro

$controller)).ti.
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1825 0 (shar$4 with ((unsharable {US-PGPUB; OR OFF 2010/08/30
f or non$shar$s or (("not" (USPAT; USOCR; 10:59
or non) adj sharable)) FPRS; EPO;
near3 (device or JPO;
apparatus or memory or  {DERWENT;
storage)))same IBM_TDB
(processor or cpu)with
((microcontroller or micro
; $controller))
1526 0 (shar$4 with ((unsharable {US-PGPUB; OR OFF 2010/08/30
: or non$shar$s or (("not" (USPAT; USCCR; 11:00
or non) adj sharable)) FPRS; EPO;
near3 (device or JPO;
apparatus or memory or  {DERWENT;
storage)))same IBM_TDB
(processor or cpu)same
((microcontroller or micro
; $controller))
17 0 (shar$4 with ((unsharable {US-PGPUB; OR OFF 2010/08/30
: or non$shar$5 or non- USPAT; USOCR,; 11:00
sharable or (("not" or FPRS; EPO;
non) adj sharable))near3 {JPO;
(device or apparatus or DERWENT;
memory or storage))) IBM_TDB
same (Processor or cpu)
same ((microcontroller or
; micro$controller))
1828 526 (shar$4 with ((unsharable {US-PGPUB; OR OFF 2010/08/30
: or non$shar$5 or non- USPAT; USOCR,; 11:01
sharable or (("not" or FPRS; EPO;
non) adj sharable))near3 JPO;
(device or apparatus or DERWENT;
; memory or storage))) IBM_TDB
1829 0 S28 same (processor or US-PGPUB; OR OFF 2010/08/30
? cpu)same (embedded adj USPAT; USOCR,; 11:01
(microcontroller or micro  {FPRS; EPG;
$controller)) JPO;
DERWENT;
; IBM_TDB
830 0 S28 same (processor or US-PGPUB; OR OFF 2010/08/30
? cpu)same USPAT; USOCR; 11:01
( (microcontroller or micro iFPRS; EPO;
$controller)) JPO;
DERWENT;
: IBM_TDB
11831 0 S28 and $17 US-PGPUB; OR OFF 2010/08/30
USPAT; USOCR,; 11:02
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
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1832 32 $28 and (processor or US-PGPUB; OR OFF 2010/08/30
5 cpu)same USPAT; USOCR; 11:02
( (microcontroller or micro {FPRS; EPO;
$controller)) JPG;
DERWENT;
: IBM_TDB
1833 0 28 same ((processor or  {US-PGPUB; OR OFF 2010/08/30
: cpu)same USPAT; USOCR,; 11:02
(microcontroller or micro {FPRS; EPG;
$controller)) JPO;
DERWENT;
; IBM_TDB
1835 8 S17 same ((load$4 or writ {US-PGPUB; OR OFF 2010/08/30
$4 or sav$3)nears (code {USPAT; USOCR,; 11:24
or software or firmware FPRS; EPG;
or program or JPG;
instruction41 or data)) DERWENT;
: IBM_TDB
;1336 0 ("7386326").URPN. USPAT OR OFF 2010/08/30
11:31
S37 15 ("5428760").URPN. USPAT OR OFF 2010/08/30
12:51
11838 16 ("20010014603" | US-PGPUB; OR OFF 2010/08/30
5 "20010055038" | USPAT; USOCR 12:53
"20010055948" |
"20020034967" |
"20020049061" |
"20030003961" |
"20030040275" |
"20040092277" |
"4449248" | "5734686" |
"5864570" | "6346911" |
"6396884" | "6549784" |
"6901270" | "7165173").
: PN.
1839 0 ("7386326").URPN. USPAT OR OFF 2010/08/30
12:54
1S40 65 (shar$4 near3 (non US-PGPUB; OR OFF 2010/08/30
$volatile or memory or USPAT; USOCR; 12:55
storage or rom or sdram FPRS; EPQ;
or dram))with (processor {JPO;
or cpu)with DERWENT;
(microcontroller or micro  {IBM _TDB
; $controller)
1541 8 $40 same ((load$4 or writ {US-PGPUB; OR OFF 2010/08/30
; $4 or sav$3)near6 USPAT; USOCR,; 12:55
(program or instruction41 FPRS; EPO;
or data)) JPO;
DERWENT;
IBM_TDB
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42 39 $40 and ((load$4 or writ  {US-PGPUB; OR OFF 2010/08/30
: $4 or sav$3)neard USPAT; USOCR,; 12:57
(program or instruction41 {FPRS; EPO;
or data)) JPO;
DERWENT;
; IBM_TDB
143 10 $40 and (((load$4 or writ {US-PGPUB,; OR OFF 2010/08/30
$4 or sav$3)near6 USPAT; USOCR; 12:57
(program or instruction41 {FPRS; EPC;
or data))with (non JPG;
$volatile or flash or rom)) iDERWENT;
; IBM_TDB
A4 22 ("5819087").URPN. USPAT OR OFF 2010/08/30
13:00
A5 14 ("5022077" | "5269022" | US-PGPUB; OR OFF 2010/08/30
"5327531" | "56327549" | USPAT; USOCR 13:06
"5388267" | "5410707" |
"5603055" | "5619726" |
"5701477" | "5794054" |
"5819087" | "5822582" |
"5887164" | "5935242").
: PN.
46 14 ("5022077" | "5269022" | {US-PGPUB; OR OFF 2010/08/30
: "5327531" | "5327549" | iUSPAT; USOCR 13:11
"5388267" | "5410707" |
"5603055" | "5619726" |
"5701477" | "5794054" |
"5819087" | "5822582" |
"5887164" | "5935242").
; PN.
a7 18 ("6154838").URPN. USPAT OR OFF 2010/08/30
13:11
148 27 ("4030073" | "4528634" | {US-PGPUB; OR OFF 2010/08/30
: "4811219" | "4896289" | iUSPAT; USOCR 13:21
"5070450" | "5566325" |
"5583987" | "5592616" |
"5608876" | "5740399" |
"5742758" | "5809531" |
"5835695" | "5835784" |
"5842012" | "5850152" |
"5854937" | "5860021" |
"5892943" | "5918047" |
"5987537" | "5999989" |
"6009522" | "6014744" |
"6101600" | "6154838" |
: "6216224").PN.
49 1 ("6401199").URPN. USPAT OR OFF 2010/08/30
; 13:24
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1850 2 ((chang$3 or alter$5 or US-PGPUB; OR OFF 2010/08/31
: switch$4 or enabl$4 or USPAT; USOCR; 09:58
assert$4 or hold$4 or FPRS; EPO;
disabl$4 or control$4) JPO;
near3 (system adj (mode {DERWENT;
or state)))with IBM_TDB
(((microcontroller or micro
$controller)near3 access
$4)adj3 (non$volatile or
: flash or rom))
1S51 1593 ((shar$4 or access$4) US-PGPUB; OR OFF 2010/08/31
; near3 (non$volatile or USPAT; USOCR,; 11:00
memory or storage or FPRS; EPG;
ram or rom or sdram or  {JPO;
dram))with (processor or {DERWENT;
; cpu)with microcontroller  {IBM_TDB
11852 2 S51 same ((chang$3 or US-PGPUB; OR OFF 2010/08/31
: alter$5 or switch$4 or USPAT; USCCR; 11:00
enabl$4 or assert$4 or FPRS; EPG;
hold$4 or disabl$4 or JPO;
control$4)near3 (system DERWENT;
adj (mode or state)))with {I1BM_TDB
(((microcontroller or micro
$controller)near3 access
$4)adj3 (non$volatile or
: flash or rom))
1853 2 S51 and ((chang$3 or US-PGPUB; OR OFF 2010/08/31
alter$5 or switch$4 or USPAT; USOCR; 11:00
enabl$4 or assert$4 or FPRS; EPO;
hold$4 or disabl$4 or JPO;
control$4)near3 (system DERWENT;
adj (mode or state)))with {IBM_TDB
(((microcontroller or micro
$controller)near3 access
$4)adj3 (non$volatile or
; flash or rom))
1S54 2 S51 and ((chang$3 or US-PGPUB; OR OFF 2010/08/31
: alter$5 or switch$4 or USPAT; USOCR,; 11:00
enabl$4 or assert$4 or FPRS; EPG;
hold$4 or disabl$4 or JPO;
control$4)near3 (system DERWENT,;
adj (mode or state))) IBM_TDB
same (((microcontroller
or micro$controller)near3
access$4)adj3 (non
; $volatile or flash or rom))
;1855 8 "775281".ap. US-PGPUB; OR OFF 2010/08/31
: USPAT; USOCR; 11:02
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
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11856 4 ("5819087" "5794054").  :US-PGPUB; OR OFF 2010/08/31
: pn. USPAT; USOCR; 11:02
FPRS; EPG;
JPO;
DERWENT;
5 IBM_TDB
1857 39 S51 and (((upgrad$4 or  {US-PGPUB; OR OFF 2010/08/31
: updat$4 or writ$4 or load {USPAT; USOCR; 11:13
$4 or stor$4 or sav$3 or  iFPRS; EPO;
replac$4)near3 (data or  {JPO;
information or parameter {DERWENT;
$1 or value$1 or program {IBM_TDB
or code or instruction$1
or software or firmware))
with (((microcontroller or
micro$controller)near3
access$4)adj3 (memory
or storage or non$volatile
g or flash or rom)))
1S58 27 S51 same (((upgrad$4 or {US-PGPUB; OR OFF 2010/08/31
updat$4 or writ$4 or load (USPAT; USOCR; 11:13
$4 or stor$4 or sav$3 or  {FPRS; EPC;
replac$4)near3 (data or  {JPO;
information or parameter DERWENT,;
$1 or value$1 or program {IBM_TDB
or code or instruction$1
or software or firmware))
with (((microcontroller or
micro$controller)near3
access$4)adj3 (memory
or storage or non$volatile
: or flash or rom)))
1S59 46 S51 same (((upgrad$4 or :US-PGPUB; OR OFF 2010/08/31
; updat$4 or writ$4 or load (USPAT; USOCR; 11:25
$4 or stor$4 or sav$3 or  iFPRS; EPO;
replac$4)near3 (data or  {JPC;
information or parameter {DERWENT;
$1 or value$1 or program {IBM_TDB
or code or instruction$1
or software or firmware))
with (((microcontroller or
micro$controller)near3
access$4)near33
(memory or storage or
non$volatile or flash or
rom)))
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%60 70 S51 and (((upgrad$4 or US-PGPUB; OR OFF 2010/08/31
f updat$4 or writ$4 or load USPAT; USOCR; 11:25
$4 or stor$4 or sav$3 or {FPRS; EPG;
replac$4)near3 (data or  JPO;
information or parameter {DERWENT;
$1 or value$1 or program IBM_TDB
or code or instruction$1
or software or firmware))
with (((microcontroller or
micro$controller)near3
access$4)near33
(memory or storage or
non$volatile or flash or
: romy))
1861 2 S60 and ((chang$3 or US-PGPUB; OR OFF 2010/08/31
alter$b or switch$4 or USPAT; USOCR,; 11:26
enabl$4 or assert$4 or FPRS; EPO;
hold$4 or disabl$4 or JPO;
control$4)near3 (system {DERWENT;
adj (mode or state)))with {1BM_TDB
(((microcontroller or micro
$controller)near3 access
$4)adj3 (non$volatile or
: flash or rom))
1862 2 S59 and ((chang$3 or US-PGPUB; OR OFF 2010/08/31
5 alter$s or switch$4 or USPAT; USOCR; 11:26
enabl$4 or assert$4 or FPRS; EPO;
hold$4 or disabl$4 or JPO;
control$4)near3 (system {DERWENT;
adj (mode or state)))with {IBM_TDB
(((microcontroller or micro
$controller)near3 access
$4)adj3 (non$volatile or
; flash or rom))
1963 1593 ((shar$4 or access$4) US-PGPUB; OR OFF 2010/08/31
: near3 (non$volatile or USPAT; USOCR,; 12:53
memory or storage or FPRS; EPO;
ram or rom or sdram or  {JPO;
dram))with (processor or {DERWENT;
: cpu)with microcontroller  {IBM_TDB
1564 70 S63 and (((upgrad$4 or US-PGPUB; OR OFF 2010/08/31
; updat$4 or writ$4 or load (USPAT; USOCR; 12:53
$4 or stor$4 or sav$3 or  FPRS; EPG;
replac$4)near3 (data or  {JPO;
information or parameter {DERWENT;
$1 or value$1 or program {IBM_TDB
or code or instruction$1
or software or firmware))
with (((microcontroller or
micro$controller)near3
access$4)near33
(memory or storage or
non$volatile or flash or
rom)))
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1365 0 w02006131134 US-PGPUB; OR OFF 2010/08/31
5 USPAT; USOCR; 13:05
FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
1566 6 "2006131134" US-PGPUB; OR OFF 2010/08/31
: USPAT; USCCR; 13:05
FPRS; EPO;
JPO;
DERWENT;
; |BV_TDB
67 5 "2005119184" US-PGPUB; OR OFF 2010/08/31
USPAT; USCCR; 13:09
FPRS; EPC;
JPO;
DERWENT;
: |BV_TDB
868 11 ("5202687" | "5630057" | US-PGPUB,; OR OFF 2010/08/31
; "5969632" | "6009496" | USPAT; USOCR 13:11
"6144327" | "6219729" |
"6236593" | "6324628" |
"6460172" | "6754765" |
: "6839774").PN.
11869 11 ("5202687" | "5630057" | {US-PGPUB; OR OFF 2010/08/31
5 "5969632" | "6009496" | {USPAT; USOCR 13:15
"6144327" | "6219729" |
"6236593" | "6324628" |
"6460172" | "6754765" |
5 "6839774").PN.
HS70 29 ("6009496"). URPN. USPAT OR OFF 2010/08/31
13:15
HS71 2 ("6832285").URPN. USPAT OR OFF 2010/08/31
13:22
1872 29 ("6009496"). URPN. USPAT OR OFF 2010/08/31
13:23
1873 29808 {(((upgrad$4 or updat$4  US-PGPUB; OR OFF 2010/08/31
: or writ$4 or load$4 or stor {USPAT; USOCR; 13:24
$4 or sav$3 or replac$4) FPRS; EPO;
near3 (data or JPO;
information or parameter {DERWENT;
$1 or value$1 or program IBM_TDB
or code or instruction$1
or software or firmware))
with ((microcontroller or
micro$controller or micro
$processor)near3
(memory or storage or
non$volatile or flash or
rom)))
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574 55485 {(((upgrad$4 or updat$4  US-PGPUB,; OR OFF 2010/08/31
: or writ$4 or load$4 or stor {USPAT; USOCR; 13:26
$4 or sav$3 or replac$4)) FPRS; EPG;
with ((microcontroller or  {JPO;
micro$controller or micro iDERWENT;
$processor)near3 IBM_TDB
(memory or storage or
non$volatile or flash or
: romy))
1875 246 S73 and ((shar$4 or US-PGPUB; OR OFF 2010/08/31
: access$4) near3 (non USPAT; USOCR,; 13:26
$volatile or memory or FPRS; EPO;
storage or ram or rom or  JPO;
sdram or dram))with DERWENT;
(processor or cpu)with IBM_TDB
5 microcontroller
1S76 21 S73 and ((shar$4 or US-PGPUB; OR OFF 2010/08/31
: common) near3 (non USPAT; USOCR,; 13:27
$volatile or memory or FPRS; EPO;
storage or ram or rom or {JPO;
sdram or dram))with DERWENT;
(processor or cpu)with IBM_TDB
: microcontroller
S77 28 S74 and ((shar$4 or US-PGPUB; OR OFF 2010/08/31
: common) near3 (non USPAT; USOCR; 13:40
$volatile or memory or FPRS; EPG;
storage or ram or rom or  {JPO;
sdram or dram))with DERWENT;
(processor or cpu)with IBM_TDB
: microcontroller
1578 0 ("7761644").URPN. USPAT OR OFF 2010/08/31
13:45
1879 13 ("4881164" | "5535417" | US-PGPUB; OR OFF 2010/08/31
: "5592677" | "5685005" | {USPAT; USOCR 13:46
"5727219" | "5867726" |
"5903771" | "5933855" |
"5974493" | "6163828" |
"6353863" | "6526462" |
; "6601126").PN.
1S80 26 ("4881164").URPN. USPAT OR OFF 2010/08/31
13:47
1S81 10 ("4177513" | "4402046" | US-PGPUB; OR OFF 2010/08/31
: "4512016" | "4665483" | {USPAT; USOCR 13:50
"4777595" | "4881164" |
"5077655" | "5123101" |
"5214759" | "5218684").
: PN.
11882 9 ("5410655").URPN. USPAT OR OFF 2010/08/31
13:50
11883 1 "6762635".PN. USPAT OR OFF 2010/08/31
: 14:51
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S84 14 ((common or shar$4) US-PGPUB; OR OFF 2010/09/01
f near3 (non$volatile or USPAT; USOCR,; 08:17
flash or rom or sdram or iFPRS; EPO;
eeprom or prom))with JPG;
(processor or cpu)with DERWENT;
: microcontroller IBM_TDB
1885 56 ((common or shar$4) US-PGPUB; OR OFF 2010/09/01
: near3 (non$volatile or USPAT; USOCR; 08:17
flash or rom or sdram or iFPRS; EPO;
eeprom or prom))with JPO;
(processor or cpu)with DERWENT;
(microcontroller or micro {I1BM_TDB
$controller or
MICroprocessor or mMicro
; $processsor)
1386 1 S85 same ((safe or secur (US-PGPUB; OR OFF 2010/09/01
: $3)near2 access) USPAT; USOCR; 08:18
FPRS; EPO;
JPO;
DERWENT;
: IBM_TDB
87 5 S85 and ((safe or secur US-PGPUB; OR OFF 2010/09/01
$3)near2 access) USPAT; USOCR; 08:19
FPRS; EPC;
JPG;
DERWENT;
; IBM_TDB
11588 2 (access$4 or occup$3d or  {US-PGPUB; OR OFF 2010/09/01
master)near4((common  {USPAT; USCCR; 08:34
or shar$4) near3 (non FPRS; EPC;
$volatile or flash or rom  {JPO;
or sdram or eeprom or DERWENT;
prom))with (processor or {IBM_TDB
cpu)with microcontroller
same (safe$3 or (without
adj (interruption or
5 interference)))
1889 1 S85 same ((safe$3 or US-PGPUB; OR OFF 2010/09/01
(without adj (interruption (USPAT; USOCR; 08:36
or interference))) near4 FPRS; EPO;
(occup$4 or access)) JPO;
DERWENT;
é IBM_TDB
1S90 2 S85 and ((safe$3 or US-PGPUB; OR OFF 2010/09/01
: (without adj (interruption {USPAT; USOCR,; 08:36
or interference))) near4  iFPRS; EPO;
(occup$4 or access)) JPO;
DERWENT;
IBM_TDB
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11891 8 85 and ((safe$3 or US-PGPUB; OR OFF 2010/09/01
: (without adj (interruption {USPAT; USOCR; 08:36

or interference))) ) FPRS; EPO;

JPO;
DERWENT;

: IBM_TDB
1892 798 (updat$4 or upgrad$$4 or {US-PGPUB; OR OFF 2010/09/01
: reprogram$4)near6 ((rom :USPAT; USOCR; 08:50

or eeprom or flash or non {FPRS; EPC;

$volatile or memory)adjs {JPO;

(microcontroller or micro {DERWENT;

$controller or |BV_TDB

MIiCroprocessor or micro
: $processor))
1893 1244 (updat$4 or upgrad$$4 or US-PGPUB,; OR OFF 2010/09/01
: reprogram$4)near6 ((rom {USPAT; USOCR,; 08:51

or eeprom or flash or non {FPRS; EPO;

$volatile or memory)near4 {JPO;

(microcontroller or micro {DERWENT;

$controller or IBM_TDB

MICroprocessor or micro
: $processor))
11994 3 S92 and ((common or US-PGPUB; OR OFF 2010/09/01
shar$4) near3 (non USPAT; USOCR,; 08:51

$volatile or flash or rom FPRS; EPO;

or sdram or eeprom or JPO;

prom))with (processor or {DERWENT;

cpu)with (microcontroller {IBM_TDB

or micro$controller or

MICroprocessor or micro
: $processsor)
11895 6 893 and ((common or US-PGPUB; OR OFF 2010/09/01
? shar$4) near3 (non USPAT; USOCR; 08:51

$volatile or flash or rom FPRS; EPO;

or sdram or eeprom or JPO;

prom))with (processor or {DERWENT;

cpu)with (microcontroller {IBM_TDB

or micro$controller or

MIiCroprocessor or micro
: $processsor)
11596 0 S92 and (access$4 or US-PGPUB; OR OFF 2010/09/01
: occup$3 or master)near4 {USPAT; USOCR,; 09:02

((common or shar$4) FPRS; EPO;

near3 (non$volatile or JPO;

flash or rom or sdram or {DERWENT;

eeprom or prom))with IBM_TDB

(processor or cpu)with

microcontroller same (safe

$3 or (without adj

(contention$1 or

interruption or

interference)))
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1897 0 $93 and (access$4 or US-PGPUB; OR OFF 2010/09/01
: occup$3 or master)near4d USPAT; USOCR; 09:02
((common or shar$4) FPRS; EPO;
near3 (non$volatile or JPO;
flash or rom or sdram or {DERWENT;
eeprom or prom))with |IBM_TDB
(processor or cpu)with
microcontroller same (safe
$3 or (without adj
(contention$1 or
interruption or
: interference)))
1898 8 $93 and ((processor or US-PGPUB; OR OFF 2010/09/01
? cpu)with microcontroller  {USPAT; USCCR; 09:02
same (safe$3 or (without FPRS; EPO;
adj (contention$1 or JPO;
interruption or DERWENT;
; interference)))) IBM_TDB
S99 7 S92 and ((processor or US-PGPUB; OR OFF 2010/09/01
: cpu)with microcontroller  {USPAT; USOCR,; 09:03
same (safe$3 or (without FPRS; EPG;
adj (contention$1 or JPO;
interruption or DERWENT;
: interference)))) IBM_TDB
iS100 11 ("6115814").URPN. USPAT OR OFF 2010/09/01
09:10
§S101 i ("6925522").URPN. USPAT OR OFF 2010/09/01
09:13
8102 {11 ("20050163468" | US-PGPUB; OR OFF 2010/09/01
? "20060013198" | USPAT; USOCR 09:14
"5999476" | "6523755" |
"6647439" | "6785892" |
"6832269" | "6891543" |
"6898678" | "6925522" |
5 "7017038").PN.
18103 8 ("5381540" | "5446864" | US-PGPUB; OR OFF 2010/09/01
: "5454114" | "5455937" | {USPAT; USOCR 09:22
"5504903" | "5825854" |
"5890003" | "5914543").
PN.
EAST Search History (I nterference)
‘Ref# Hits {Search Query \DBs \Default \Plurals {Time Stamp
\Operator ‘

file:///Cl/Documents%20and%20Settings/npatel3/My%?20...01/EAST SearchHistory.11958601_AccessibleVersion.htm (20 of 21)12/15/2010 9:47:15 AM

Page 146 of 179




EAST Search History

57

(system or apparatus or
comput$4) same
((microcontroller or uc or
micro$controller or up or
micro$processor)neart
((built$3 or coupl$4 or
connect$4 or communicat
$4 or joined or attach$3)
adj4 (non$volatile or flash
or dram or sdram or rom)))
same (CPU or processor or
(process$4 adj (logic or unit
or circuit)))and (((saf$3 or
secur$4)adj2 access or read
$3 or writ$4))with (non
$volatile or flash or dram or
sdram or rom)and (((load$4
or stor$4 or sav$4 or writ$4)
near3 (program or code or
instruction$1 or command
or data or information))with
((microcontroller or uc)adj2
(memory or storage or
memory))).clm.

US-PGPUB;
USPAT;
UPAD

OR

OFF

2010/12/15 08:16

38

(system or apparatus or
comput$4) same
({microcontroller or uc or
micro$controller or up or
micro$processor)nears
((built$3 or coupl$4 or
connect$4 or communicat
$4 or joined or attach$3)
adj4 (non$volatile or flash
or dram or sdram or rom)))
same (CPU or processor or
(process$4 adj (logic or unit
or circuit)))and (((saf$3 or
secur$4)adj2 access or read
$3 or writ$4))with (non
$volatile or flash or dram or
sdram or rom)and (((load$4
or stor$4 or sav$4 or writ$4)
near3 (program or code or
instruction$1 or command
or data or information))with
((microcontroller or uc)adj2
(memory or storage or
memory)))

US-PGPUB;
USPAT;
UPAD

OR

OFF

2010/12/15 08:17
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We present a quantitative approach to describe the spectral artifacts that are introduced into the NMR spectrum by imperfections of the receiver electronics
of the NMR spectrometer ("mirror image” or "ghost", "transmitter spike”). In contrast to the ...
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In this paper, we introduce the notion of Abelian integrals in differential equations for an arbitrary vector bundle on P! with a meromorphic connection. In
this general context, we give an upper bound for the maximum multiplicity of Abelian ...
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Effective customer satisfaction investigation is a very important precondition for e-commerce. I is the problem which needs to be solved for e-commerce
customer satisfaction through use of advanced methods to evaluate the customer satisfaction. This ...
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Strategies for increasing predictive acouracy through selective pruning have been widely adopted by researchers in decision tree induction. It is easy to get
the impression from research reports that there are statistical reasons for believing that these ...
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Radio Frequency Identification (RFID) based item-level tracking holds the promise of revolutionizing supply-chain, retail store, and asset management
applications. However, the high volume of data generated by item-level tracking poses challenges to ...
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We consider distributed uplink open-loop power control for orthogonal frequency division multiple access (OFDMA) cellular systems. To touch simultaneously
on two main performance metrics in cellular systems, average throughput and cell-edge throughput, ...
12" e Conmioution to Innovation and Regiong Growth of High Techrology Based Firms in fhe United Kingdom
Aay Cakey, Aan Pearsen
January HICSS '96: Proceedings of the 29th Hawaii International Conference on System Sciences (HICSS) Volume 2: Decision Support and Knowledge-
1996 Based Systems
Publisher: IEEE Computer Society
Full text available: @ Fublisher
site
Bibliometrics: Downloads (6 Weeks): n/a, Downloads (12 Months): n/a, Downloads (Overall): n/a, Citation Count: 0
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An algorithm for evaluating the square root of integers and real numbers is developed. The procedure consists of two parts: one to obtain a close estimate of
the square root and the other to modify the initial value, iteratively, until a precise root ...
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Anvil Next Generation is a toolset enabling the usage of multiple formats, as templates. It is mainly based on the Personalized Print Markup Language
Template (PPML-T) workflow. The possibility of supporting several template formats within the same workflow ...
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One of the most promising applications of active RFID tags is electronic seal, which is an electronic device to guarantee the authenticity and integrity of
freight containers and also provides physical protection like a lock. There are already many commercial ...
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Passenger corridors carry high-density passenger volumes and they are intensive superposition sections of passenger OD demands in the transit network. In
order to balance supply and demand distribution between different bus routes on the same passenger ...

Keywords: Passenger corridor, Bus headway, Coordination dispatching, Optimization, Genetic algorithm
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Computational steering allows researchers to monitor and manage long running, resource intensive applications at runtime. Limited research has addressed
high performance computational steering. High performance in computational steering is necessary ...
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The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

File Listing:
Document . . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
157325
1 Issue Fee Payment (PTO-85B) 5150-16601_issue_fee.pdf no 1
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
11/958.601 04/19/2011 7930576 5707-16601 1387
35690 7590 03/30/2011
MEYERTONS, HOOD, KIVLIN, KOWERT & GOETZEL, P.C.
P.0. BOX 398

AUSTIN, TX 78767-0398

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 684 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site hitp://pair.uspto.gov for additional applicants):

Ian F. Harris, Kings Park, NY;
Drew J. Dutton, Austin, TX;

IR103 (Rev. 10/09)
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO.: 7,930,576 C1
DATED: September 4, 2012

INVENTORC(S): lan F. Harris and Drew J. Dutton

It is certified that an error or errors appear in the above-identified patent and that said EX PARTE REEXAMINATION
CERTIFICATE is hereby corrected as shown below:

In the Claims:

Column 12
Lines 24-25, in claim 181, delete “host memory and” and insert -- host memory bus
and --, therefor.

MAILING ADDRESS OF SENDER: PATENT NO. 7.930.576 C1
Jeffrey C. Hood, Esq.,

Meyertons, Hood, Kivlin, Kowert & Goetzel PC

P.O. Box 398

Austin, Texas 78767-0398

Certificate of Correction (PTO Form 1050)
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Reexamination Control No. 90/011,754
Inventor: Ian F. Harris, et al.
U.S. Pat. No.: 7,930,576

EX PARTE REEXAMINATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Reexamination §
Control. No.: 90/011,754 $ Atty. Dkt.No.:  5707-26200
Inventor: lan F. Harris, et al. g Examiner: Peikari, Behzad
Request Filing Date:  June 21, 2011 g Group/Art Unit: 3992
U.S. Patent No.: 7,930,576 § Conf. No.: 4071
Title: SHARING NON-SHARABLE g

DEVICES BETWEEN AN §

EMBEDDED CONTROLLER §

AND A PROCESSOR IN A §

COMPUTER SYSTEM §

TRANSMITTAL LETTER

Transmitted herewith for filing in the captioned case is the following:

D Form PTO-1050. Errors which occur at important points in
the captioned patent or which may otherwise affect the
understanding or interpretation of the patent are thereon
corrected.

All of the errors shown in PTO-1050 are due to Patent Office oversights. A Certificate of
Correction is requested under 35 U.S.C. § 254. Applicants believe that no fees are required,

however, should any fees be required, please deduct them from Meyertons, Hood, Kivlin,
Kowert & Goetzel PC Deposit Account No. 501505/5707-26200/JCH.

Respectfully submitted,

/Jeffrey C. Hood/
Jeffrey C. Hood, Reg. #35198

Meyertons, Hood, Kivlin, Kowert & Goetzel PC
P.O. Box 398

Austin, Texas 78767-0398

(512) 853-8800

DATE: 2012-09-26 JCH/kmm
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SPE RESPONSE FOR CERTIFICATE OF CORRECTION

Paper No.:20130816
DATE : August 16, 2013
TO SPE OF : ART UNIT 2116

SUBJECT : Request for Certificate of Correction on Patent No.: 7930576
A response is requested with respect to the accompanying request for a certificate of correction.

Please complete this form and return with file, within 7 days to:
Certificates of Correction Branch - ST (South Tower) 9A22
Palm location 7590 - Tel. No. (703) 305-8309

With respect to the change(s) requested, correcting Office and/or Applicant’s errors, should the patent
read as shown in the certificate of correction? No new matter should be introduced, nor should the scope or
meaning of the claims be changed.

Thank You For Your Assistance Certificates of Correction Branch

The request for issuing the above-identified correction(s) is hereby:

Note your decision on the appropriated box.

X Approved All changes apply.
[ ] Approved in Part Specify below which changes do not apply.
[ ] Denied State the reasons for denial below.
Comments:
OK to enter
/KIM HUYNH/

Supervisory Patent Examiner.Art Unit 2116

PTOL-306 (Rev. 7/03) U.S. DEPARTMENT OF COMMERCE Patent and Trademark Office
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