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(57) Abstract: A method and an electronic circuit. The electronic circuit includes a processor having a functional mode and a low
power mode, said processor comprising state flip- flops and additional flip-flops; said state flip flips are arranged to store state in-
formation about a state of the processor when the processor is in the functional mode; said state flip-tlops comprise non-reset flip-
flops that are arranged to store at least one non-reset value when the processor exits the functional mode; a power management
circuit for providing power to the processor when the processor is in the functional mode, and for preventing power from the pro-
cessor when the processor is in the low power mode; a non-reset value identification module, coupled to the state flip-tlops, said
non-reset value identification module is arranged to identify the non-reset flip-flops and to generate non- reset information that
identifies the non-reset flip-flops; and a recovery circuit, coupled to a memory module and to the state flip-flops, said recovery cir-
cuit is arranged to retrieve the non-reset information from the memory module when the processor exits the low power mode, and
to provide the non-reset value only to the non-reset flip-flops that are identified by the non-reset information; and wherein said
memory module is arranged to store the non-reset information when the processor is in the low power mode.
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Title: ELECTRONIC CIRCUIT AND METHOD FOR STATE RETENTION POWER
GATING

Description

Field of the invention

[001] This invention relates to a method and an electronic circuit for state retention
power gating.

Background of the invention

[002] State retention power gating (SRPG) is an effective strategy that is widely used
to help reducing power consumption of an integrated circuit while maintaining the same
levels of performance and functionality.

[003] A processor may operate in a functional mode or in a low power mode. In the
functional mode, the processor performs its primary function, such as processing or
storing bits. When in the low power mode the processor is shut down but state
information that is indicative of a state of the processor at the end of the functional mode
preceding the entry into the low power mode should be stored.

Summary of the invention

[004] The present invention provides a method and an electronic circuit as described in
the accompanying claims.

[005] Specific embodiments of the invention are set forth in the dependent claims.
[006] These and other aspects of the invention will be apparent from and elucidated
with reference to the embodiments described hereinafter.

Brief description of the drawings

[007] Further details, aspects and embodiments of the invention will be described, by
way of example only, with reference to the drawings. In the drawings, like reference
numbers are used to identify like or functionally similar elements. Elements in the FIG.s
are illustrated for simplicity and clarity and have not necessarily been drawn to scale.

[008] FIG. 1 schematically shows an example of an embodiment of an electronic

circuit;
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[009] FIG. 2 schematically shows an example of an embodiment of an electronic
circuit;

[0010] FIG. 3 schematically shows an example of an embodiment of a non-reset value
identification module and of a recovery circuit of the electronic circuit of FIG. 1 and of
FIG. 2; and

[0011] FIG. 4 schematically shows a flow chart of an example of a method for state

retention power gating.

Detailed description of the preferred embodiments

[0012] Because the illustrated embodiments of the present invention may for the most
part, be implemented using electronic components and circuits known to those skilled in
the art, details will not be explained in any greater extent than that considered necessary
for the understanding and appreciation of the underlying concepts of the present
invention and in order not to obfuscate or distract from the teachings of the present
invention.

[0013] FIG. 1 schematically shows an example of an embodiment of an electronic circuit
10.

[0014] Electronic circuit 10 includes a processor 12, a power management circuit 40, a
non-reset value identification module 50, a recovery circuit 70 and a memory module 60.
The processor 12 is coupled to the power management circuit 40, the non-reset value
identification module 50, to the recovery circuit 70 and the memory module 60.

[0015] The processor 12 has a functional mode and a low power mode. The processor
12 includes state flip-flops 20 and additional flip-flops 30. The state flip flips 20 are
arranged to store state information about a state of the processor 12 when the processor
12 is in the functional mode. The state flip-flops 20 include non-reset flip-flops that are
arranged to store at least one non-reset value when the processor 12 exits the functional
mode. As shown in FIG. 1, the state flip-flops 20 are arranged in scan chains 11 such as
scan chain 11(1) and 11(K). The additional flip-flops 30 are arranged in additional scan
chains 21. A state scan chain 11 includes a sequence of state flip-flops 20. A state scan
chain 11 can include a combination of both additional flip-flops 30 and state flip-flops 20.
An additional scan chain 21 includes only additional flip-flops 30.

[0016] The power management circuit 40 is for providing power to the processor 12
when the processor 12 is in the functional mode, and for preventing power from the
processor 12 when the processor 12 is in the low power mode.
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[0017] The non-reset value identification module 50 is connected to the state flip-flops
20 and is arranged to identify the non-reset flip-flops and to generate non-reset
information that identifies the non-reset flip-flops.

[0018] The recovery circuit 70 is connected to the memory module 60 and to the state
flip-flops 20. The recovery circuit 70 is arranged to retrieve the non-reset information
from the memory module 60 when the processor 12 exits the low power mode, and to
provide the non-reset value only to the non-reset flip-flops that are identified by the non-
reset information.

[0019] The memory module 60 is arranged to store the non-reset information when the
processor 12 is in the low power mode.

[0020] FIG. 2 schematically shows an example of an embodiment of an electronic circuit
10.

[0021] The electronic circuit 10 of FIG. 2 further includes an interrupt control module 80,
a memory control module 65 and a peripheral 85. The non-reset value identification
module 50 and the recovery circuit 70 are illustrated as being included in a control
module 77.

[0022] The memory module 60 can be a cache memory module.

[0023] The processor 12 may change its operational mode from the functional mode to
the low power mode (a) under the control of software that is executed by the processor
12, (b) under the control of the power management circuit 40 or (c¢) under the control of
another component of the electronic circuit 10.

[0024] When in the functional mode the processor 12 processes information. The
processor 12 may change its operational mode from the low power mode to the
functional mode or vice verse in any manner suitable for the specific implementation,
e.g. (a) under the control of the interrupt control module 80, (b) under the control of the
power management circuit 40 or (c) under the control of another component of the
electronic circuit 10. As explained below in more detail, the control module 77
determines the state of the processor 12 by examining the values of the state flip-flops
20 only. For example, the shown electronic circuit 19 includes an interrupt controlling
module 80 which in connection to a peripheral 85 and the processor 12 may trigger a
change in the operational mode of the processor 12. The interrupt controlling module 80
can receive an interrupt request from the peripheral 85 and interrupt the processor 12 to
let the processor 12 handle the request.



WO 2012/017269 PCT/IB2010/053554

4

[0025] The interrupt control module 80 may receive a request (from a component such
as the peripheral 85) to power up the processor 12 and in return either cause the
processor 12 to exit the low power mode or signal the power management circuit 40 to
cause the processor 12 to exit the low power mode.

[0026] In the example, the power management circuit 40 enables power provision to the
processor 12 when the processor 12 is in the functional mode and prevents processor
12 from receiving power when the processor 12 is in the low power mode — by
disconnecting from processor 12, or by shutting down a supply source.

[0027] The power management circuit 40 can receive a low power mode trigger from the
processor 12 (or from another circuit of electronic circuit 10, e.g. from the interrupt
controlling module 80) and in response send a low power mode indication 42 to the non-
reset value identification module 50, and disable the power supply to the processor 12
when the state of the processor 12 has been changed.

[0028] Before the processor 12 enters the low power mode the state of the processor 12
is stored. The state of the processor may be represented by non-reset information that
will be discussed in further details herein below. The non-reset information can be stored
at the memory module 60 while the processor 12 is in the low power mode.

[0029] When the processor 12 exits the low power mode the non-reset information is
retrieved from the memory module 60. The non-reset information is used to reconstruct
the state of the processor 12.

[0030] When the processor 12 exits the low power mode the state of the processor 12
may be reconstructed. When in the functional mode the state of the processor 12 is
stored in the state flip-flops 20 of the processor 12. The state flip-flops 20 store state
information that is essential for recovering the processor 12 from the low power mode.
The processor 12 also includes additional flip-flops 30. The additional flip-flops 30 may
store data or information that is not essential for recovering the processor 12 from the
low power mode. The flip-flops may have been classified as state flip-flops 20 and
additional flip-flops 30 during, for example, the design of the electronic circuit 10. The
number of the state flip-flops 20 can be less than a half and even less than one fifth of a
number of the additional flip-flops 30. The classification of state flip-flops to non-reset flip
flops is performed whenever the processor 12 exits the functional mode.

[0031] The state of the processor 12 may be represented by non-reset information that
identifies non-reset flip-flops that are state flip-flops that store a non-reset value at the
point of time when the processor 12 exits the functional mode. The state of reset flip-
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flops (which store a reset value at the point in time when the processor 12 exits the
functional mode) does not need to be stored.

[0032] The processor state may be restored by allowing state flip-flops that stored reset
values to converge to their reset state and causing state flip-flops that stored non-reset
values to stores these non-reset values. When the processor 12 exits the low power
mode the additional flip-flops 30 are allowed to converge to their reset state.

[0033] The non-reset information usually only identifies a fraction of the flip-flops of the
processor 12. In many cases this fraction is less then 50%, 33%, 20%, 13.3%, 10% or
even less than 5% of the flip-flops of the processor 12.

[0034] The memory space to be allocated for storing the non-reset information is
therefore much smaller than the memory space that would have to be allocated to store
the entire content of all of the flip-flops of the processor 12. Thus, smaller and less
power consuming memory modules 60 can be used to store the state of the processor
12.

[0035] To determine the state of the processor 12, and hence to store the state, the
control module 77 only has to evaluate the values stored only in the state flip-flops 20
and can ignore values stored in the additional flip-flops 30. This can be implemented by
connecting the control module 77 only to the state scan chains 11, as shown in FIG. 2.
The state scan chains 11 are scan chains that include at least one state flip-flop 20. The
additional scan chains 21 of the processor 12 are not connected to the control module
77.

[0036] A state scan chain 11 that includes one or more additional flip-flops 30 may be
read by the control module 77 but the non-reset value identification module 50 can
ignore values stored in these one or more additional flip-flops 30 of that state scan chain
11.

[0037] In the example, the power management circuit 40 can receive, from the interrupt
control module 80, a request to activate the processor 12. In response to the request,
the power management circuit 40 can resume the supply of power to the processor 12
and send a recovery indication 44 to the recovery circuit 70.

[0038] The non-reset value identification module 50 and the recovery circuit 70 may be
implemented in any manner suitable for the specific implementation. In the shown
example, the non-reset value identification module 50 is connected to the state flip-flops
20 and is arranged to (a) identify, in response to the low power indication 42, non-reset
flip-flops, and (b) generate non-reset information that identifies the non-reset flip-flops.
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[0039] As shown in FIG. 2, the non-reset identification module 50 is connected to
multiple state scan chains 11. Even if a state scan chain includes a single non-reset flip-
flop that single non-reset flip-flop is identified by the non-reset information. A state scan
chain that includes one or more non-reset flip-flops is referred to as a non-reset scan
chain. In the example in FIG. 2 the non-reset value identification module 50 and the
state scan chain 11 are illustrated as being separated from each other. However, the
non-reset value identification module 50 can be integrated in the state scan chain 11.
[0040] The non-reset information may identify the non-reset flip-flops in any manner
suitable for the specific implementation. For example — the non-reset information may
include a non-reset scan chain identification module for each non-reset scan chain and
may also include additional non-reset information that identifies the locations of the non-
reset flip-flops within these non-reset scan chains. Yet for another example - the
additional non-reset information may include the entire content of each non-reset scan
chain. The non-reset information may explicitly or implicitly represent the non-reset
values stored in the non-reset flip-flops. Merely indentifying the non-reset flip-flops may
suffice as the electrical device 10 also stores the reset values of the state flip-flops 20.
[0041] The non-reset value identification module 50 and the recovery circuit 70 can be
connected to the memory module 60, either directly or indirectly. FIG. 2 illustrates the
non-reset value identification module 50 and the recovery circuit 70 as being connected
to the memory module 60 via a memory control module 65. The memory control module
65 controls the transfer of the non-reset information to the memory module 60 and
controls the transfer of the non-reset information from the memory module 60.

[0042] The recovery circuit 70 is also connected to the state flip-flops 20. The recovery
circuit 70 is arranged to: (i) retrieve the non-reset information from the memory module
60, in response to the recovery indication 44, (ii) reconstruct the state information of the
processor 12 based on the non-reset information, and (iii) provide a non-reset value only
to each non-reset flip-flop identified by the non-reset information.

[0043] If the state information includes non-reset values the recovery circuit 70 supplies
these non-reset values to the non-reset flip-flops via state scan chains 11.

[0044] The recovery circuit 70 is not connected to the additional scan chains 21 and
does not control or cause the additional flip-flops 30 to converge to non-reset states. In
the shown example, the recovery circuit 70 does not control the state of the additional
flip-flops 30 at all. Thus, non-reset values are not provide to the additional flip-flops 30 of
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the additional scan chains 21 and these additional flip-flops 30 are allowed to converge
to their reset state by default.

[0045] A smaller memory space may be allocated for storing the non-reset information if
the non-reset information identifies fewer non-reset scan chains. Although the number of
the non-reset scan chains is not fixed, the probability of having less non-reset scan
chains can be increased if during the design process of the electrical circuit the state flip-
flops are grouped to state chain scans based on a probability of the state flip-flops to be
in a non-reset state. The probability of a state flip-flop 20 to be in a non-reset state can
be evaluated by estimating the values stored in the state flip-flop 20 just before the
processor 12 enters a low power mode - when the processor 12 executes software. A
state flip-flop 20 that will store in most cases a non-reset value can be regarded as
having a high probability of being a non-reset flip-flop.

[0046] FIG. 3 schematically shows an example of an embodiment of a non-reset value
identification module 50 and of a recovery circuit 70.

[0047] The non-reset value identification module 50 can include K non-reset value
detection circuits 52(1) - 52(K). In the example, each non-reset value detection circuit is
connected to a single state scan chain of the K state scan chains 11(1) - 11(K) and when
it appreciates that the content of a single state scan chain to non-reset values of the
state flip-flops that belong to the single scan chain and provides comparison results that
identify non-reset flip-flops. Each non-reset value detection circuit may include a shift
register for receiving the content of the state scan chain, and multiple comparators that
compare the reset value of each of the state flip-flops of that state scan chain to the
currently stored values.

[0048] As shown in FIG. 3, the K'th non-reset value detection circuit 52(K) includes a
shift register 53(K) that receives as input the content of the K'th state scan chain 11(K).
The shift register 53(K) is connected to the XOR gates 54(K). The XOR gates 54(K) are
also connected to the K'th reset value memory unit 55(K). The K'th reset value memory
unit 55(K) stores the reset values of the state flip-flop of the K'th state scan chain 11(K).
The XOR gates 54(K) perform a XOR operation between the content of the K'th state
scan chain (11(K)) and the reset values of these state flip-flops to provide comparison
results.

[0049] The K non-reset value detection circuits 52(1) - 52(K) are connected to a non-
reset information processor 57. The non-reset information processor 57 generates non-

reset information based on the comparison results. For example, the comparison results
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may form the non-reset information. Comparison results that relate to a state scan chain
can include a sequence of non-reset information bits, each bit indicates whether a
certain state flip-flop of the state scan chain stores a reset value or a non-reset value.
This sequence of non-reset information bits can form the non-reset information. Yet for
another example, the non-reset information may include only comparison results of non-
reset scan chains. Thus, only if one or more state flip-flop of a certain state scan chain
stores a non-reset value then the non-reset information will reflect the context of that
certain state scan chain. Yet for a further example, the comparison results may be
encrypted, decoded or otherwise processed to provide the non-reset information.

[0050] As shown in FIG. 3, the recovery circuit 70 includes a state information re-
construction circuit 79 that receives the non-reset information from the memory control
module 65 and reconstructs the state information that was stored in the state flip-flops or
at least restores the information that was stored in the non-reset scan chains.

[0051] The state information re-construction circuit 79 may reverse the operation of the
non-reset information processor 57. The state information re-construction circuit 79 is
connected to K non-reset shift registers 72(1) - 72(K), each connected to a state scan
chain. The content of each non-reset scan chain is fed, from the corresponding non-
reset shift register to that non-reset chain scan.

[0052] Referring to the example of FIG. 2, the power management circuit 40 can send to
the non-reset value identification module 50 and to the recovery circuit 70, at least one
control signal (such as low power mode indication 42 and recovery indication 44)
indicating whether the processor 12 should exit a functional mode or exit a state
retention mode.

[0053] When the at least one control signal indicates that the processor 12 should exit
the functional mode, the following may occur: (i) the non-reset value identification
module 50 can identify, in response to a receiving of the at least one control signal, non-
reset flip-flops; (ii) the non-reset value identification module 50 generates non-reset
information that identifies the non-reset flip-flops; (iii) the memory module 60 stores the
non-reset information; and (iv) the power management circuit 40 stops a supply of power
to the processor 12.

[0054] When the at least one control signal indicates that the processor 12 should exit
the low power mode, the following may occur: (i) the power management circuit 40
provides power to the processor 12; (ii) the recovery circuit 70 retrieves, in response to a

receiving of the control signal, the non-reset information from the memory module 60;
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(iii) the recovery circuit 70 provides the non-reset value only to non-reset flip-flops that
are identified by the non-reset information; (iv) the recovery circuit 70 allows flip-flops
that differ from the non-reset flip-flops to converge to a reset state; and (iv) the processor
12 operates in the functional mode.

[0055] FIG. 4 schematically shows a flow chart of an example of a method 300 for state
retention power gating.

[0056] Method 300 can be executed by the electrical circuit 10 of FIG. 1 or of FIG. 2.
[0057] Method 300 starts by determining (box 305) the operational mode of the
processor — and especially determining whether to maintain the processor in its current
operational mode or to change it.

[0058] If determining to change the operational mode of the processor then the
determining (box 305) is followed by (box 310) of determining whether to (i) enter a low
power mode and execute an "exit functional mode" sequence 333 (boxes 320 — 360), or
(ii) enter a functional mode and execute "exit low power mode" sequence 444 (boxes
370-410).

[0059] The determining (boxes 305 and 310) may be repeated while processor 12
operates in its current operational mode.

[0060] The "exit functional mode" sequence 333 starts by (box 320) sending to a non-
reset value identification module a low power mode indication that indicates that the
processor should exit the functional mode. In response to the identification (box 330),
non-reset flip-flops are identified, by the non-reset value identification module, and (box
340), non-reset information is generated that identifies the non-reset flip-flops.

[0061] The state flip-flops can be coupled to the non-reset value identification module
via multiple scan chains and the generation of the non-reset information (box 340) may
include generating, by the non-reset value identification module, non-reset information
about values stored in each scan chain that includes at least one non-reset flip-flop.
Additionally or alternatively, the generation of the non-reset information may include
generating, by the non-reset value identification module, non-reset information about
locations of the at least one non-reset flip-flop.

[0062] The generation of the non-reset information is followed by (box 350) the non-
reset information is stored in a memory module. When the non-reset information is
stored (box 360) the supply of power to the processor is stopped. The processor 12 is

then in the low power mode.
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[0063] The "exit low power mode" sequence 444 starts by (box 370), sending a recovery
indication to a recovery circuit. The recovery indication indicates that the processor
should exit the low power mode.

[0064] In response to the recovery indication (box 375), a supply of power to the
processor is resumed.

[0065] Once the power supply is resumed, (i) the non-reset information is retrieved from
the memory module (box 380) by the recovery circuit, and (i) flip-flops that differ from
the non-reset flip-flops are allowed (box 410), to converge to a reset state. This
conversion (box 410) may include preventing non-reset values to be fed to the additional
flip-flops.

[0066] The retrieval of the non-reset information is followed by (box 390) a
reconstruction of state information from the non-reset information. The state information
may include non-reset values to be provided to non-reset flip-flops. In response to the
non-reset information, only non-reset flip-flops that are identified by the non-reset
information are provided (box 400), with non-reset values. Each non-reset flip-flop
receives its own non-reset value. Different non-reset flip-flops may have the same non-
reset value but may differ from each other by their non-reset value.

[0067] Once the "exit low power mode" sequence 444 is completed, the processor (box
420), is allows to operate in the functional mode.

[0068] In the foregoing specification, the invention has been described with reference to
specific examples of embodiments of the invention. It will, however, be evident that
various modifications and changes may be made therein without departing from the
broader spirit and scope of the invention as set forth in the appended claims. For
example, the power management circuit may belong to the same integrated circuit as
the processor or may belong to another integrated circuit.

[0069] Furthermore, each signal described herein may be designed as positive or
negative logic. In the case of a negative logic signal, the signal is active low where the
logically true state corresponds to a logic level zero. In the case of a positive logic signal,
the signal is active high where the logically true state corresponds to a logic level one.
Note that any of the signals described herein may be designed as either negative or
positive logic signals. Therefore, in alternate embodiments, those signals described as
positive logic signals may be implemented as negative logic signals, and those signals
described as negative logic signals may be implemented as positive logic signals.
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[0070] Furthermore, the terms "assert" or “set’” and "negate” (or "deassert" or “clear”)
are used herein when referring to the rendering of a signal, status bit, or similar
apparatus into its logically true or logically false state, respectively. If the logically true
state is a logic level one, the logically false state is a logic level zero. And if the logically
true state is a logic level zero, the logically false state is a logic level one.

[0071] In the claims, the word ‘comprising’ does not exclude the presence of other
elements or steps then those listed in a claim. Furthermore, the terms “a” or “an,” as
used herein, are defined as one or more than one. Also, the use of introductory phrases
such as “at least one” and “one or more” in the claims should not be construed to imply
that the introduction of another claim element by the indefinite articles "a" or "an" limits
any particular claim containing such introduced claim element to inventions containing
only one such element, even when the same claim includes the introductory phrases
"one or more" or "at least one" and indefinite articles such as "a" or "an." The same
holds true for the use of definite articles. Unless stated otherwise, terms such as “first”
and “second” are used to arbitrarily distinguish between the elements such terms
describe. Thus, these terms are not necessarily intended to indicate temporal or other
prioritization of such elements. The mere fact that certain measures are recited in
mutually different claims does not indicate that a combination of these measures cannot

be used to advantage.
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WE CLAIM

1. An electronic circuit, comprising:

a processor having a functional mode and a low power mode, said processor
comprising state flip-flops and additional flip-flops; said state flip flips are arranged to
store state information about a state of the processor when the processor is in the
functional mode; said state flip-flops comprise non-reset flip-flops that are arranged to
store at least one non-reset value when the processor exits the functional mode;

a power management circuit for providing power to the processor when the
processor is in the functional mode, and for preventing power from the processor when
the processor is in the low power mode;

a non-reset value identification module, coupled to the state flip-flops, said non-
reset value identification module is arranged to identify the non-reset flip-flops and to
generate non-reset information that identifies the non-reset flip-flops; and

a recovery circuit, coupled to a memory module and to the state flip-flops, said
recovery circuit is arranged to retrieve the non-reset information from the memory
module when the processor exits the low power mode, and to provide the non-reset
value only to the non-reset flip-flops that are identified by the non-reset information; and

wherein said memory module is arranged to store the non-reset information
when the processor is in the low power mode .

2. The electronic circuit according to claim 1, wherein the state flip-flops are
arranged in scan chains that are coupled to the non-reset value identification module;
and wherein the non-reset value identification module is arranged to generate non-reset
information about values stored in each scan chain that comprises at least one non-reset
flip-flop.

3. The electronic circuit according to claim 1, wherein the non-reset value
identification module is arranged to generate non-reset information about locations of the

non-reset flip-flops.
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4, The electronic circuit according to claim 1, wherein the state flip-flops are
arranged in scan chains that are coupled to the non-reset value identification module;
wherein the processor further comprises additional scan chains; wherein a number of
the multiple scan chains is a fraction of the additional chain scans.
5. The electronic circuit according to claim 1, wherein a number of the state flip-
flops is less than a half of a number of the additional flip-flops.
6. The electronic circuit according to claim 1, wherein a number of the state flip-
flops is less than one fifth of a number of the additional flip-flops.
7. The electronic circuit according to claim 1, wherein the state flip-flops are
arranged in scan chains that are coupled to the non-reset value identification module;
and wherein the state flip-flops are grouped to chain scans based on a probability of the
state flip-flops to be in a non-reset state.
8. A method for storing a state of a processor, the method comprising:

sending to a non-reset value identification module and to a recovery circuit, at
least one control signal indicating whether a processor should exit a functional mode or
exit a state retention mode; wherein said processor comprises state flip-flops and
additional flip-flops;

when said at least one control signal indicates that the processor should exit the
functional mode:

identifying, in response to a receiving of the at least one control signal by the
non-reset value identification module, non-reset flip-flops; wherein each non-reset flip-
flop is a state flip-flop that stores a non-reset value when the processor exits the
functional mode;

generating non-reset information that identifies the non-reset flip-flops;

storing the non-reset information in a memory module; and

stopping a supply of power to the processor;

when said at least one control signal indicates that the processor should exit the
low power mode:

providing power to the processor;

retrieving, in response to a receiving of the control signal by the recovery circuit,
the non-reset information from the memory module;

providing the non-reset value only to non-reset flip-flops that are identified by the

non-reset information;
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allowing flip-flops that differ from the non-reset flip-flops to converge to a reset
state; and

operating the processor in the functional mode.
9. The method according to claim 8, wherein the state flip-flops are arranged in
scan chains that are coupled to the non-reset value identification module; wherein the
method comprises generating, by the non-reset value identification module, non-reset
information about values stored in each scan chain that comprises at least one non-reset
flip-flop.
10. The method according to claim 8, wherein the state flip-flops are arranged in
scan chains that are coupled to the non-reset value identification module; wherein the
method comprises generating, by the non-reset value identification module, non-reset
information about locations of the non-reset flip-flops.
1. The method according to claim 8, wherein the state flip-flops are arranged in
scan chains that are coupled to the non-reset value identification module; wherein the
multiple scan chains are a fraction of chain scans included in the processor.
12. The method according to claim 8, wherein a number of the state flip-flops is less
than a half of a number of the additional flip-flops.
13. The method according to claim 8, wherein a number of the state flip-flops is less
than one fifth of a number of the additional flip-flops.
14. The method according to claim 8, wherein the state flip-flops are arranged in
scan chains that are coupled to the non-reset value identification module; wherein the
state flip-flops are grouped to chain scans based on a probability of the state flip-flops to

be in a non-reset state.
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