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Description

BACKGROUND

I. Field of the Disclosure

[0001] The present disclosure generally relates to con-
text switch, such as methods of switching among normal,
shadow and test contexts.

II. Description of the Related Art

[0002] Advances in technology have resulted in small-
er and more powerful personal computing devices. For
example, a variety of portable personal computing de-
vices, including wireless computing devices, such as
portable wireless telephones, personal digital assistants
(PDAs), and paging devices are small, lightweight, and
easily carried by users. More specifically, portable wire-
less telephones, such as cellular (analog and digital) tel-
ephones and IP telephones, can communicate voice and
data packets over wireless networks. Further, many such
wireless telephones include other types of devices that
are incorporated therein. For example, a wireless tele-
phone can also include a digital still camera, a digital
video camera, a digital recorder, and an audio file player.
Also, such wireless telephones can include a web inter-
face that can be used to access the Internet. As such,
these wireless telephones include significant computing
capabilities.
[0003] To provide multiple functions, such portable
personal computing devices often include a multi-
processing system, such as a multi-threaded processor
(e.g. a processor capable of handling more than one pro-
gram or process at a time. In a multi-threaded processing
system, the operating system shares the processor
among various threads (processes). Threads (process-
es) are constructed by the operating system. This sharing
is typically implementing by switching between process-
es, where each process represents a context.
[0004] In general, a multi-threaded processing system
generally has a register file that may include an array of
register cells. Each register cell typically includes an out-
put multiplexer to select between contexts (processes),
which may be provided to a multiplexer for the array of
register cells to select, for example, among sets/rows of
data within the register file. In this instance, context switch
is implemented by controlling the output multiplexer of
each cell to provide the selected context to the multiplexer
for the array of register cells. In a particular example, a
register may be a logic latch-based storage register or a
static random access memory (SRAM) based storage
register. The output multiplexer of each storage register
cell is fed into another output multiplexer for the entire
register cell array.
[0005] With advances in semiconductor fabrication
technologies, integrated circuit devices, such as proces-
sors, have decreased in size, and the density and com-

plexity of such integrated circuits has increased. This
greater circuit density has made testing more difficult and
costly. Design-for-testability (DFT) refers to a technique
for reducing the complexity associated with design test-
ing by including test logic and access points for accessing
such test logic within an integrated circuit device. Modern
integrated circuits usually incorporate a variety of design-
for-test (DFT) structures to enhance their inherent test-
ability. Typically, the DFT structures are based on a scan
design or an automatic test pattern generation (ATPG)
design, where scan test or ATPG test data may be pro-
vided to a test pin or where a plurality of externally ac-
cessible scan chains may be embedded into the integrat-
ed circuit. Typically, scan test design is used in conjunc-
tion with fault simulation and combinational automatic
test pattern generation (ATPG) to generate manufactur-
ing and diagnostic test patterns for production test and
prototype debug processes.
[0006] To provide DFT functionality, a circuit may have
a test input, which can be accessed during a test mode
and which may be tied to a logic level during normal non-
test operation. A multiplexer may be introduced to select
between testing and non-testing modes and to provide
a data pattern to an array output multiplexer.
[0007] For static latch-based register files, such regis-
ter cell-based output multiplexers are often utilized to se-
lect between normal or shadow context to provide two
execution data contexts, such as a normal data context
(current process) and a shadow data context (second
process). To add a test capacity, an additional two-to-
one multiplexer may be added to register latch’s input for
additional scan test data. For a static random access
memory (SRAM) type of register file, a dual-port memory
cell may be needed to support both the normal data con-
text and the shadow data context. Moreover, for testa-
bility, additional logic may be needed to support a mem-
ory built-in self-test (MEM BIST). Such additional logic
introduces undesirable delays in the normal and shadow
data contexts access time.
[0008] Accordingly, it would be advantageous to pro-
vide an improved context switch mechanism and DFT
(design-for-testability) capability for latch-based register
files.
[0009] WO 02/33570 describes a digital signal
processing apparatus having a plurality of available hard-
ware resource means and a first instruction set means
having access to said available hardware resource
means, so that at least a part of said hardware resource
means execute operation under control of said first in-
struction set means.
[0010] US 6/298431 describes a method of using a
banked shadowed register film for minimizing thread
switch overhead.
[0011] US 5/280616 describes a logic circuit having
clocked state latches and combinatorial logic for func-
tional processing of a task in response to functional clock-
ing of the state latches.
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SUMMARY

[0012] In a particular embodiment, a method of chang-
ing execution contexts is provided that includes receiving
a context selection input. In a first clock phase, the meth-
od includes shifting data from a first latch element of a
normal execution context to a second latch element and
shifting shadow data from a third latch element of a shad-
ow execution context to a fourth latch element of the
shadow execution context. In a second clock phase, the
method includes shifting the shadow data of the fourth
latch element of the shadow execution context into the
first latch element of the normal execution context and
shifting the data of the second latch element of the normal
execution context into the third latch element of the shad-
ow execution context.
[0013] In another particular embodiment, a context
switch mechanism of a register file is provided that in-
cludes first data context logic, second data context logic,
and a feedback connection. The first data context logic
includes a first input multiplexer and a first data latch pair.
The first input multiplexer includes a data input and a
shadow input. The first input multiplexer is responsive to
a context selection input to selectively couple either the
data input or the shadow input to an input of the first data
latch. The first data latch pair includes a first data latch
output coupled to a circuit device. The second data con-
text logic includes a second input multiplexer, a second
data latch pair. The second data context logic output is
coupled to the shadow input of the first input multiplexer.
The second input multiplexer includes a scan test input
and a feedback input and is responsive to a mode selec-
tion input to selectively couple either the scan test input
or the feedback input to an input of the second data latch.
A feedback connection couples an output of the first data
context logic to the feedback input of the second input
multiplexer.
[0014] One particular advantage is provided in that two
or more data execution contexts may be established to
provide data to an associated circuit device without the
need for an output multiplexer to select between the data
execution contexts. By omitting the output multiplexer,
design complexity is reduced, less layout area is used,
and the speed/performance of a register file is increased.
[0015] Another particular advantage is that, by omitting
the output multiplexer, a register file’s access time from
a data input to a data output is reduced.
[0016] Another particular advantage is provided in that
the feedback arrangement of the normal data context
and the shadow data context allows test pattern data
scan in and out of normal and shadow context logics with
existing logic devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The present disclosure may be better under-
stood, and its numerous features and advantages made
apparent to those skilled in the art by referencing the

accompanying drawings.

FIG. 1 is a block diagram of a particular illustrative
embodiment of a context switch device of a register
cell including embedded design-for-testability (DFT)
functionality.

FIG. 2 is a block diagram of the context switch device
of FIG. 1 illustrating a particular embodiment of a
first phase of a transition from a normal data context
to a shadow data context.

FIG. 3 is a block diagram of the context switch device
of FIG. 1 illustrating a particular embodiment of a
second phase of a transition from a normal data con-
text to a shadow data context.

FIG. 4 is a block diagram of the context switch device
of FIG. 1 illustrating a data context during a scan test
operation.

FIG. 5 is a flow diagram of a particular illustrative
embodiment of a method of utilizing context switch
device to select between normal context and shadow
context to selectively provide one of current input
data, shadow input data, or scan input data to a cir-
cuit device.

FIG. 6 is a block diagram of a particular illustrative
embodiment of a context switch mechanism includ-
ing multiple contexts.

FIG. 7 is a general diagram of an exemplary portable
communications device including a processor, which
may utilize an input register file with a context switch
device, such as that described with respect to the
systems and methods of FIGS. 1-6.

[0018] The use of the same reference symbols in dif-
ferent drawings indicates similar or identical items.

DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a block diagram of a particular illustra-
tive embodiment of a system 100 including a context
switch device 102 coupled to an array output multiplexer
103, which may be a many-to-one multiplexer. The con-
text switch device 102 may be associated with a register
cell of an array of register cells that define a Register File.
The system 100 may serve as part of a processor, which
may be a multi-threaded digital signal processor (DSP),
for example. The context switch device 102 includes first
data context logic, such as a normal data context 104,
and second data context logic, such as a shadow data
context 106. The normal data context 104 may store data
associated with a first process and the shadow data con-
text 106 may store data associated with a second proc-
ess. The normal data context 104 includes a first input
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multiplexer 108, a first data latch 110, and a second data
latch 112. The shadow data context 106 includes a sec-
ond input multiplexer 114, a third data latch 116, and a
fourth data latch 118. The first input multiplexer 108 in-
cludes a data input 120, a feedback input 122, a context
selection input 124 (otherwise known as the path selec-
tion input), and an output connected to an input of the
first data latch 110. The first data latch 110 includes a
normal clock input 126 and an output 128 coupled to the
array output multiplexer 103 via line 130. The second
data latch 112 includes an input
connected to the output 128 of the first data latch 110, a
clock input 132, a scan test output 134, and a feedback
output 136.
[0020] The second input multiplexer 114 includes an
input 138 coupled to the feedback output 136, a scan
test input 140 to receive scan test data, a mode selection
input 142, and an output connected to an input of the
third data latch 116. The third data latch 116 includes a
shadow clock input 144 and an output connected to an
input of the fourth data latch 118. The fourth data latch
118 includes a clock input 146 and a shadow feedback
output 148, which is coupled to the feedback input 122
of the first input multiplexer 108.
[0021] In general, the system 100 may include a plu-
rality of register cells (not shown) that may be arranged
in an array. Each register cell may include a context
switch device 102 to provide one of a data context output
to the input of the array output multiplexer 103. For ex-
ample, the context switch device 102 may represent a
context switch device of a register cell 0, and the output
130 may carry the associated output (R0) to one of the
inputs 150 of the array output multiplexer 103. Other reg-
ister cells of the array of register cells may be coupled to
respective inputs (R1, ..., Rn-1) of the array output multi-
plexer 103. Logic (not shown) may be coupled to the
array output multiplexer 103 via output selection lines
152 to select between the inputs (R0, R1, ..., RN-1). The
array output multiplexer 103 may be adapted to provide
a particular input to a latch 154 and to an output 156 in
response to an output selection.
[0022] The context switch device 102 is adapted to
couple the data input 120 to the output 128 and to the
array output multiplexer 103 in a first mode of operation,
which may include a first process. The path from the data
input 120 through the first input multiplexer 108 and the
first input latch 110 to the output 128 and to the array
output multiplexer 103 via the output line 130 may be
referred to as a normal data context, a normal context
execution, or a current data or execution context, and is
illustrated by bold lines. The output 128 may be coupled
to an input of the array output multiplexer 103. When the
system 100 is switched to a shadow data context, the
context switch device 102 is adapted to provide shadow
data from the shadow data context 106 to the output 128
of the normal data context 104. The transition from a
normal context (e.g. a current process) to the shadow
context (e.g. a second process) may be referred to as a

context switch or a normal-shadow swap (e.g. from the
normal data context 104 to the shadow data context 106)
and may be performed, without the aid of a mode selec-
tion output multiplexer, by using a two-phase normal-
shadow context swapping process.
[0023] In a first clock phase of the two-phase normal-
shadow context swapping process, normal data (e.g. first
process data) is shifted from the first data latch 110 to
the second data latch 112 and shadow data (e.g. second
process data) is shifted from the third data latch 116 to
the fourth data latch 118. In a second clock phase, normal
data from the second data latch 112 is swapped or shifted
into the third data latch 116 via the feedback output 136,
the input terminal 138, and the second input multiplexer
114. The shadow data from the fourth data latch 118 is
swapped (shifted) into the first data latch 110 via the
shadow feedback output 148, the feedback input 122,
and the first input multiplexer 108. Thus, the context
switch device 102 switches between the normal data con-
text (e.g. a first process) and a shadow data context (e.g.
a second process). The array output multiplexer 103 may
then be utilized to select particular rows/sets (e.g. R0,
R1, .., R(n-1)) of register cells of the particular context.
[0024] In general, by utilizing the cross-coupled feed-
back arrangement between the normal data context 104
and the shadow data context 106, each register cell may
provide one of two execution contexts to the array output
multiplexer 103 without the need for an additional two-
to-one output multiplexer to select between the data con-
texts. The context selection input 124 may indicate a nor-
mal context selection or a shadow context selection to
control the first input multiplexer 108 to select between
the normal data context 104 and the shadow data context
106. The mode selection input 142 may indicate a normal
function mode or a test mode to control the second input
multiplexer 114 to select between feedback data at the
input terminal 138 or the scan test input 140.
[0025] To test the array output multiplexer 103 using
scan test data, the mode selection input 142 is activated
to couple the scan test input 140 to the third data latch
116. The mode selection input 142 may indicate a test
mode selection. The context selection input 124 is acti-
vated to select the feedback input 122, and the scan test
data is latched from the third data latch 116 to the fourth
data latch 118 and into the first data latch 110 via the
shadow feedback output 148, the feedback input 122,
and the first input multiplexer 108. The scan test data
may then be provided to the output 128 and to the scan
test output 134 via the second data latch 112. Thus, the
context switch device 102 provides three selectable con-
texts: a normal data context, a shadow data context, and
a test data context.
[0026] In a particular embodiment, clock logic 160 may
be provided to control clock signals, such as the clock
signals to the normal clock input 126, to the clock input
132, to the shadow clock input 144 and to the clock input
146. In a particular embodiment, during a first clock phase
of a normal-shadow context swapping process, the clock
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logic 160 may selectively activate or control clock signals
to the normal clock input 126 of the first data latch 110
and to the clock input 132 of the second data latch 112
to selectively advance or latch data into the second data
latch 112. The clock logic 160 may control clock signals
to the shadow clock input 144 of the third data latch 116
and to the clock input 146 of the fourth data latch 118 to
advance shadow data from the third data latch 116 into
the fourth data latch 118. During a second phase of the
transition, the clock logic 160 may control the clock sig-
nals to the normal clock input 126, the clock input 132,
the shadow clock input 144, and the clock input 146 to
shift data from the fourth data latch 118 into the first data
latch 110 and from the second data latch 112 into the
third data latch 116. The clock logic 160 may be included
as part of the context switch device 102 or may be pro-
vided by external control logic, depending on the imple-
mentation. Thus, the context switch device 102 includes
two sets of context registers in parallel, including a normal
data context 104 and a shadow data context 106, and is
adapted to switch contexts depending on a current proc-
ess of a system, such as a digital signal processor or
other processing device.
[0027] It should be understood that the terms first, sec-
ond, third and fourth are illustrative and used herein to
facilitate understanding. The terms are not intended to
indicate any particular order of the elements.
[0028] FIG. 2 is a block diagram of the context switch
device 102 of FIG. 1 illustrating a particular embodiment
during a first clock phase 200 of a transition from a normal
context execution to a shadow context execution. During
a normal context associated with a first process, data
context received at the data input 120 is passed to the
first data latch 110 via the multiplexer 108 and provided
to the output 128 and to the array output multiplexer 103
via the output line 130. The data context may also be
shifted into the second latch 112.
[0029] In the first clock phase 200 of the normal-shad-
ow context swapping process, a shadow context selec-
tion is received at the context selection input 124 of the
input multiplexer 108 to select the feedback input 122.
The clock logic 160 may activate the second data latch
112 of the normal data context 104 to shift the data con-
text D1 into the second data latch 112, as generally in-
dicated by the data transition arrow 202. The clock logic
160 may activate the fourth data latch 118 of the shadow
data context 106 to shift shadow data context D2 from
the third data latch 116 to the fourth data latch 118, as
generally indicated by data transition arrow 204.
[0030] FIG. 3 is a block diagram of the context switch
device 102 of FIG. 1 during a second clock phase 300
of the transition in which the context switch device 102
changes from the normal execution context 104 to the
shadow (secondary) execution context 106. In the sec-
ond clock phase 300, the normal data context 104 and
the shadow data context 106 swap their respective data
context. In particular, the data context D1 is shifted from
the second data latch 112 of the normal data context 104

to the third data latch 116 of the shadow data context
106, as generally indicated by the data transition arrow
302. The shadow data context D2 is shifted from the
fourth data latch 118 of the shadow data context 106 to
the first data latch 108 of the normal data context 104,
as generally indicated by the data transition arrow 304.
The shadow data context D2 may then be passed by the
first data latch 110 to the output 128 and to the array
output multiplexer 103 via the output line 130.
[0031] It should be understood that data is swapped
between the normal data context 104 and the shadow
data context 106 via the feedback outputs 136 and 148.
For example, the clock logic 160 may control the advance
of the data context D1 from the second data latch 112
via the feedback output 136 into the second input multi-
plexer 114 and into the third data latch 116. Similarly, the
clock logic 160 may control the clock to advance or shift
the shadow data context D2 from the fourth data latch
118 via the shadow output 148 to the first input multiplex-
er 108 and into the first data latch 110.
[0032] By utilizing the feedback arrangement between
the normal data context 104 and the shadow data context
106, the process of the shadow data context 106 may be
selected and provided to the array output multiplexer 103
without using an output multiplexer. Thus, the context
switch device 102 may perform execution context selec-
tion (context swapping) without the need for extra logic
devices, thereby increasing speed and reducing routing
and placement complexity in the chip design.
[0033] In a particular embodiment, an integrated circuit
device may include the context switch device 102 and
the array output multiplexer 103. In a particular embod-
iment, the integrated circuit device may be a digital signal
processor (DSP), and the context switch device 102 may
be part of a register cell of a register file of the DSP. The
context switch device 102 includes a forward latch circuit,
such as the normal data context 104, and a shadow latch
circuit, such as the shadow data context 106. The forward
latch circuit may include a first input multiplexer 108 that
is responsive to a context selection input 124 to selec-
tively couple one of a data input 120 and a shadow latch
data input, such as the feedback input 122, to a forward
latch circuit output, such as the output 128. The shadow
latch circuit may include a second input multiplexer 114
that is responsive to a mode selection input 142 to se-
lectively couple one of a scan test input 140 and a feed-
back input, such as the input 138, responsive to the for-
ward latch circuit output. In a particular embodiment, the
shadow latch data input (e.g. the feedback input 122)
may include shadow data when the mode selection input
142 indicates a normal function mode selection. The
shadow data may include feedback data latched into the
shadow data context 106 from the forward latch circuit
output (e.g. output 136). In another particular embodi-
ment, the shadow latch input, such as the feedback input
122, includes scan test data that is delayed with respect
to the scan test input 140 when the mode selection input
142 indicates a test mode selection.
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[0034] In another particular embodiment, a logic de-
vice, such as the context switch device 102 may include
a forward latch circuit, such as the normal data context
104, including a multiplexer 108 and at least one latch
element, such as the data latch 110, and may have an
output, such as the output 128. The context switch device
102 may also include a shadow latch circuit, such as the
shadow data context 106. The shadow latch circuit may
be coupled to the forward latch circuit to receive output
data from the forward latch circuit and to latch the output
data as shadow context. The multiplexer 108 may be
adapted to selectively couple either data context or the
shadow context to an input of the at least one latch ele-
ment in response to a context selection input, such as
the context selection input 124.
[0035] FIG. 4 is a block diagram of the context switch
device 102 of FIG. 1 illustrating a data context during a
test operation, such as a scan test or automatic test pat-
tern generator (ATPG) mode. To switch from a normal
data context 104 to a scan test data context, the context
switch device 102 may perform a multi-phase transition,
similar to the context switch described with respect to
FIGS. 2 and 3 above. A test mode selection is received
at the mode selection input 142 of the second multiplexer
114 to select the scan test input 140. In a first clock phase,
test data from the second multiplexer 114 is shifted into
the third data latch 116. In a second clock phase, the test
data is shifted from the third data latch 116 to the fourth
data latch 118. In a third clock phase, the test data is
shifted from the fourth data latch 118 to the first data latch
110 via the first multiplexer 108. In a fourth clock phase,
the test data is shifted from the first data latch 110 to the
test output 134 via the second data latch 112 or to the
array output multiplexer 103 via the output 128 and op-
tionally to an output of the array output multiplexer 103
(such as the output 156 of FIG. 1).
[0036] Thus, the context switch device 102 of a register
cell may be adapted to selectively provide data context
in a normal context, shadow context in a shadow context,
or scan test data or ATPG data in a test context to the
outputs 128 and 134 based on a context selection input
124 and a mode selection input 142. In a first mode (a
normal context mode), data context is provided to the
array output multiplexer 103 via the output 128. In a sec-
ond mode (a shadow context mode), shadow data con-
text is provided to the array output multiplexer 103 via
the output 128. The shadow data context may be utilized
as test pattern data. In a third mode (a test context mode),
test data is provided to the output 128 and to the test
output 134 via the second data latch 112. Thus, the first
input multiplexer 108 may operate as a combined normal
and shadow output multiplexer and an automatic test pat-
tern generator (ATPG)/random logic built-in self-test (RL-
BIST) multiplexer. Using the feedback arrangement be-
tween the shadow data context 106 and the normal data
context 104 and by selecting between the inputs via the
first multiplexer 108 and the second multiplexer 114, the
context switch device 102 provides high speed latching

with DFT functionality and with reduced semiconductor
chip area.
[0037] FIG. 5 is a flow diagram of a particular illustrative
embodiment of a method of utilizing a context switch de-
vice of a register cell to select between normal context
and shadow context. A context selection input is received
to select a shadow data context (block 500). In a first
phase, data is shifted from a first data latch of a normal
data context to a second data latch of the normal data
context (block 502). In the first phase, shadow data is
shifted from a third data latch of a shadow data context
to a fourth data latch of the shadow data context (block
504). In a second phase, shadow data of the fourth data
latch of the shadow data context is shifted into the first
data latch of the normal data context (block 506), and
the data of the second data latch of the normal data con-
text is shifted into the third data latch of the shadow ex-
ecution context (block 508). The shadow data may be
output (block 510) to the array output multiplexer 103,
for example.
[0038] It should be appreciated by workers skilled in
the art that the method of FIG. 5 describes switching be-
tween normal and shadow data contexts. However, if a
test context is selected, the same switching occurs ex-
cept that block 508 is not performed and the test data
(either scan test data or automatic test pattern generator
data) is instead shifted into the third data latch. Addition-
ally, in the case of scan test, the test data may be output
from the output of the first data latch, from a scan test
output 134 of the second data latch 112, or any combi-
nation thereof.
[0039] FIG. 6 is a block diagram of a particular illustra-
tive embodiment of a context switch device 600 that in-
cludes multiple contexts, which may be used in a multi-
processing (multi-threading) environment. The context
switch device 600 may be part of a register cell of a reg-
ister array that is coupled to an array output multiplexer,
such as the array output multiplexer 103 of FIG. 1. The
context switch device 600 may include a normal context
602 and shadow contexts 604, 606, 608, and 610. In
general, the context switch device 600 may include mul-
tiple shadow contexts in parallel with the normal context
602 to store multiple programs or processes. The normal
context 602 includes a data input 612, a feedback input
614, and an output 616. The normal context 602 may
also include a test output 618, which may be coupled to
the output 616 or may be a separate test output as shown
in FIG. 1, for example.
[0040] The shadow context 604 may include an input
620 coupled to the output 616, a feedback input 622, and
an output 624 coupled to the feedback input 614 of the
normal context 602. The shadow context 606 may in-
clude an input 626 coupled to the output 624, a feedback
input 628, and an output 630 that is coupled to the feed-
back input 622 of the shadow context 604. The feedback
input 628 may be coupled to another shadow context.
[0041] The shadow context 608 may include an input
632, a feedback input 634, and an output 636. The shad-
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ow context 610 may include an input 638 coupled to the
output 636, a test input 640, and an output 642 coupled
to the feedback input 634 of the shadow context 608. In
general, the context switch device 600 may select the
normal context 602 or one of the shadow contexts 604,
606, 608 and 610 and provide the selected shadow con-
text to the output 616. In a particular embodiment, the
context switch device 600 may provide the test input 640
to the output 616 (such as the feedback output 136 in
FIG. 1),to the test output 618 (such as the test output 134
in FIG. 1), and to the output 617 (such as the output 128
in FIG. 1) to register array’s output multiplexer (such as
the array output multiplexer 103 in FIG. 1). Thus, the
context switch device 600 may be used in a multi-
processing environment that includes more than two
processes or programs.
[0042] FIG. 7 illustrates an exemplary, non-limiting em-
bodiment of a portable communication device that is gen-
erally designated 700. As illustrated in FIG. 7, the port-
able communication device includes an on-chip system
722 that includes a processing unit 710, which may be a
general purpose processor, a digital signal processor, an
advanced reduced instruction set machine processor, or
any combination thereof. In a particular embodiment, the
processing unit 710 may comprise a multi-threaded proc-
essor to support multiple execution contexts. FIG. 7 also
shows a display controller 726 that is coupled to the
processing unit 710 and a display 728. Moreover, an input
device 730 is coupled to the processing unit 710. As
shown, a memory 732 is coupled to the processing unit
710. Additionally, a coder/decoder (CODEC) 734 can be
coupled to the processing unit 710. A speaker 736 and
a microphone 738 can be coupled to the CODEC 730.
In a particular embodiment, the processing unit 710 may
be a general purpose processor or a digital signal proc-
essor (DSP), for example, which are adapted for multi-
threaded processing and which include a register array
including register cells with a context switch device
adapted to perform a context switch process, as shown
in FIGS. 1-6 and described herein.
[0043] FIG. 7 also indicates that a wireless controller
740 can be coupled to the processing unit 710 and to a
wireless antenna 742. In a particular embodiment, a pow-
er supply 744 is coupled to the on-chip system 722. More-
over, in a particular embodiment, as illustrated in FIG. 7,
the display 728, the input device 730, the speaker 736,
the microphone 738, the wireless antenna 742, and the
power supply 744 are external to the on-chip system 722.
However, each is coupled to a component of the on-chip
system 722. The on-chip system 722 may include a pow-
er management integrated circuit 757 coupled to the
power supply 744 and coupled via traces (not shown) to
various components of the on-chip system 722, such as
the wireless controller 740, the memory 732, the process-
ing unit 710, the CODEC 734 and the display controller
726.
[0044] In a particular embodiment, the processing unit
710 may process instructions associated with programs

necessary to perform the functionality and operations
needed by the various components of the portable com-
munication device 700. For example, when a wireless
communication session is established via the wireless
antenna a user can speak into the microphone 738. Elec-
tronic signals representing the user’s voice can be sent
to the CODEC 734 to be encoded. The processing unit
710 can perform data processing for the CODEC 734 to
encode the electronic signals from the microphone 738.
Further, incoming signals received via the wireless an-
tenna 742 can be sent to the CODEC 734 by the wireless
controller 740 to be decoded and sent to the speaker
736. The processing unit 710 can also perform the data
processing for the CODEC 734 when decoding a signal
received via the wireless antenna 742.
[0045] Further, before, during, or after the wireless
communication session, the processing unit 710 can
process inputs that are received from the input device
730. For example, during the wireless communication
session, a user may use the input device 730 and the
display 728 to surf the Internet via a web browser that is
embedded within the memory 732 of the portable com-
munication device 700. Additionally, the user may utilize
the input device 730 to navigate embedded menus, to
navigate phone-based menus (such as automated tele-
phone system menus), and enter telephone numbers,
text-addresses, and other information.
[0046] The various illustrative logical blocks, configu-
rations, modules, circuits, and algorithm steps described
in connection with the embodiments disclosed herein
may be implemented as electronic hardware, computer
software, or combinations of both. To clearly illustrate
this interchangeability of hardware and software, various
illustrative components, blocks, configurations, modules,
circuits, and steps have been described above generally
in terms of their functionality. Whether such functionality
is implemented as hardware or software depends upon
the particular application and design constraints imposed
on the overall system. Skilled artisans may implement
the described functionality in varying ways for each par-
ticular application, but such implementation decisions
should not be interpreted as causing a departure from
the scope of the present disclosure.
[0047] The steps of a method or algorithm described
in connection with the embodiments disclosed herein
may be embodied directly in hardware, in a software mod-
ule executed by a processor, or in a combination of the
two. A software module may reside in RAM memory, flash
memory, ROM memory, PROM memory, EPROM mem-
ory, EEPROM memory, registers, hard disk, a removable
disk, a CD-ROM, or any other form of storage medium
known in the art. Such storage devices may be included
within portable electronic devices, including but not lim-
ited to mobile telephones. An exemplary storage medium
is coupled to the processor such that the processor can
read information from, and write information to, the stor-
age medium. In the alternative, the storage medium may
be integral to the processor. The processor and the stor-
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age medium may reside in an application-specific inte-
grated circuit (ASIC). The ASIC may reside in a comput-
ing device or a user terminal. In the alternative, the proc-
essor and the storage medium may reside as discrete
components in a computing device or user terminal.
[0048] The previous description of the disclosed em-
bodiments is provided to enable any person skilled in the
art to make or use such disclosed embodiments. Various
modifications to these embodiments will be readily ap-
parent to those skilled in the art, and the generic princi-
ples defined herein may be applied to other embodiments
without departing from the scope of the disclosure.

Claims

1. An integrated circuit device comprising:

an array output multiplexer (103); and
context switch logic (102) including a forward
latch circuit (104) and a shadow latch circuit
(106), the forward latch circuit (104) including a
first multiplexer (108) responsive to a context
selection input (124) to selectively couple one
of a data input (120) and a shadow latch data
input (122) to a first latch (110) coupled to a for-
ward latch circuit output (130), the forward latch
circuit further including a second latch (112) ar-
ranged to receive data from the first latch during
a first clock phase and to transmit the data during
a second clock phase, via a feedback path (136)
to a feedback input (138) of the shadow latch
circuit;
the shadow latch circuit including a second mul-
tiplexer (114) responsive to a mode selection
input (142) to select one of a scan test input (140)
and the feedback input (138) received from the
second latch, a third latch (116) coupled to a
output of the second multiplexer and a fourth
latch (118) arranged to receive data from the
third latch and to provide the data to the forward
latch circuit data input (122),
wherein upon the data input being coupled to
the forward latch circuit output, the first latch is
arranged to provide data received at the data
input to the array output multiplexer, wherein the
forward latch circuit includes a scan test output
(134), and the forward latch circuit is arranged
to couple the scan test input to the scan test
output when the mode selection input comprises
a test mode selection and when the context se-
lection input comprises a shadow context selec-
tion.

2. The circuit device of claim 1, wherein the shadow
latch data input comprises feedback data when the
mode selection input comprises a normal function
mode selection.

3. The circuit device of claim 1, wherein the shadow
latch data input comprises scan test data when the
mode selection input comprises a test mode selec-
tion.

4. The circuit device of claim 1, wherein the context
switch logic provides a test pattern to the input of the
circuit element in response to the context selection
input comprising a shadow context selection.

5. A communications device comprising:

an antenna responsive to a wireless signal;
an integrated circuit device coupled to the an-
tenna, according to any one of claims 1 to 4.

Patentansprüche

1. Eine IC-Einrichtung (IC = integrated circuit bzw. in-
tegrierter Schaltkreis), die Folgendes aufweist:

einen Anordnungs- bzw. Array-Ausgangs-Mul-
tiplexer (103); und
Kontextschaltlogik (102), die eine Forward-
Latch-Schaltung (104) und eine Shadow-Latch-
bzw. Nachfolge-Latch-Schaltung (106) beinhal-
tet, wobei die Forward-Latch-Schaltung (104)
einen ersten Multiplexer (108) beinhaltet, der
auf eine Kontextauswahleingabe (124) an-
spricht zum selektiven Koppeln von einem von
einer Dateneingabe (120) und einer Shadow-
Latch-Dateneingabe (122) an ein erstes Latch
(110), das an einen Forward-Latch-Schaltungs-
ausgang (130) gekoppelt ist, wobei die Forward-
Latch-Schaltung weiter ein zweites Latch (112)
beinhaltet, das angeordnet ist zum Empfangen
von Daten von dem ersten Latch während einer
ersten Taktphase und zum Senden der Daten
während einer zweiten Taktphase, und zwar
über einen Feedback- bzw. Rückkoppelungs-
pfad (136) an einen Feedback-Eingang (138)
der Shadow-Latch-Schaltung;
wobei die Shadow-Latch-Schaltung einen zwei-
ten Multiplexer (114) beinhaltet, der auf eine Mo-
dusauswahleingabe (142) zum Auswählen von
einem von einer Scan-Test-Eingabe (140) und
der Feedback-Eingabe (138) anspricht, die von
dem zweiten Latch empfangen wird, ein drittes
Latch (116), das an einen Ausgang des zweiten
Multiplexers gekoppelt ist und ein viertes Latch
(118), das angeordnet ist zum Empfangen von
Daten von dem dritten Latch und zum Vorsehen
der Daten an den Forward-Latch-Schaltungsda-
teneingang (122), wobei darauf hin, dass der
Dateneingang an den Forward-Latch-Schal-
tungsausgang gekoppelt wird, das erste Latch
ausgelegt ist zum Vorsehen von Daten, die an
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dem Dateneingang empfangen werden, an den
Array-Ausgabe-Multiplexer, wobei die Forward-
Latch-Schaltung einen Scan-Test-Ausgang
(134) beinhaltet, und wobei die Forward-Latch-
Schaltung ausgelegt ist zum Koppeln des Scan-
Test-Eingangs an den Scan-Test-Ausgang,
wenn die Modusauswahleingabe eine Testmo-
dusauswahl aufweist und wenn die Kontextaus-
wahleingabe eine Kontextauswahl aufweist.

2. Schaltungseinrichtung nach Anspruch 1, wobei die
Shadow-Latch-Dateneingabe Feedback-Daten auf-
weist, wenn die Modusauswahleingabe eine Modu-
sauswahl eines normalen Modus aufweist.

3. Schaltungseinrichtung nach Anspruch 1, wobei die
Shadow-Latch-Dateneingabe Scan-Test-Daten auf-
weist, wenn die Modusauswahleingabe eine Test-
modusauswahl aufweist.

4. Schaltungseinrichtung nach Anspruch 1, wobei die
Kontextschaltlogik ein Testmuster an den Eingang
des Schaltungselements vorsieht ansprechend auf
die Kontextauswahleingabe, die eine Schatten- bzw.
Shadow-Kontextauswahl aufweist.

5. Eine Kommunikationseinrichtung, die Folgendes
aufweist:

eine Antenne, die auf ein Drahtlossignal an-
spricht;
eine IC-Einrichtung (IC = integrated circuit bzw.
integrierter Schaltkreis), die an die Antenne ge-
koppelt ist, gemäß einem der Ansprüche 1 bis 4.

Revendications

1. Dispositif à circuit intégré comprenant :

un multiplexeur de sortie de matrice (103) ; et
une logique de commutation de contexte (102)
comportant un circuit verrou direct (104) et un
circuit verrou fantôme (106), le circuit verrou di-
rect (104) comportant un premier multiplexeur
(108) sensible à une entrée de sélection de con-
texte (124) pour coupler sélectivement l’une
d’une entrée de données (120) et d’une entrée
de données de verrou fantôme (122) à un pre-
mier verrou (110) couplé à une sortie de circuit
verrou direct (130), le circuit verrou direct com-
portant en outre un deuxième verrou (112) agen-
cé pour recevoir des données depuis le premier
verrou durant une première phase d’horloge et
transmettre les données durant une seconde
phase d’horloge, par l’intermédiaire d’un chemin
de rétroaction (136) à une entrée de rétroaction
(138) du circuit verrou fantôme ;

le circuit verrou fantôme comportant un second
multiplexeur (114) sensible à une entrée de sé-
lection de mode (142) pour sélectionner l’une
d’une entrée d’essai de balayage (140) et de
l’entrée de rétroaction (138) reçue depuis le
deuxième verrou, un troisième verrou (116) cou-
plé à une sortie du second multiplexeur et un
quatrième verrou (118) agencé pour recevoir
des données depuis le troisième verrou et four-
nir les données à l’entrée de données de circuit
verrou direct (122),
dans lequel au couplage de l’entrée de données
à la sortie de circuit verrou direct, le premier ver-
rou est agencé pour fournir les données reçues
au niveau de l’entrée de données au multi-
plexeur de sortie de matrice, dans lequel le cir-
cuit verrou direct comporte une sortie d’essai de
balayage (134), et
le circuit verrou direct est agencé pour coupler
l’entrée d’essai de balayage à la sortie d’essai
de balayage quand l’entrée de sélection de mo-
de comprend une sélection de mode d’essai et
quand l’entrée de sélection de contexte com-
prend une sélection de contexte fantôme.

2. Dispositif à circuit selon la revendication 1, dans le-
quel l’entrée de données de verrou fantôme com-
prend des données de rétroaction quand l’entrée de
sélection de mode comprend une sélection de mode
de fonction normale.

3. Dispositif à circuit selon la revendication 1, dans le-
quel l’entrée de données de verrou fantôme com-
prend des données d’essai de balayage quand l’en-
trée de sélection de mode comprend une sélection
de mode d’essai.

4. Dispositif à circuit selon la revendication 1, dans le-
quel la logique de commutation de contexte fournit
un motif d’essai à l’entrée de l’élément de circuit
quand l’entrée de sélection de contexte comprend
une sélection de contexte fantôme.

5. Dispositif de communications comprenant :

une antenne sensible à un signal sans fil ;
un dispositif à circuit intégré couplé à l’antenne,
selon l’une quelconque des revendications 1 à 4.
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