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[0001] This Application for Patent claims the benefit of U.S. Provisional Application
Serial No. 61/041,085 filed on March 31, 2008, and entitled “DYNAMIC
FREQUENCY SCALING OF A SWITCHED MODE POWER SUPPLY.” The

entirety of this application is expressly incorporated herein by reference.

BACKGROUND
L Field
[0002] The subject specification relates generally to switched mode power supplies and,
more particularly, to switched mode power supplies that dynamically adjust switching
frequency based at least in part upon an operation mode for wireless communication, or

a band or channel in which the mode operates.

1L Background

[0003] In wireless communication, information is typically multiplexed, modulated,
digitized, and conveyed over the air-interface through carriers with frequencies with
specific frequency bands. Numerous wireless communications bands are available,
even though the majority of bands are regulated. Wireless bands can be associated with
specific technologies for wireless communications. Each of these technologies provides
a mode for wireless communication, wherein each mode exploits bandwidth, or
available spectral space allocated to the technology, in specific manners, The specific
aspects employed for communication by the various technologies generally are
identified as a mode of operation for wireless communication, or simply a mode of
operation. Illustrative examples of modes of operation include GSM (global system for
mobile communications), EVDO (Evolution Data Optimized), CDMA (code division
multiple access), WCDMA (wideband code division multiple access), UMTS (universal
mobile telecommunication system), UMB (ultra-mobile broadband), HSPA ¢high speed
packet access), WiMAX (Worldwide Interoperability for Microwave Access), GPS
(global positioning system) GLONASS (Global’naya Navigatsionnaya Sputnikova
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{0009] In an additional aspect, a computer program product is provided for dynamically
adjusting a frequency scalable switched mode power supply (SMPS). A computer-
readable storage medium comprises a first set of codes for causing a computer to
determine a mode of operation for a load component. A second set of codes causes the
computer to determine a power requirement of the mode of operation. A third set of
codes causes the computer to select a switching frequency source appropriate for a
SMPS to power the mode of operation of the load component in accordance with the
power requirement,

[0010] In another additional aspect, an apparatus is provided for dynamically adjusting
a frequency scalable switched mode power supply (SMPS). Means are provided for
determining a mode of operation for a load component. Means are provided for
determining a power requirement of the mode of operation. Means are provided for
selecting a switching frequency source appropriate for a SMPS to power the mode of
operation of the load component in accordance with the power requirement,

[0011] In a further aspect, an apparatus is provided for dynamically adjusting a
frequency scalable switched mode power supply (SMPS). A mode detector determines
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 depicts a block diagram of a dynamically adjusted power circuitry of user
equipment of a wireless communication system.

0014} FIG. 2 depicts a flow diagram of a methodology for dynamically adjusting
power for a frequency scalable switched mode power supply for the user equipment of
FIG. 1.

[0015] FIG. 3 depicts three example modes of operation of a mobile stations, each
mode of operation relies on disparate frequency bands.

[0016] FIG. 4 depicts a block diagram of example user equipment that exploits
frequency-scaled switched mode power supply (SMPS) sources.

[0017] FIG. 5 depicts a block diagram of an exemplary configuration of clock
generators that match a clock source to a switched mode power supply.

[0018] FIGS. 6-8 depict graphical plots of SMPS delivered power efficiency versus
load current at disparate switching frequencies in accordance with aspects set forth in
the subject specification.

[6019] FIG. 9 depicts a block diagram of exemplary user equipment that can
dynamically select and set one or more switching frequencies for power management
through a set of SMPSs in accordance with aspects described herein.

[0020] FIG. 10 depicts a flow diagram of an exemplary methodology for dynamically
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[0021] FIG. 11 depicts a flow diagram of another exemplary methodology for

dynamically scaling a switching frequency of a SMPS that provides power management
in a wireless mobile device in accordance with aspects described herein,

[0022] FIG. 12 depicts a flow diagram of an additional exemplary methodology for
dynamically adjusting a switching frequency of a SMPS that provides power
management in a wireless mobile device in accordance with aspects described herein.

[0023] FIG. 13 depicts a flow diagram of another additional exemplary methodology
for determining an appropriate frequency for switching in a SMPS according to aspects
set forth herein.

[0024) FIG. 14 depicts a flow diagram of yet another exemplary methodology for
determining an appropriate frequency for switching in a SMPS according to aspects set
forth herein.

[8025] FIG. 15 depicts a flow diagram of a further exemplary methodology for
mitigating interference in a receiver according to aspects described herein.

[0026] FIG. 16 depicts a block diagram of an exemplary receiver system that can enable
switching frequency scalability in a wireless communication environment in accordance
with one or more aspects set forth herein.

[6027] FIG. 17 depicts a block diagram of an exemplary system that enables generation
of net noise estimates in the presence of phase noise in accordance with aspects

described herein.

DETAILED DESCRIPTION
[0028] Various embodiments are now described with reference to the drawings, wherein
like reference numerals are used to refer to like elements throughout. Tn the following
description, for purposes of explanation, numerous specific details are set forth in order
to provide a thorough understanding of one or more embodiments. It may be evident;
however, that such embediment(s) may be practiced without these specific details, In
other instances, well-known structures and devices are shown in block diagram form in

order to facilitate describing one or more embodiments.

L 1Y EEI 19

[0029] As used in this application, the terms “component,” “module,” “system,”

“platform” and the like are intended to refer to a computer-related entity or an entity
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Dprocessor, an object, an executable, a thread of execution, a program, and/or a computer.
By way of illustration, both an application running on a computing device and the
computing device can be a component. One or more components can reside within a
process and/or thread of execution and a component may be localized on one computer
and/or distributed between two or more computers. In addition, these components can
execute from various computer readable media having various data structures stored
thereon. The components may communicate by way of local or remote processes such
as in accordance with a signal having one or more data packets (e.g., data from one
component interacting with another component in a local system, distributed system,
and/or across a network such as the Internet with other systems by way of the signal).

[0030] Moreover, the term “or” is intended to mean an inclusive “or” rather than an
exclusive “or”. That is, unless specified otherwise, or clear from context, “X employs A
or B” is intended to mean any of the natural inclusive permutations, That is, if X
employs A; X employs B; or X employs both A and B, then “X employs A or B” is
satisfied under any of the foregoing instances. In addition, the articles “a” and “an” as
used in this application and the appended claims should generally be construed to mean
“one or more” unless specified otherwise or clear from context to be directed to a
singular form.

[0031] Furthermore, as employed herein the term “power grid” defines specific sets of
loads that are powered by unique regulators; loads include electronic circuitry or
chipset(s) that provided specific communication functionality. A load may itsclf be a
voltage regulator (i.e., a “subregulator”) that powers its own set of loads. The
subregulator may provide further conditioning of its parent regulator’s output, or the
subregulator may change the voltage level delivered to its loads, or the subregulator
may isolate its loads from the other loads attached to its parent regulator.

[0032] Various embodiments are described herein in connection with a wireless
terminal. A wireless terminal may refer to a device providing voice or data connectivity
to a user. A wireless terminal may be connected to a computing device such as a laptop

computer or desktop computer, or it may be a self contained device such as a personal
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[0033] Wireless terminals typically communicate over the air-interface with one or
more base stations; communication can take place through one or more sectors wherein
each sector can sustain communication in specific frequency intervals depending on cell
frequency planning determined by a service provider or network operator. In addition,
wireless terminals can utilize communication resources (e.g., time-frequency resources)
as scheduled by a base station. A base station may also be referred to as an access
point, a wireless bridge, an access port, a Node B, an evolved Node B (eNode B), or
some other terminology. It should be appreciated that wireless communication can also
comprise non-cellular operation, such as Global Positioning System (GPS) devices.

|6034] With reference to the Drawings, in FIG. 1, a wireless communication system 10
supports wireless communication between an access terminal (AT), depicted as user
equipment (UE) 12, and a network, depicted as base node 14. Alternatively or in
addition, the network can comprise an access point 16. For clarity, the UE 12 is
depicted as performing two modes of wireless communication either simultaneously or
sequentially depicted at 18, 20 with respectively the base node 14 and the access point

16. In particular, Mode A 22 with base node 14 has a particular power requirement,
which in the illustrative depiction comprises a constant voltage V4, a large current i,
and a frequency sensitivity f4 for noise carried on an input power supply. Mode B 24
with access point 16 has a different power requirement, which in the illustrative
depiction comprises a constant voltage V4.5, a relatively lower current iz and a
frequency sensitivity fj for noise carried on an input power supply.

[0035] It should be appreciated with the benefit of the present disclosure that different
power requirements (“modes”) can arise for single type of wireless communication,
especially for modes such as sleeping, radio frequency (RF) transmission, RF receiving,

etc. Moreover, even in one type of wireless communication, a plurality of load
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process and/ GPMFHIPESH 2 6pntiok sigial ipp MAicAUPnOT peripRs A AP WelE B dhaf e Altivedd

on one conput®iectBidhRl pevértdohNipash REI\BENaeRe BF ndiMAL cHAIPBE Rllfge),| N
addition, these conponents can execute from vari ous conput er readabl e

medi a havi ng Y%rious data structures stored thereon. The conponents
nmay commyomsejat e byessdy dﬂ{anﬁ@nﬁhdjwedrmi EirqUitQCRISIS @epictetdy a’iﬁ) 4uf9p0rt1ng
accordance with a 5| nal E{g gﬁ .0or. nore dat Eackets ‘gt .
from one conpBABALPY ‘f“e?fa MG W ia Bt ‘t‘f@eﬁi)ﬂ RAie jcpmpone Eélload
system di st [1 grlnm):1 zedmﬁmﬁztnemslygﬁﬁﬁﬁdﬂbd a?h ﬁﬁ"&reﬁt ﬁtﬁ\télﬂ@l[ﬂpliésg gﬁl gﬁesaspdw each
Internet with other s of t signal ). Mor eover,
the term "or PP ‘f%f“é‘%éégﬁscﬁn ﬁ%‘%ﬁ‘ﬁ déWO?Wb F@E‘eﬂ%?wﬁy #ﬁ?ﬁ%;w‘%\éﬁﬁfﬁmﬁ‘%
excl usi ve " orpowei: h@blyl(S]MPﬂ]\B@ﬁ:ﬁ esqemid impibnhdberiM Beh pokerchiedty R6,03m
context, "X enpl oy? is intended to mean any of the natural

i ncl usi ve per$itan bbﬁéhfrf%tbel?féed Fleckyd et SYitchng f?@qé‘f‘ﬁﬁ}’ sugh thyt the

enpl oys bot h dpggl ﬁowﬁ&%pm%? Eﬁmv@y ShafhcRFistfs. hﬁerﬁzﬁfvb@foi fﬁdadHﬁgz? leadY
of the foregoing instances dition, the articles "a" and "an" as

used in this peyst Fiecitivolf, A gan h@ dﬁppmaﬂlédh@gmg s shidaling fipanecal/inyasbe
construed to l‘%ﬁﬂat%?dﬁ}ﬂgl”g{lbgchaai’@:lgﬁléﬁq%ﬁ M‘ehtgd ot herwi se or cl ear

from cont ext e dire orm’ [0031] Furthernore, as
enpl oyed [W&Flei n t Metht exmnp’lqumergﬂrdudfy ek b\w@mg[ﬁequehc;csckﬁem)sm)ﬂesgoodsds

that are powefed xp.é(e]\% n%ldg l{fg gl (‘%[ @&g ”theI rg&fésde PGl wrg agcl:ert m N ©mode

circuitry or chipset I'f1c conmuni ca
f unctionalit ypealApdvaacqunem @@nﬂ n’@de &eqllcthb'ageltweguteamlme(m 46e Howaver,

"subr egul at or ghohﬁ%ec%ﬁgﬁdéd 'tl‘Pd? gﬁy‘fY{}dﬂ%& co‘ﬁthlaRaa% db@;t{}% cﬁa%ﬁ)&&iglllél e%]i ?:In

may provide furt ner onin its parent ator S out
t he subregul ateoefitifgp aﬁlﬁra%g?gjmenaﬂ@ﬂmlaglentlélém Fdetname}ee@lUEdzncvsonemacds

or the subr e%'dﬁ‘f&?&}t Hgﬁémﬁt%? li&kfve 'freéuehaéthﬁatfc'iﬁ{getﬁ@&ueﬁ&h@eﬁm ngﬁ‘tgswnhout

attached to its parent regul at
necessarily changing powe1 1equ1rements Alternatively, components without

frequency sensitivity can have changing power requirements.

[0038] In obtaining power characteristics of this detected mode, various monitoring or
prediction circuitry can be used to be implemented. Tn the exemplary power circuitry
26, a switching frequency mode lookup reference 48 captures this requirements, either
installed by an original equipment manufacturer or empirically learned by the UE 12.

For instance, a parameter can be sensed that is related to power consumption. In order



[ 0032] Vari ous enbodi nents are described herein in connection with a
wireless termnal. Awreless termnal may refer to a device

provi di ng "¥8|2§[S89{9 dat a connectivity to a user. A wrel %iéﬁ%%@sqgalr

may be connéec 0 a conputing device such as a | apt oﬁ'

desktop conputer, or it may be a self contained device such as a
personal 7 digital assistant (PDA), or a cellular tel ephone. A
wireless termnal can also be called a §ystem a subscriber unit, a
subscriber station, a nobile station, a nobile termnal, a nobile, a
renote stati off,cXpaditaperésmanseithis leaged befovier plea lopdheadmpoaent goclkssyored in a

termnal, a uggkpldhTiidle (S USKE, d@@&@&) foPruRERerHaYd fﬁ%ele&mu%%(vztgqgg)

equi pnent, a w reI ess devi ce, a personal conmunication sysfem
t el ephone, a @gicEss t el ephone, a session initiation protocol (SIP)

phone, a|yizoel ess warale ﬂeﬁlﬁﬁm@%&-l‘aﬁceﬁﬁlﬁécﬂ Qﬁb svli&hﬁxgdﬂ“etqht% sBleddh’ 81 €35

t er m nal may refer to a hand devi ce havi ng w rel’ess” connecti on
capability, o%efes&%élpclbv%@éé& ﬂ@ ﬂ&feW’@BlddeWN@éFw“{Yoz‘Sa a\pnee|of oBtig dem

[ 0033] W r el esgnétfinth RstleSorbiith CahdufacGRBPGHeE &nSir MME Fdr lﬂ?staﬁéer olel &lcface
with one or nore hase stations; communication can take place through

one or nore sBeKOTSUihernienscalae iP5 dop ¢ fHteredsip £rdpr do prAYHIE Catangmot n

speci fic freaarEg Iﬁ@&l&w@sl SAIRERENGY BYinGRAdES, [ihd I6&AUSREY Pl BRRIMAYIn
determ ned by a service E{I der or network operator. In_addition,

wirel ess ter niffaresPeetiye %‘léle’&%’r?ﬁiﬁf?d%ﬂl}a%wﬁlé%%%'@émwsg’menua’fed n

time-fr equencofdéle@mrdcﬁeﬁs)tlv@s&e@feha@w|E§d:obﬁ'asard@1a§ fha hdkdg@Now ﬁu:b@ﬁﬁctor
station may a@ fl;e‘g referred to as an. access point, a wWreless

bridge, an ac aisourge 148 Previdg & higho [y é‘HOYFLBd%‘H@‘t(pé‘fQS"c@"fBﬁmanﬁer by
some ot her t edo¥nsapgipwel dupsih OLipslved ecgafsresicaitsqdottshain) Wt oed Bsisponents

conmuni cati on,.C al sa _conpri.se non c |1 ul ar er ch as
A obal Posi tl%on?ﬂﬁseéﬁ?g?tm %S&%‘Sé gre eR’Gfﬁgp &g%‘ %—Wﬁwgrﬁr@@wpw

the Draw ngs, clodk ‘Hf & thibt isanelfitel @bakSISadCQPTOPNAE Al i Pioted)as 5 AOrlUOF SEkRROET S
I el s, COMYBL SR bsluean,an, seess Sermnal (ATl SeBLobed o
Al t er nati vel yfrauercn tiaddiRH mitigattoh@pnepiuts hut Gato B@mbmalgma@@;@ﬁﬁﬁwte.
point 16, Forachst s LISl ol SR Shet A5t A i odes
depicted at 18¢ck2D’ 6@ & How espglctol begloyert d’pﬁrobﬁzﬁeblnmdea ﬂjgh @r‘cdnﬁdlae@ﬁ:ﬁ@ss
oLt 10 B A b A B QR RebtaR R B
const ant vol t@g@pmﬁc_ B;c tapdvaar gensempticarit.gi Wp much output current).

[08040] By benefit of the foregoing, it should be appreciated that can have adjustable
operating frequencies and clock sources. In addition, the clock sources can have
different qualities. Based upon a mode of operation (e.g., load value, frequency
requirements, clock quality, etc.), the SMPS frequency and clock source can be adjusted
(i.e., uniquely or collectively for a set of SMPS’s). Selection of the SMPS frequency
and clock source can be based upon values that are pre-determined, such as available in
a look-up table, or computed on the fly as required.

[0041] In FIG. 2, a methodology 70 provides for dynamically adjusting a frequency
scalable switched mode power supply (SMPS) that operates in a wireless system. It
should be appreciated that the term ‘dynamic’ can be determined by the OEM, setting
the frequency switching of a common SMPS design different per different requirements
of the application. In the exemplary methodology 70, this frequency scaling occurs

during operation of the SMPS. To that end, information is received on a mode of



and a frequency sensitivityft for noise carried on an input power
supply. Mbde B 24 with access point 16 has a different power

requirennigﬁfMﬁ%jg J n the illustrative depiction conprg§§i§gm&&g%%ant
., aTré

vol tage VA atlvely | ower current 1B, and a fre
sensitivity.fB for noise carried on an input power supply. [0035]I1t
shoul d be appreciated with the benefit of the present disclosure that
di fferent power requirenents ("nodes") l®an arise for single type of

wi rel ess conmuni cation, especially for nodes such as sl eeping, radio
frequency (RPEPCREENSEHE dosfl @ﬁnp@mtr(é@éi Bndf a datermingbiereigeade thayéa ppwerone

type of wirelgfgeRORMRICAL hRnandin)! ddp@el bya Rbad @&kingSn block 74, then the

SMPS continues to use the selected clock source (block 76). If the mode is changing in
block 74, then a determination is made (e.g., looked up, sensed, learned, etc.) as to what
the power requirements are for the detected mode of operation for the load component
(block 78). In some instances, looking up a predetermined value can be advantageous
for processing speed and simplicity in implementation. This determination can
comprise determining peak or steady-state power requirements (e.g., current, voltage)
for the mode (block 80) and/or determining frequency spectra sensitivities for the mode
(block 82). Then a switching frequency source is selected for the SMPS that
appropriate for the powering the load component in accordance with the determined
requirement(s) (block 84). This selection can be based on one or maore factors depicted
as selecting a clock source with appropriate quality factor (Q) for satisfactory
performance (block 86). Center frequency can be deemed satisfactory for required
power consumption (block 88). Clock source frequency spectra can be deemed
sufficiently attenuated at sensitive frequencies for selection (block 90). Then the newly
selected switching frequency is used by the SMPS in block 76.

[0042] A prioritization of factor selection can be employed with weighting
predetermined or adaptive. For example, higher or lower power consumption can be
traded off for less data rate errors by load components. For instance, selection can begin
by selecting a subset of clock sources that can result in adequate peak current for the
load component to operate, then clock sources are rank ordered for having optimum
power consumption efficiency (e.g., just enough for peak power), and then rank ordered
or excluded based upon a threshold for amount of undesirable harmonics.

[0043] FIG. 3 is a diagram 100 that illustrates an example wireless terminal 110 that
can operate in four disparate modes 120;, 120, 1205, and 120; for wireless
communication; each mode 1205 (J = 1,2,3, 4) exploits a disparate portion, or band, oy
of the electromagnetic (EM) spectrum (e.g., radio frequency (RF) and microwave
frequencies). Bands o; can be licensed (e.g., like the Industrial, Medical and Scientific
bands or PCS A-F bands) or unlicensed RF bands. It is to be appreciated that each oy
can be further divided in sub-bands, or channels, to implement specific modes of
communication implementation, e.g., orthogonal frequency division multiplexing which

is used in third generation (3G) UMTS, or in WiMAX wireless technologies. It should



conponents that support this w reless communi cati on can have changi ng
power requirements, such as when storage nediumis accessed, user
interfaceﬁgﬁlgz&’ ﬁ? Lvat ed, etc. Consequently, the UE 12 is depicted as
havi ng dyn 2 V> adj ust abl e power circuitry 26 that PETELNYRE e
to determining a power requirenent, such as by nonitoring a power
supply output (not depicted). In the exenpl ary depiction, a node
controller 28 that directs | oad conponeHts, depicted as RF circuitry
30, provides node information to a node detector 32 of the power
circuitry 26.bePhpresigeibthaiet netesan B¢ ¢ ant oabbna:n@@gequsl ,wndiei)eﬂmiiahmnblb,e
node based upon.a ter val e rel at ower b%o consu tion,
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addi tion, eachyppyfihe Gk %Lgﬁapéé F%fr‘&k%gndd&f“@(wé' 4y changing

this sw tchl ng frequency . Popriate for namcal | y changi ng
| oad r eqlfiffdnent sAs [@D@W]dl wovmem@i@@&rmramyl ]ol@wergemwlbrua tulti-26de mobile

swi tching fregueng &% 1%%5@ tc?t? [r?e§§g1nd1§odte 155'eat 5&&%@%&%&{ in m?geeizé)é 2

information fromt to ascértaln
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However, it shou a rec ted t )| i catl ns consi stent wt
nspects di scraosiororal RELERARLRET e e IRl i LSRR 5T RER ThRR vttt
requirenent 44y a4{ﬁoceﬁml‘ (egarxpxhleln-careuu‘rodezsoe)athaopaen;aett@ ralid] Etetnt of
transmt or receive frequencies .that ch ﬁgﬁgf requency 3§$€| tivities
wi t hout necesSRITTY chanding boreet eequ Herment's SPAFE dp Refqpduct 2
conponent s V\n\tobgwm]hmequ@mca]ld semstabdously yafle:raa ah@ve apfiatipnne. op(?ﬂ\mﬁray a
requi renments 0 wer ¢ ristics o

det ect ed m)denaL 9@6%%@@%?1%&}\&"&&9 PRreSEied e t(t)‘ri cf%csﬁrlvfsr? a@ahu%%twt?sed
to be i npl enmextmple of ¢perahien manmiaatw ipdwe barclsyiv miwircles2Byirausu, feoki org

fr equency an'ﬁOIL (BQKH Qin[ﬁ ggsﬁ&ﬁ&? gom un(rfr(%ﬁ%rr gl%?est JAH %{3 e @b”lede nﬁ'lntriuhlbgrl (giher

installed by an original equrp urer
| ear ned by th@ell%@nlmodfsofmmsmn@@tlonathp‘amaﬁmew tevamalbwps@nsmdtyplhahz is

related to p 9&15;4{59 xpadi
this |ear nedq%ﬁLaw or o %hollq %{%%5 chat%o'ggrfge’be s’t%ﬁégﬁﬂ{gﬁﬁ%w
dat a struct urESRée, §iMAKabGES, d&&@ﬂ)&&%) Bhestoofit'ur @) r efeeifienpmtdcnls  for

sel ecting a SWhichhnfafEANERRY utilized, such as specific multiplexing and modulation, as

well as specific time-resources (radio frame time span, symbol time span, and so on) are

utilized. Thus, various chipsets provide the necessary functionalities for communication
within a specific mode of operation. Additionally, disparate chipsets can provide
functionalities for support applications such as display interface(s), sound, sound and
image (e.g., speech-to-text and text-to-speech conversions), data input (e.g., operation of
keypad(s), touch screen(s), voice input, digital/analog and analog/digital conversion,
operation of memories ...), and so forth,

[0045] Circuitry associated with a chipset has specific load requirements (e.g.,

operational voltage, peak load current) and, depending on operation mode, the circuitry



[0039]Wth the requirements ascertained, the switching frequency

sel ector 40 can select a clock source 50. In the exenplary pomer

Ci rcwtryvgg a ra e of options is constrained for ecqonaonic

manuf act ur 8?“9’8%33 constral nts. For instance, one or P%’r”é”@f”&’@ﬁ”s
circuits can be scaled up or down or filtered in order to provide a
range of switching frequencies. Alternatively or in addition, the

cl ock sources 50 can differ in their regpective output frequency
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predeterm ned or adaptive. For exanple, higher or |ower power
consunption can be traded off for |ess data rate errors by | oad
conponent fance, selection can begin by selectin

of clock §%ﬂﬁﬁggiﬂgat can result in adequate peak CU|T§ﬁ?ﬂF%%m@ﬂ%*3

| oad conponent to operate, then clock sources are rank ordered for
havi ng opti mum power consunption efficiency (e.g., just enough for
peak power), and then rank ordered or elkcl uded based upon a threshold
for amount of undesirable harnonics. 10043]FIG 3 is a diagram 100
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portion of th&*aERic¥ etk 98y 21908 PEses Aseb PT Nt Akh- %Aﬁ»r@?égagséwe
communi cat i Onintekdr; gdnerlid 2f<UNt<h$)r thkxq)oa@pﬁ@@Isat&@oﬁaagnd@hzsﬂ%eq& evHIRSIES
(e.g., node 1 1201 and ué 1203%{3%% 2@1’2%3 n respectiyve ban;ds
that are at |B&5tPOEF t8"4l I“S‘r‘1 Per S5Hifigset X &Rl RIPsER fr Gnd
WCDMVA dat a Catbieécﬁﬂmlﬁﬁdatiﬁeﬂlﬁ’ﬁloﬂilay)nﬁldlsTnhﬂé@tl@ha R:adP@Shilﬁ absbpﬁkiodﬂéiﬁﬂl ®ra a
GSM band. [004“{ %gdl .cat ed i‘\he \%A rel gss te é

general Iy a mit s RRterdhcatd sea Bh AqoraEs el (G L
operate i 3 nod®1Ll 1&@&101}3511@! sttnet famdtiodad lodd cab de ojatfidndly Afched b amd
TB, in node 12 i at_an in n{ To.
' is o be anms el 4B Sal R afilnnt R bl BT sibantiter s th b PRACOH o
wireless ter n$m$ ]Ehﬂ1 emsomr @-a,yi.a, N) PpOKESHOL slchéhg, fra@uendl t7 asdr e
processor) that facilitat aral l el execution of applications. For

exanpl e, wi r ePWBES & ¥HtAgenKior 1 Gh‘d%ﬂwbe(ﬂﬁéﬁe‘éﬁféd fhat IGSMUEI{IF EbAdLdere gk e
t
comnat|on g, AL SOESUAL A SUSCEL B ST 0L L.

1-4 serves asz3éia_ Molamsmrcatemvmoexaﬁrsp@és Gf&oqneljeaminahoml dffet misingle ikt i n

four bands; in a w re gss environ f ewer nds and
associ at ed conRuliEat onp%%egméléﬂgﬁép%y%l%ﬁd? g%s rﬁ%\e qﬁ%rﬂ?gfr gynand(s)
oper ation mdabstilmalipmmn|bgaermh(etgh@bwampadxcaésszheer poweaihg, S pEeing,Sa | S
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are utilized. Aa'd’i!htﬁlallygﬁrda@liﬁdﬁhmmm aipmfeawsd&aﬁlaet ﬁl@ﬁl@ﬁﬁcﬁl’c]ﬂanoes on load
functionalities.for r’r‘qu i cati o

oot oo | Bt R o iR ot PoslaPem S iy PR Scient operation
functional i tiefadfiiGonabmpParns.g. af}BS bpadtion iSsta e [dums: OCBPIAAYX call, which can

interface(s sound, sound and eech-tp-text
(s), "be"a voicé session, cgiata scssmn g‘l éombgnahon Bwrco S%ch novel ?catures are

discussed next.



12 includes RF electronics that facilitates generation of waveforns
at specific frequencies that are nodul ated for communi cati on.

Wavef or ns i.f her single-carrier (e.g., for uplink )
comuni cat\ggﬁﬁj‘ggFﬁhil ti-carrier (e.g., for downlink cofAff{RUPIOFF3 A
battery in wireless termnal 110 provi des power to support all
functionality in the nobile device; the battery can supply energy via
chem cal reaction (e.g., a Li-based batt4ery) or through solar energy
conversion (e.g., Si-based, CuGaSe-based, Cul nSe-based sol ar-cell
panel s) . [M4Ber nat iUsedl squinreni Althddi tpepatg i tisparate maeks sshesin tieedispafate
energy may be el Qyed S -as . .radi af | .. mcrowayve)  heati.n

of a therrmelrtralc{é?icc %gﬁge#gﬁeaﬁlﬁﬂ&gg%ﬁ%%%g\}é t% i glb]l%gunbcgg%% (es%]’pﬁ?lfegs
facilitates rwgiiraddtommnsion olwgemsicomch trowsndatdsery). i Apekt oo ki agege
()/TN) to an gufpkitn.ap e@zlti'of?%athat@%@gﬁn Y§T oflae %121?%% Ees,l o?%glgrbvelsn
an aspect, swtched node power supplies In termna are ’
swi t chi ng- f r eRfféreicsTal-abizle data e det tgnewiavebit erprfrate quibpreket aweore) ng
to a speci fi cung@n0faOREEBLL Bdve, DpSration 3, efttedh g

appl i cation, &glr Vi élleo St el éphonyv%’ﬁyougﬁl V\(:D%Rgﬁf%%g‘%ieﬁ%s @ngéﬁ%g%ds
not ed that th&&ethi-HHk) 1heo pewifleattsleasbgepaitian ph thehfandtiohdlopinagpssary to
mul tiple- accRssmpeh AMBImeiehods: bisIRiRH Yicsdian i c :
(TDWRA) , frequencyﬁdi Vi Si onF1 _mJIIti prl e S_g%(l_:essﬁezjlt:lDlvA ,_S%r%%agﬁta?ﬁf For
frequency di vi*8Mdls Aeadt i PN einplidee S CORDIA) MSSI {globileCatatipre rmgdpyA core

(SC- FDMA) ,  or fugdtd8dling Phiblag {%&Eﬁé&s,@ﬁ@ﬁ?éx%@bﬁﬁ@ﬁ;) E%ryy%{-d}sito%ﬁ.s
y

time division myltiplexing ( wherein fransm ssions for different
termnals ar el Bt (?_cfgp%&“?%@dz”ﬁ ‘éllQaﬁ‘_ﬁirﬁ%“?‘?'Fg) Fan lave dispastie senisigigities or
intervals. FOWhoteith E‘ré(?h‘én iyl (@.?%Jﬂﬂ&ﬁéréﬂbé’ér%bﬁmilng‘mﬁ]'l&laﬁ%hiﬂgto&f:gm current

wherein transm ssions for different termnals are orthogonalized by
transmtting A QIMESEBREDERE foarRayossipclardsicapr de aroppethtosethernisiveteredhDIVA

and FDVA systgemdiean sedidifdpacad e fdqvbitl Ohsifviitd &H%ﬁrﬂgmﬁl%remems.
ons for multiple termnals can be orthogonalized

wherein Mﬂg sm ss:[ _

usi ng di ent ol Ho§oiraiPressied e ynone\ie dopde 618 s 235a3P §eptibal anovidsdes
...) even thofugdtiohdliey ©ad@SqapRed b, svicinder@ iRy 1ioSMPRUBE MR iifere
frequency sub-iﬁar rﬁioer. lt.is to be noted ilra{d In an aspect,

or t hogonal i za? o PEPRFE O TRe HFEORSCIERNOpE thsloads s ReaatioRl gMPS18:
referenced signatgadeldpeiatodt 6 hE2M0t BGs fohRtapSEEA thed 4 Elres Dtihagenal

F Di vi si L tiplexi , d - F tiliz

S gl o Car 1 o BEP RNy U S 4R W birp PP PR VR TR DM
and SC- FDM calf2 SmiPS (d.onSHire Agaishs! Hegy ah@aMpPasi)ddah shatt @ Miphiaicp! e
be. modul at ed i ER ko) SR bIOS R s B MSERS SiPurEaHRS 1AM he
frequency donminprists R cORD, andlf; binastdedtet! hamodosmy; with & hpSGvERMeer) lay

Addi ti |1 . Lvely., i | abl bandw dt. b
Givi ded 1 nt & ST} SROPEiRlintE, odRePei S BRundor I fer. daroicis

contai n one afotedoha csubdearadaionSalsol ¢l s My RdrdiQISMPS WSS 8ViRESie interferes

conmmuni cati on .can al.so expl qi onbi.hati o |t pl e-access
schemes, suc hmgls‘)pafﬂﬁ)hogﬁgoag&h%‘%ﬁﬁﬂ %FIWI%E#EIQ %cb&éh@@jﬂ)?fﬁ?"t
shoul d be appubtingslnd all hlaidst e a SYRET bie GUERSE YcoNBREGE RNt radif6 NinBU4E S
provided herejn can, be utilized wthin substantially any wreless
comuni cat i onAcggrgg%’ig’ su(l:ﬁ&elerresTlJ qu%‘vg on. t%é“oldﬁncgv%ﬁef%ﬂn gg‘s’t ré%d"%"ﬁ

t he subj ect speeivhicatin) sniceaninkkoradublivha@ough y nexp hRhigededtRo@porksast
all the foregQkng:, of eration. 100 FIG 4 i.s a block di agram
200 of exanp?%s'ugggpsggﬁﬁ%%% mEOUE?tmﬂ fﬁcjht Bﬁﬁ}é%ﬁ%? {igquency SR S

f r equency- scdhabiode snidpaiated freplengyovienmedu pihkedulddSEPS)pemaiv aed P forth,

according to { - i subj speci fication. .Us
equi pnent 210, \Aﬁ?lc%]%g(;nw%gE%acgsrségfﬁgilg}oiyg% Sggatt \1/\%[1)% aeiaéa%?sg’r?ﬁqﬁ%ﬁp %]5
i ncl udes a f rasguansylecsscal apprlopriddVRGiching titqreney2 15t opbpelsioD bRSerk byg;a

It should be appreciated with benefit of the present disclosure that appropriate can entail



1-to-1 rel ationship between SMPSs (or regul ators) 2181-218N and power

grids 235t-235N. Moreover, one or nore of SMPSs 2182, can be turned

on or off ingl e |nstant dependi ng on the power deman

power griﬁaf%ﬁgﬁgﬁN, such power denand(s) substantlalwlﬁé‘&’%’@?s&? by

served (e.g., power up) |oads. Wien powering, or serving, a power

grid, A can be dynam cally adjusted according to a node operation

(e.g., node 2 1202) of user equi pnrent 2I0. Such node of operation can

be, for exanple, GSM | MI, CDVA, WCDMA, HSPA, W MAX, GPS, GLONASS,

Bl uet oot hTM awragceptiblgror saufictoiyonailtl yAlarmeavelber i pdrtidng afprgpriatd jeers ¢redl

based at | easf. Ln,RA% S \F:

oper ati onal p]%aetathl .Poa eé%?@%lﬁlt% rZSBlr(;(rglgl rﬁ‘?tt@ﬁngt%g’n&glgQ%%tﬁoqegb&ﬁdﬁfﬁtg%gnr §§?ﬂon

of addi ti onal amerdigsny lygion, EPSiabpdntipbrtions Bt whitle dufticieit rvgt:aas@rmtd X

cal I, which canifecifelIhabhinessh Ak 55

t her eof) Sugl?lr r{ov%l e%"eaturnggg arte |dsiicusgts %g%? Aﬁiﬂalvgg}gf@dh%

equi pment 21 CRPEERATIEH enatnéail bayi apign.aveh moleig avitighesticampérite despagaise

modes can be | foRReEabhion i mhba@ﬁ%slh?mﬁv% %ﬁﬁ%&%s&bg@gaw ﬁlﬁﬁaegﬁ
I ne r ows|

(e.g., voice session, data transfer %@ and
S0 on). At | edctivhier advﬁmwg@mzfmﬁmeﬂm%w p@%"ﬁﬁ’d@nhhoggh hahouwaez 10
can utilize a;pRAel ML iBPLhIIASSy oAl aphfIREONE tn%{mﬁr@g,&% es of
hi gh data rat pEml o&v | at én}%y,‘1 Iolvv |ct aep?ror ratépe1 and packet error
rate, and so @?IWAS descri bed above, operation in a specific rmde

relies ompgsmeci fi o dQrds, fiboelor 278%kd scfdth et b AailibiONiHlenchl, o £38hin

portion of the functionality necessary to acconplish a conminication
or a specifi c‘“d‘b‘é‘r‘&’ttﬁlﬂﬁ 26% agadeyt cawfioprhsiterie 261 sprsd ippgmee265) addbuscan

i nclude RF ci defebi dnfopim BN XBPInkEmsblsp it dﬂmlarrbp&@ﬁ&mfdﬁ@ffalcaﬂﬁbm&a/
peri pherals (e. menpries, display(s), keypad(s) ) Clrcwt?ﬁ%’@f‘a
ve

and so on. Lo‘ﬁ’&gty (98 Sgvice psfits ?’3@%‘“"6 212@1‘1“2@1 (Bseré’ﬁﬁelﬁmﬁ‘m@?élp[} shoy

di sparate ser@piebme& t}ﬁﬁmﬂfmﬁ@mmnti&)kfdpeﬂﬂ@mym (oBerBtional dM@faf201 €xiCe
oscillators), and current and vol tage

or coupling wit é’rff
requi r ement s: SSEBINries AT TSANIPG S MR hCHRONr Q5 BRI R RS A ST vice quality
(cl ustered) %mi’atiﬂ AgerdvathS UE Rhodil S R0 Qa0CApBRcibid kiae e Gﬁ’tﬁﬁ(al frequency is a

sensitivities an erational requir n 10049] iIsto

appr eci at ed tWérlcga?r%ﬁ%”ePWemi bAGL @a@[ﬁ% 11?339110‘2%%5 PEON{QFS ﬁrsﬁ%ﬁifaﬂ@w or
functional i tyeffemuas;aeﬁoreﬂmemaﬁsoaa]:m seSMdet Gheho@d fEtTadRNBY ndtéd Bt oﬁ&/E%S
218J can interfere. Cgﬁ t} erfornan tg_e el ectron c C|rCU|t{%glt
the | oads; tHI¥® SEERME TR gFs Wg Iéjﬁﬁa‘ %oragb?pélg@ BirEge- ohle

210. It is t cadoanteppf dpiaaicedijtstant af :mhwangﬁe@fend&lansmnélemgam opSME’lS
2181 and SMP 2182%1%&9 share, one sw

t
cl uster of 331celﬁ\gﬁwﬁéﬁmmgwg%ﬂ@ﬁﬁ%wﬁﬁ}C/}A %@03‘?8%“01&

share a di spamaatt:haessmdeoﬁnpa@tuﬁxr equency. GCenerally such degradation

occurs the ciycuitry. t he oad Ll Ses RE circuitr fi
oF e oe TR "har MRS g el Br e DT OB S e By g oo

t he band of fdaemq&mélﬁﬁgoémtgc sw@hi)}gﬁumﬁd’yt(ﬁd strying RBRIPRO &GSt bk Roted that
addition, it should % t.hat cr Oss-d({:‘f&f gdatl an al so can occur,
wherein SWPS 2 fsgj"“é’v& gmﬁ REdIFEred S PTG feqpneies g femant
attached to afidispde éit(eoSlGPS) RvBKingHaqienSMPSe dannadalle edaled UDSoAP tdbE] | Y
all loads in sp%_lst emdjp% %’Ea“ ous, conductive and radiative neans
Accordingly, Heles v e §ASUAgs of persiae 16fs tBperaed BH- ns. a@i)e"t

COM voi ce COMRUAL ek OBfovafior! Shel 1l 2 lpaatARhkabehl Aloh.A FRde
nmanagenment conponen . Wth specific tron suc

radi ati on fr egerad@pdp &gisUE Almitetes téte demdead(sy withio riiPédmoderadiquevase
channel s sch es
scooss To a e LTIR 1RD R R R, Bk PEPRFEaR R R EY
and sel ect s agndameaprhyarllesﬂswet VPR Q181 edlisemety obmﬂal)frdqomcppﬁrf’étanohm of

SMPS 218j . 1s (ll,J be appreciated wth benefjt of the_present
se ected dynamically from Iookup table 268, or a database accessible through user

equipment 210, without resorting to UE downtime or further testing. Furthermore, if



[0050] I n addition, processor 275 can screen a set of avail able
frequencies, e.g., retained in |ook-up table 268, agai nst operational

criteria red in nenory 265, and thus select an
frequencygﬁﬁﬂgﬁ%‘n’gs’s specific criteria. Operational cr |P£yqség°é’é\?¥7°3

include quality of service netrics to ensure high-quality
user-perceived service. It should be appreciated that information
stored in |l ook-up table 268 or operatiohal criteria 271 can establish
a desired or required equi pnent response or performance and service
quality assocm@teenhmmeeﬂ/ﬂmonmt 255 hotitatks fauethdierodb ef epsptiec (eat, 6P huak

an opti mal ﬁ%&'ﬂ&é’mh &11§¥Mstsﬁé?1' apqoa‘dg %wl%&[ycr;) o ﬁghlsg&?ﬁ@)ﬂ@wé@g e

frequencies that provi a satisfactory or ctive
associ at ed selfov¢xeaple] mo“@hmd N 2§%¢ thegwitdheng firqueney efh $MB$ sepvieg et pewee

swi tching freguepgi %mrsaﬂggf EAT o Skl AGE QS waqamaoh&mh?&p& & Len

At |east one advanta nam c adj ust ment o 3uency
and utilizati ‘@ﬁm@ﬁabﬂa@@ﬁ@mﬂbﬁﬁtdmﬂﬁlﬁG}Eﬁewﬂﬁeswqemle wéheclépl\ﬁadip@elﬂ 1¢e

quality eggabe retainegequea tmed@ iR gﬁe}ew Bnchadd 9 k@(waﬁore t%&

operation. [0051] Handof fs to different” operating annel
comuni cat i onmEEY 2p&isgn effeqiisy, lewnverbedi low- cemahzg@sumtﬂrntentefoswlqc@m avg

frequency of @ussl é@lﬂ&n@!}@@enéyt snlc% tﬂe%u%ern&tlﬁglé Bfpbortel b5 AGhMIR s@fior
swi tching frequencies, a set G swi tchi ng frequenciés can renain

fixed while GYpigaly inclaies g few%qﬁi pYy putEnl disgycagicsasid bfypradateminey via

scal ed. Lookufpéraidntutigd 8RRl OR @ﬁ:yf kdSponsd Ur MBS SPEEIrhidee MRHEILRE in
operation. It |sto be noted t in a aspect of the subject

i nnovati on, WfEK ’&a%ﬁga%f“'}’&ffé‘]’ fé?qu%‘}?y éﬁﬁ?i’é%%a“fl Bset mdasree of Infplgengcgory

second node (Badhce therd&F, G kProkbct tb aeaSadsladaa oMM bR r&ﬂuhghéhtql,'@%\m
node after a yojce call _via CDVA 1X), and the secon

operation i s BupPPYFCEP H§'% oads in a power grid povvered by

i1l ustrafooss) SMPSIR djitionatoHeRp@aieadnCoriatal MBYuchéyCRURBENanks With GRRodRE of
sel ect ed dynam ca froml ookup. table 268, or a database _accessijble
hr ough usr B BhERCISTY, TR Bt PRHERS! SRR oS el b

further testi Ingcess!au R @i ®iet a block dRrddTebe: MBA Y ENEGIK gé@ﬂamsnm%&&
activates ano i

node erat , h m)e relies
oo vate s e TDR6 B et BT b MuteBind it poeN Sl e o (i
for exanpl e, gpower 248;i2d8Ncad36d), foi BenfpW, tdefhirdng chikanvenkyoroin alesdyﬁﬁn,

our | 501 cal | yEOraeT ArOMREE B MerlP e dTRH P SERBG Futiod ORE sy f
subst anti al | yserbya Biah-@ha960REL 85K Blpeovide thdeptiusElreRby 1Nt Sdkllon of

clock source typically affects design and cost. Alternatively, or in addition, it is to be
noted that selection of a clock source can determine the switching frequency of a SMPS,
thereby correlating the selection of a clock source (e.g., 248x) to the selection of a
switching frequency, High-Q clocks can be utilized when spectral response of the
switch in the SMPS can affect quality of service (e.g., bit error rate, or block error rate)
for the UE 210 and a sharp spectral response is desired to avoid interference with
frequency tails associated with a low-Q clock source. When large SMPS switching
frequencies f are not available, it may be unlikely to avoid an SMPS clock

harmonic f, = n- f falling in-band (» is a positive integer); e.g., within a o;. In such a

scenario, a low-Q source clock can be an advantageous alternative as some loads can be
more sensitive to narrowband interference; accordingly, the wider spectral lines of a
low-Q source are beneficial to operation of UE 210. Tn an aspect, mode management

component 255 can effect a trade-off with respect to Q factor of a clock source (e.g.,



[0052] It is to be noted that in the subject innovation a | ookup
table 268 stored in nenory 268 is an effective, |ow overhead,

| ow conpl nstrurrent for selecting an optimal switchin }
frequencye‘é{)%{)«g tH& nunber of nodes supported by a nob|P|Cé"/l§g%{’E’40§ﬁ3P3
typically includes a few nodes, and optimal frequencies can be
predeterm ned via experinment ati on (e.g., frequency response of SMPS
performance for |oads in active/inactiv¥F state, wherein frequency
response can reflect a degree of interference, or absence thereof,
with respect eng of hlck sadss 24&?@6!&0%11@%0 dirret th@kwlagaflaesqm& enethtisend,
ete.) 1n the haRonaledenPloddoflid car B pm%%ggeae AhobenP G L G195 20
opti mal frequency I n"accordance W th a modé or° oper & For ess
conmmuni cat i onsan pedemidhigyetss (Conperisntfit 2583’815&% dmrmdwbghemeom hlgb@r
275, can sel egti,@.cfly C. I

2481- 248K for 00‘0(92 8&&0&%58 a%vﬁrﬁ%%@cf” vl(z,‘gﬁ,etr%mﬁso\?vlgi?ﬂ %gy&gl&% (teﬁéUENPS
that is bei ngz@:alléﬁiﬁy @d@@w a0 (hecadonpuarg] RN BK w&nom@mfmt irgedageptee pr
different crysial @e%ﬁiﬁo't@élﬂ{ﬁ L 4 NRcisi¥et

and the |iKke. Selngctl (l)n of ' qIes t‘%sou?ce |orr&£)§]v1|1 gds a Hk? ggéﬁblk Lu%y%
sel ect a hi ghrocippl C&mP@‘WﬂQ“éIIY&i& kPQA@ foyr fgating and hfétempﬁXilm1bquhl§t§uemw1%
CP") . Sel ecghan é?éorﬁ;] Gt rSIRMIRE Eéaﬁﬁﬁgcatlol&f)eﬁﬁgneﬁgt néjﬁﬁé %‘m@é?%effeq L.
Alternatively, or in addition, it is to be noted selection o

cl ock source %‘Qﬁosﬂéfséﬁ“r’rﬁ%@e{aﬁ@l gwle(sa,ﬁpqq!gecfuprénq@réﬁq);gpd@pnd@xogmgnd $chas eby

correl at [m4]t he sehecdi bieH fhoaisl ARk &Qﬁfn ﬁteg etogdynau%%gll@ s&a@e tSgﬁ‘c:h
sel ection of a switching frequency. Hig cl ocks can be utilize

when spectral froquelsy A 96 2 oiMRt Basedypt legst F%pacl“h@l BrebSperaiipnglf e@uremgin e gy

of service (evdtage, Pak l&rdrdilfrelftaieﬁmtn@ﬂé&hé?&iée)%ﬂ Qfla11rg@ettﬁéle(§tor"rh§1@% ql'ﬂléle210
and a sharp s$)ectral resi?gnse is desired to avoid interference wth

frequency t ai PP also Mt Swict oyt Blticle ardevoispurins tytismapddizparagvps
swi t chi ng fr egueRai@satfonar £ Jiloéxa@ylalll@éah%fhmnm}é sbﬁ’slf&l @ﬂ@&e)g tR1ps

avoi d an SMPS, ¢l ock har npbn ling in-b
posi tive i nt egar VIR Rpwer ﬁﬁl‘ﬁﬁsﬁ ayd 8%? SMF %f%‘ 1§c§%ﬁa§M§S 2518‘{ WD

source cl ock arr Bed 235,50V @Q@S%mﬁbdv&ﬁ Bathi Rl fe.5,008s hRRASMAANK e
nore sensitiv i nt rference; accordingly, the w der

nar
spectral |iné roB& 814 é%bm%egﬁ}%@ Iufrae e ASEIEREY: %tdeaéb%rFeaatdiV@ﬁagﬁfOfUFﬁ

210. I n an asfbedt,infoRstonBrRageRe kerGqipatebmpRRnCan Wi betktedals: both
trade-off wt .res ect tgw(?gfactor of a clock source (e.g. 17 one

of clock sour grsf qnusp §¥f i zed to drive the switch of a SMPS.
To that Wd35] rmdeItrmmaaganemtlm@@mmmltradbaffbemémd@mg!tmﬁrﬁkﬂbbmrSMPs
cost-benef 1 RS SURRE GG BF e ifertas tie WhER e fickiou et bk
source is advsamtt:laggdmsumqr of he SRS atd OA @ﬁamcmbadjﬁtest@bcbr@lﬂg (te.16ad,
UE 210). Utility S anb u ted, nre

artificial inte ‘°“3§hyei’f8¥ machi ttl\pg F@Sn@ ﬁg?‘@dﬂ%i‘} qﬁ%eglfg gpups gElopds on
t refas nel(Jr al{e geﬂ%fkﬁ:) or gmeifis poweT gadsalcg;ﬂjesmnmlimm&ﬂ aﬁ@ﬁmﬁmm{aﬁ (for
anal ysis (P re,a fracti cluster analysis,
genetic al g(?raél)x ?r&ﬂ]é éir% % Ceei gglcgl%bealroﬁl AG-t'6 Sﬁncg'foglzﬁtb% h‘f@??f?l Rt a
t o i nfer benefbirtlstomnate @@@B%aoff tosquereétftinging ped ﬁtqwmynmﬁﬁmss)op),lthmd SMPS
requirement ( Sk AnfyGoR }Jéﬂ gwgc(lﬁg grg@ﬂ%aﬁ Be 1tchedl 91 aif(li]o 1%pohlsdlélrg£r?rand the

i nnovation al so contenp equency
f of a SMPS Derswehl &tg. ,Ilé%%lt{)) cmcmmebﬁttemrade@ﬁereaﬂy onal requi renments

e.g., Vv e, 0ad | 0 el nges
Uhereor | TWRAZS:  PEFUAACTEY bERenSEIRRbLYE, 1ML Pty 1
nmodes of oper%ﬁ’ﬁ)ﬁ}:ﬁ tdhmml@ﬁélﬁamdebd@lg@m dtaegdboadOdd@htw@Umam Bmsmbmﬂ;e an

gé 3\6 ”P | gr | :j n Z g@%ﬂ aQfs é)lf‘ gﬁ\é%sr@ af %ﬁ¥§$@%é (_I?;épgnﬁ 8341 gxwgégfilig é?n]s 1t§1§ rs%é{en 9

pover grid 23J5*N) hﬁllspﬁbll@dwtﬁlm@v@@quww lvamd efyniraicadly, %\?U?&dawd
provide higher current, e.g., f{™" = £ — Af (with A> 0), to the set of loads or grid



and gai ning SMPS diversity can be achieved in the subject innovation:
In view that switching frequency of an SMPS can be dynam cal ly

adj usted according to load condition(s), by providing nmultiple SMPS
(e.g., 2139348 Specific groups of |oads (e.g., 244fC5ﬂ]§gL)°)’GW°3
speciflc power grids, can be optimally operated at certain tinmes (for
exanpl e, during cell synchronization and re-synchroni zation, wherein
certain correlators are necessary to ext§yact timng and frequency
information); thus, SMPS associated with such specific groups can be
swi tched on awidlectif] aufjdmgdmmmcamhtﬂﬂecitcennyiaﬂ@lcm(eévgth asi[jﬁnﬂdﬁa)ad@am

consune batte e [ t d

conponent 255‘51)\(§][<:§1nﬁ8{sV\,iggI Lall1§ rtggl?g’)rég t§§%ﬂ/@8 g]\fg@ Afltg%mg% gomﬂggﬁ
response to chahgesnin tyoady s;souandjwuth orgormBEere degastl@mme"rhumm dsalasnei

of |oads or i

ransi fory st st & BRRURELH iy @ff‘%S%f“11&%%%@%@’2439”&%85{0?&’Zlﬁa%%e@lgcaan
be dynami cal | sptasigphishresdfunasiopritre pelecr hinpheinstehility.ent , e.g., frig') frx
-41 (wit P 0), -
avoi di ngmlmé?er fer g&lgeg Umﬁl SﬁﬁéF cfﬂru%ﬁaﬁ? T 35“%2%??%% éebdw@\nhltl? ﬁ( génlgllaeo(rzsl ? ?Sé
node of oper a¥$envhideerarigdidoyin made mapagemimgonhonehic2 SSMPE raartit @iqlomgw_re
frequency to ﬁ@dﬂ%&cé&'t&%ﬁﬁh&b@%ﬁd Eak!ﬁl'i é‘élodk%oﬁrX@éefe@Mny E@;?xﬁ&%h&ﬁ&gm%nt h

performance degradation. nam c adj ust ment
switching fr e%ﬁgeﬂésﬁlafe&@iwtsawé@ #8 é%ct stigghed elg rederdt geoeratpnil | Wlawdiidi ng

a catastrophi g, UnGichAR clobit £5 d%@&ﬂsfmﬁslpﬁ’i% wtréspeck{otsms[@@ﬁsghﬂ G

5 illustrates an illustrative configuration ?enera ors
W

285k- 285M whYBh 3 Zafe thewiskpse plackngsaeatend dffere Avitddgpbivernvhipl gan selpgt
mat ch one or fig g6l %J@e@PMSQ%ﬁcI&& BitcoMID. aBdhrdiReslbs ﬁtﬁmhmmeq
source sel ection. Exanple configuration 280 ilTustrates clock sources
2481- 248K at t detre@icd 1ci48e k Iy erewla entipuration 2SOnAMER Mot frunest wpgeclock

swi tchi ng cl oglirck Ratyitd hb URSveaMeSlobic 2dBhior Witidko m%@ﬁ@ctaté&ha‘éﬁ\fa%d%ogiﬁ
and SMPS 3 2183, they share clock generator as_sw tching

driver, whi chse@ahas%frcgcwrs ofPE RIS P%%s28im 2 487 ity | thi klogly fpeee

24822. Regar dfrélﬂelﬁypesg NhioudB dNdast bike M%ﬁﬁm@};é? G/i®PYF & BradiodA 8idviddrN For
exanpl e conflggtél%glco%n 280, SI\/PS N 218N gj@t use clock source K, with

no interveni ng PRSI Of 28 pacap mof BClagiPREr By Ha fepst two

addition to sﬁvaﬁ&geﬁoﬁm@ﬁ&aﬁ@um@ck@b@wﬁ@@aﬁy aﬁecmsm &&éaseamagﬁlﬂce
nodi fy the cléck source, frequency, gl hrfo at Ieas[ ? 3)

i nteger di vi d&-ofPPE P Joer SRuds cﬂf\/‘i“d elv o? %Fﬁc@a lafufity gdtorded by
generator M Zﬁ@mlfc@mcarmw SyipShpla@braC R 1% OAlKIC @1) Stof sedRNE Vset Af shvrdile
two advant age tlon of clock soyrce frequenc

i ncrease dynaﬁ?qé‘e‘}c&ﬁ@vét 1?‘& ymonGHé© H‘?ﬂ“e tg%g,bYBgf} gg %fqeéﬁ(ﬁr[%?%#“%f&

of fr equency Q:elalbiaISMHSt;yat&frﬁ anﬂeﬁb ghyiexﬁfeequﬁdhﬁgg fEgyadnaiod &nmdﬁpﬁhifabr m
215, and (ii swi t chi W

nar ot o 1 R SRENSL B B Bedsothlshn bf St G Jup fole 26838 can

f r equency- scafuaibitae ﬁi\@ﬁomloatommm @difhing hiteqenies ab edive v Efﬁmfn@\{PSb in

frequencies c Oﬁ% efficiency to the set of | oads,
and can be reflaqiufﬁ’)nc S’Ca(il%ll L%q?tfcgp\gqéw and can facilitate selection
of opti Mad0s8M t chiFhGS.f 6-8qiliematees sttoofd thraceschers@ic dlfartﬁlmﬁ&niaaﬁy of SMI?S

fr equency- Sca&e% cl:rgd ?A\{Véﬁé§8ﬁ%§}%bé Orepgugllég CIHT Oéfﬁ]ﬂ @ﬁgﬂi&: ﬁWI’ItC in 'f-(}‘e('b GDCIGS

set of three Schern respectrve I ver
ef ficiency vemdussphrord(© imutemta@t\’m hDeaalodd S}pdmatcelrssmmcbﬂmarfgst Sw1tchmg

frequencies, Eéalﬁ?&#z? g(i I‘e S %ols @$ 3l ag com!l hecbuencé/ fafropr\?'ﬁgfh%x){ rﬁ%%;

correspond to RUency
correspond t oand tagntd dfthmbmwhlylg frb@l)ﬁndydmﬂ ﬂualnalw firktand sep@td onem d:hartb

second ones. THAPId 938 LI DOl PBGUTETS B frd et St o
di spl ay qual i efapaweekificisher vsaload frarrend tae diffstent eqpenqyowarpagichliag i(B rfdyPS/ s .

efficiency is nearly inversely proportional to its switching frequency. Such a behavior



19 generally arises fromthe |inear dependence with sw tching
frequency of SMPS conversion |oss, which is a sinplified scenario
when ot her_quantities that affect efficiency or performance are

subst anti a¥PYYPHE Sane. (ii) Maxinum | oad current at aP&HEGRY0P/RETS3
swi tching frequency (e.g., 2929, atfi, with X=1,2,3 at VIN=Vm N)

i ncreases with decreasing sw tching frequency. In addi tion, higher

i nput voltages result in |arger maxi num4 oad currents |ike 296% at
VIN=VTYP, with Vrip a typical operational voltage val ue, and 296x at
VIN=VIMAX.  Maxdenuinily eags cioom el lher depgiduen with tsefichig feaguenof SMPS he
mani festatio t y [ I hi
frequency dogcsog‘];/)errsg(l\)/nlr? gh\%lﬁlp%ouggﬁlk eItdosa‘fan %ﬁr‘%@éﬁlt Xtvé] %ﬁnm{ tfuﬁ At
mai nt ai ni ng reutnay icopgrfoymnce siechbstagpbnge sdred. | ) Maxpray bad carcSVRS

nder 5 pr opeP ik aRbiak B CEpoZ e FLIRELEE MO PR g

swW t chi ng fr etpmemsing $mtchmg/efreqﬁmle}quém@d@s-aratlngi]emmpm tologds roqdriat e
general ly inproves i 00591 K| G is a bloc

i agr am 300 areu T TS el o P ot  JaieR Brre PRt e
dynam cal | y sehgcindand, a&elm%OMaHﬁﬁl@l B sieRhigr 4 EREUSARKAS fib@lency
power managenent through a,.set Powe rid(s). 315 i ncludes

| oad(s) 318 cRAe n&f%@ﬁﬂ% n 0%%11'3}11&5&?11 idﬁ%{}‘érﬁpmﬁ @fvwa\)dinp%frmue%é@es
equi pment 31Q)roﬁdéﬁzgf¢ueﬁt§m-1@aﬁ&hﬁhit ehiEMAE mliatihiag gdhiorg OBPRLIS RSpoRsesS et

of SMPSs 2181: ach SMPS 218% (k=1, 2, _N)
operates at a éM?o[ BTV HY S%geﬁ%a‘g Vel‘ﬁ%g‘ %’ﬁ'ﬁ i Luger) oyt gher FW&%\}leg
suppl i es powefreguencl (mdie(rSa) p1313£9 deﬁglpmwh@f d:cd( Sr) te&ihBlogf\aB@tm @f thm;@ﬂg
sources 245 ca

SNPSs_ 1 f requantge SERieS S thFerfeoveas 8 <t PRRPIoR By e e
manner as di ssusdefiicabgve i n connecti on wth user equi pment  210.

Li kew se de na N 1,GONRO can,o bst ant i al
the same Wanner asrl}?(%ggi':}!'gr|E wa%am 360 B SEs gp o ler?ngﬂ gﬁgc?q“WeUE
310, node rrartagecraarrtynwmpibrnmtﬁct 26556 sa‘;amelanahmele;wacluhmlﬁﬂ@jenquafou tpyswel
cond 11 ons. T hsGARE Nl 362y b ShrSEl rhoBG D 5 IRARCE RABEEA(S by
properties |ikevidy, etjiresicy pe, %mjmuzésy of udenterifremed ke (’-\efrg;u;ancyammﬂe
signal) that @Mf’@ fatfg nc!o ¥1 SN s%tngf sai}%oﬁ']s%f A§D&)§cus%ec13 gb%ve etach
shoul d be appr eci ted that requency divislon dd

t el ecommuni ca$MbHh 281 ghens, .. aND promeE T dt hewitdutgpiitquemn ﬁamtd @upus 4§ aimsr

i | . 0060 | | 255
moni tor | ocal "ee M vap g rpvisfo leptn S ThET et f"c{@ﬁﬁ%m lpeBses
(e.g., SWMPS 2cag Jog%)np eh & tﬂ% QHIck %\ﬁtht?rl4(§1’e %S§ %ﬁ&ﬁ@l
Dhar

C
Ci I‘CUI try. In partic conponent 255 can geterm ne Whg
platform 215 in substant;aily the same manner as discussed above in connection with

Stfz_lalable

user equipment 210, Likewise, mode management component 255 can operate in
substantially the same manner as described above. In addition, in an aspect of UE 310,
mode management component 255 can include a channel quality indicator (CQI)
component 325 that can establish radio channel(s) conditions. In particular, CQI
component 325 can determine spectral properties like frequency of sources of
interference (e.g., jammer signal) that affect communication and operation of mobile
310. I should be appreciated that in frequency division duplex telecommunication
systems, a transmitter output can act as a jarmmer signal.

[0060] Channel quality indicator component 255 can also monitor local oscillator (1LO)
spurs derived from coupling a SMPS (e.g., SMPS 2 218,) and clock sources 245, or

clock sources circuitry. In particular, CQI component 255 can determine whether an



20 LO spur occurs at a frequency offset with a magnitude that equals
Mtimes the SMPS switching frequency (e.g., ji.); such frequency
offset is herein termed an Morder resonance. It is to be noted that
an M resontRé¥iB%hur can critically desense operati oXCofUSRONBITI%e
(e.g., UE 310) in the presence of an out-of-band janmer signal
coupled a receiver input: Wen the frequency splitting between an LO
spur and an associ ated LO center frequettcy (e.g., a clock source
frequency which deternm nes a SMPS switching frequency) equals, or is
an integer mil® ispirecofs, attatfeqﬁmmuﬁwcwthplnhagnimtg tltaeEcy\eBMniexeeﬂu@MPs

signal and t &k

spur at the ?ﬁ"é@#&%ﬁe?&%@g (é ?En?glﬂ?ﬁ %Qﬁﬁe,nf?g %el% {éfm e aﬂ%"r?alr
signal into arcfomegeenitys Sqoéctnptqmth@wgel\/[whsemeicm Ls] gmilcal(l @ugca,uytdeaahia c
or control . -
donnconver si o mant pEhobif (3 Hn it il Hp oL BPEPbL 3R Giba jypymer sigul
subset of | oawheelyd Blaiewahmpafc|Whet1ahfeflcfplem¢eitapbwng)ﬂaet5fa@rdart EQnpueindem, )
Thus, CQ conponenk L?é%elﬁé}gf SELEL T B o MRk NGlcd e Jeﬁcﬁﬂwﬁi%}ﬁetﬁxmiﬁe%t 4 N9
betweenajamTer si gnal an |c or control I'S an I'nte

mul tiple of awmt@mtf@hm@f)feﬂmemyn g egr ]tlulgtof dhﬁefrmmewwmmg
swi t chi ng S'\/Pb%nfréeﬁ‘i’éé%%d §igna! LE&% I Bh&E bMJQmﬁaeICg%! tdb&ﬂcgv@(&gr? oathe LO
managenent conponent roug processor cdan adj ust

or nore sw tci#bnat fhleerﬁ%‘f?él(@g; Uth é1Gidgan swertigily hifty g J@n@eroﬁlgrrﬁd)rﬂéo a
SMPSs of f - r esg, t al t

LO spurs. It |é§1a§1}%§ s%&ﬁirufﬂ H&%@ V@%rﬁpqgrﬁ{eg{rllﬂeg% t(r:agfr;J gtcélrn%h nle vﬁ

M resonance LiEssysdr (H@cﬁﬁ?lgm%@vﬁdr@m@vwe? g Werpafrigd [Qainiyes tr wmtebma

new RF channej 8fg, QB%Q@ttdf%d(qpﬁ18%@&0@11&%@&5%1’&1‘!1@1{ of q’ﬁldttfahélgi%%dl“lﬁda &1
nul ti-receiver TJE. 1Mbde managenent conponent 335 can al so

include a serW@@%&%ﬁ?r%ﬁé@eYW%‘ﬂﬁéﬁf thg Ssquepgt SPEAS proeeertiargepnsigel

interruption £@u@ffic odcsHRPREM] ¥ Ah GReLAMhItPE ofA! MEXGRANGE FR§RIEO d
li ke a wirel ess banking transact | ong or sustain service, as a result

of switching ﬁfdavéhef@n%yn%a‘ivmiwif ﬁiewewé%?p%ﬁsréat%wehaﬁ@@:&thnn Mode

operational canfbdohednSoponkie29¥0 Mkrb@:h3dBeesdol &S EdnCaj@E theS BfeY b€ Grore
assurance co%nent 335 can ret an service, or oper ation, when an

M or der r esonSHER SERREaTES: heapusimed] gHus oap @ 0 GiRPs pHregonance and

comruni cat i omnﬁlgamknm@&ubﬁ&tslom smpswhtfm@aauisr Qﬂlbl%\:@d/tlﬁtchi(l)ﬁcb Hent
[0062] It is t Hoted t I in &)’( % lgﬂla enbodi ne 0 and 310,
processor 275 sca?: ?‘}?ri"[brtfr‘@ oh 2 h & FHFAYS %’éﬂ%f’ccélrsdg 1l¢, ppepaiign is
functional achandsdsoff ©.atew REOINMHeBSf opErationd@CliRh atréc@Rsr is a@gmgcnmniuﬂu-
deci si ons, and subﬁﬁanti ally any other functional operation necessary
to i mpl enent THE tfctionality of substantially any conponent in the
user equil{@sent . I\/Mmleymﬂﬁgem@n cogibaient B85 pactdisseindatia astsdfrueé WksRfince

.g., lookup table 1 inst | th
[Tk, that - ol B BRI o0y A by 7 bEa LR R RAEH & ORPRRrciG oy e

equi pnent 210exchangd sesddn, tikkad iviryless banking transaction), or sustain service, as a result of

an

switching frequency modifications in response to changes in operational conditions of
the mobile 310. In particular, service assurance component 335 can retain service, or
operation, when an M-order resonance between a jammer signal and a signal in a
communication channel results in a switching frequency adjustment.

[0062] It is to be noted that in example UE embodiments 210 and 310, processor 275 is
configured to perform at least a portion of the functional actions, e.g., computations,
declarations, assignments, decisions, and substantially any other functional operation
necessary to implement the functionality of substantially any component in the user

equipment. Memory 265 can retain respective data structures (e.g., lookup tables), code



1006311 n view of the exanple systens, and associ ated aspects,
presented and described above, nethodol ogies for flexible channel

qual ity indicator report| ng that may be inplenented i n_accordance
with the dYQH¥eEESsubj ect matter can be better apprecP&EAF2RPPFR7S3
reference to the flow diagrans of FIGS. 2, 10, 11-13 and 15. For
purposes of sinplicity of explanation, the met hodol ogi es are shown
and described as a series of blocks, hdiever, it is to be understood
and appreciated that the clainmed subject matter is not limted by the
nunber or or destrugfonk| abgpkishmsasnds tedikb] thetksan twyenpiaad bl rpratiefsbe24sntvhen
orders and/ or cks fromwhat is depicted
and descri bed® ﬁfggﬁlgme?%ﬁ)rﬁ%%%%ﬂ %?lﬁhgl | ustrated bl ocks may be
requi r ed[@063]i npl efreview phide paniptduitons. esd dexetddbercthareemel indrdesctibedi s
to be appreci d i Ci, S
may be i npl erf@%lt&eéIﬁ Olgg%mg#gﬁ eth gll‘v\ajlan%% cﬁlﬁﬁtg n@?aﬁ%t %‘Srn?%ghre‘ﬁeg‘#agc%r
any ot her suﬂmabmentﬁ%mﬂ(léange w1t@|§x¢|mlosesiys§bje¢hmmpme§s bettﬂ@ﬁmvwmﬂd
...). It sho a

di scl osed hewg?ln%%trgen?é gohn 92% out IEeﬁs%bj egt1 qgtﬁg‘guﬁl?u cat ﬁﬁ%OS%SaOf be
stored on an sapplicgy ef e}ﬁpimmlﬁ éitet mtbodO@ggs aregshownpad descrikedcbalsl series of
medium to faﬁéclkk th@'\tv@vel: Et%@)@%ﬁde%ogqu {1;; ?e'a {eglﬁ{ai ﬂgc fﬂ{ép ub%ect matter is
met hodol ogi es to vari ous devices 8 d

under st ood t H&t limked Peth seebegiresdes ¢f blaclks) @Se&qﬁmm@ﬁéﬁs yap ecque py difersnied

as a series erdér@taﬁf/cyreéoﬂélﬁgnﬁ} it So Rt Eﬁ%@@tﬁ%m §Hﬁhls%plbt@d %n&tdgstcﬁbed
di agram [0064 10 presents _a flowhart of an exanple nmethod 400

for dynam cal }eiﬁl%cd‘f[?lﬁ@’eé aahi 2l Hlupigptade Blgeleneyy o wasvbSor impleniphbdiedes

power nmanagergftodoidgs \ﬁbdbﬁi)e%sﬁer%} € HQVioCr acp@éa{a%nmatt fie %Q%&Ka?ﬁ?r
descri bed herein, At act 410, information on node operation for

Wirel ess comitrietst Mt theblpgks araydg lmﬂiﬁ@e‘}t?ﬁ byt W&F’P@nh%‘é‘ﬁaf? Rcopimatgn

| east one of wdedthsli aﬁ‘aﬁfoth@ﬂsﬁtblﬁé le@@Nt kf b&Scel E}.@teﬁaogn%ces@ e%ﬁabox% bangs
associated with the node and Qp eration thereof, or a schedul ed

channel (s) fotoUpeieafirh |aﬁer‘H@e%é]Eat offie b*&ﬁh&dologleg disclpsed dpreiplics and

channel s enpl@ye mhptheﬁlfbﬁiﬁi Hatificaliofs GATBHYGES biPih hrtikE of Paficilr@ielh.
voi ce or data ca l‘%ﬁi%‘!‘?&ﬁ spect i nformation can be delivered

node manageneftPES F%’é“ cd?rpé"ﬁ‘éﬁ%te 2 BEISPOTHE ety ntrasfe e §PF¥1t he
mode of oper ahétﬁlﬂio(ogieg to vEiIMA dbfcaal laddii&Rhy datsioaX daangestobdPhat the

navi gati on ap ion Typi.cally information i reC|vedb a
processor (e. d‘“@‘ﬁ%@%&%‘? W‘eéﬁ%iréﬁ?séﬁe‘{ﬁs ﬁﬁ?ﬂ?@é’z “Etﬁ’ée 5k Ypiraty on
and confi gur eevbthﬁsmm@ﬁaltalmdﬁgiﬁnset of SMPSs (e.g.,

frequenc al abl t ched u t m,215). At act
420, an WBbTal 1 FIGULRE) A Bormoae Foreinnn el B bR eglaraiendh |
selected. It zs§m1uh1dg Brejuapproée SMP@dhatt patidtdwepsienagémapdiravirdis mobile

i ncl udes a se&e of b lHjd a and c L SSOCI Zt etd hhe ewi th. Sel eg tion
can be dictat®éd %y PR apefé 5%?8 & TR P PERE HARe o g BT ¢

or subst ant i alpkmtianfpr eirbiess commenitdtioy | ,lb l‘edaaasxedf abd inforatia copdciale ancaedf a
va E/:Al)(e ?eRV:MC? en:e Le Enlﬂ md}c thn t{laat ﬁdeg})fj eesct e mg era%%t! oﬁg)arg(ﬁeagﬁglﬁt%\smtg i%% mbde
deri vepl har rmemd@g@ratamehse:lf,e:trtae:cﬂldigied_behaspﬂ((sl foabpqyatdﬁmoﬂnplqacbfﬂamlm@l EM
mode. operati ot Chdfi YRS erberl MRy RS e i Sty
is sel ected. @apendilhg Immnmamcatmfbmadtzom@mdbe idelvs:yedsyua awde Inpokgecmnt be
selected to r ARY it f
poor channel mog}??ﬂ%&l{; 1&%&?31?;?%1&?0%'% r,%v h%ﬁm% ?hSh thé QTO%QPO (riliv Flggin ?e"’"
bandwi dt h scadPMAaglX cail.ddpitA fdy’taafsxslmngatﬁﬁs tm%tl@t aﬂﬂhwlono Jhangpikdlly or
whi | e consum I re

bat tory i m vi Sarapion RO a3y CRGRde (B Forfkl 285 Ak Aot 5 R e
decodi ng of dafzmaion @adrpordistreuths bperation of aofet df Sw&y(e@gmdflmmwcalable

switched mode power supply platform 215). At act 420, an optimal frequency



case, at act 480 a singleton available switching frequency is
selected as an optimal frequency that optim zes power efficiency
delivered to a set of loads by a SMPS. In the affirmative case

swi t chi ng WP éYd8AEY’ and clock source that optinizes a 6’5\?3@3200%38753
efficiency delivered by a SMPS to the operational set of loads is
sel ected at act 485. At act 490, a change in operation channel
associated with a node of operation is 3 obed. Wen the operation
channel changes, flowis directed to act 470. [0066] FIG 12 presents
a flowchart oforgatitexaritte medehddpseorf Brseldsteranit chduld/badjpustaiedgha the
switching fr - V. nt o d

w rel ess nobi @H&&gé})égém?ﬁég@gso% %a%%%qlé)& dxﬁ%ﬁanﬁ@%‘?&oé&%@%&&%@ lgh ' héee?egﬁonn.
In an aspect, Caeioadpta@dWﬁlmuecsto@vwémlt@éﬁmlcewﬁhﬁ%xanw e sbsthio il g,
At act 510, ap,QR$k ap A ) . I.S.kecelved.
The set of |oads ca‘ﬁ&% el %g aegﬁﬁégttg%%gf a’ingtg scg\tf\ﬁc‘lf %?@gﬁgcﬁﬁc fiee'6E
functi onal oudpprtiof ée.g. CPFi CDMANYIMAXGi IR wielesn,). atider aspeot tsivpéliimr
or divider, npdylali B8 derivell hmcgR

aspect, the reégle{;vgd opgrgva |lon F egu?%%%egﬁ%l tc{clgeﬁslﬂ%cﬁl%{ﬁg&guap gglg?n g%{e
of a peak | oa@distipnrfeggnency bany) pragpecifie phpend thezein atitizeg dommeylsi apardsonni Ahi n
a range, Or a,cpol £ QiRQ fdR A ARGHtimal LY isSheudd & 1
that a frequer?c% randle (?an g(arﬁl)ém gﬁglyﬁlcgélsoperatlr%ﬁ @&r %? f&'a
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recei ved oper of B Gi9Fk Batstves svaih di the MRy asBitcussshabeve if BRCHY

frequency andwa m@usgum @40, B s @it MBI 8¢y Bt SMPOWRE: 18 krcdelbdiat optlmai
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frequencies are available in the generated set of switching frequencies. In the negative




10069]FIG 15 is a flowhart of an exanple nmethod 700 for mtigating
interference due to coupling of a local oscillator and a SMPS in a
recei ver according to aspects described herein. At act 710, a
frequency%‘bé@?’ﬂgg’ﬁoffset Avl,s anong an interference LCHUSPIOYAEH

| east one of a control signal or traffic is determned. In an aspect,
determ nation of Ayr,s can include spectral analysis (e.g., Fourier
deconposi tion and power spectral densit2s (PSD) anal ysis) of noise in
a wireless environment in which a receiver operates. As an exanple, a
j amrer si gnalcagant havi0 a shaptatamavhailabdp enichingi fedqndnbyits aifeceé nk an egtigb]
the jamer fr C v entifie Y ls, of
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new RF channel can arise from handover to a new

triggering a SARHESHIEEENGEPreRasELanINeers9rdonds sndalacad eicdlieiany 4vbingication
operation; e.d; or idotdBSosk Q@Qh\bﬁéraﬁo% rm&ﬁaﬁqu&mswemma@c&@hd caW'bE men
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nodul at ed si geedf(cis ﬂ;aifhub[ﬁnﬂ’d;‘ﬁﬁim{ﬂﬂ alyoblla daidee AR ag 580 2l optiiQ wgichin2R,
and the receiyed si gg(? om each an enn an be conveyed to, a
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[0071] An RX data processor 860 collects and processes the NR received
symbol streans from NR transceivers 8541-854R based on one or nore
recei ver processing technique(s) to provide NT (e.g., a nunber of
transnit t‘Yﬁﬁ%"é’@F%?gsrs that generate the received si gnalPFTu§eoae3sass:
synbol streans. For instance, such processing techniques can include
maxi mum | i kel i hood (M.) estimation, mninmum nean square equalization
(MVSE), zero forcing (ZF) filtering, nmead mal rati o conbining (MRC)
filtering. Such processing techniques can incorporate a successive

i nterference oatieatd dtm@las (ShiE)atic afp Groeddt , Stangk @anaﬂerlﬂdcaelememory 265.

corrputatlon nye sef st Fouri er tra sformation(s);._.or
direct/inver gﬁleﬁg%mﬁraé% T 3P0 ?gabtyl olﬂa(nélfcmfef LVEeH devics (&g pﬁa?tm)
circui try asstdiintapeblevdt iultinpide mpearitahi(ap, 65Ms COMANGCEIBY, IHPS, WiMAX
t echni ques const} . o f one ,Or. mor e
power grids mh'?'cﬁg%gagloi\ggfhlg\%%%(}@dgﬂgf’dlﬁ%ﬁyF ?ngbcfﬂ)aﬁe@y Leés SKpyive
pl at f or m 885. eXWﬁéﬂ@étidtahddlpnﬁwssmhmﬁaﬁ) fur weeratibanodan-tag- ﬁsld opermon An
dei nterl eaves ol streamto recover the
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data struct ur8¥™ £Hd% ey ﬁ%ﬁctr%l"%\ﬁt é&‘séle’top%ﬁhlmcé&m‘?ﬁcé}gﬁﬁta%?f

for operati onefonk@ELEMBHI BRE! orhfRAMckdrAhed "RIRh¥ped / Rk ARt AT UIE @
set of criteria, associated with optiml node of operation for
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into a receiver input. In such a case, jammer signal and receive signal frequencies can



[0075]FIG 17 illustrates a bl ock diagram of an exanple system 900

t hat enabl es dynam c adjustnent(s) of switching frequency in a

swi tched node power supply (SMPS) in accordance wth aspects )
descri bed P29y st em 900 can reside at least in paPETW?‘W?’PF’S%P?’
nobile station (e.g., TJE 310), and can include a | ogical grouping
910 of electronic conponents that can act in conjunction. In an
aspect of the subject innovation, |ogical grouping 910 includes an

el ectroni c conponent 915 for receiving informati on on a node of
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o6 %0 HRARIGENS Whiter GO PRANRAL ﬁygé,? o gy q%ﬁéaml%? an,?%ﬁemtgot% !
during executdongtiwaeha et tqadﬂmnpltwﬁﬂ irea whdnvwf casratfye thad Pemcerseraice fag..
menory 970, s o e 00 n £,0f
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menory 1570. r{ll@@ﬂﬁei]mﬂi @n@mldfaﬂeleap?str@wéﬁ adisvitrelied twhethoe m efiv tcharfuck ¢fe
present disclpsurg &h I I VRWASH S

comuni cat i onds?élt ﬁat & g%e%s:e%uﬁg%eﬁi&be%efl t%&%e%@%ﬁﬁ%h?@gﬁ’ﬂaﬁ@dv& & new
frequency/ cl d&k b%@ur%é“%F%taI BV feseivawingdeh 8 agiiee i90Me priging phodesof

However, appljeatidLR$ 9@:&@ SLERE lswul@hea%a%hﬁg 9931%&}91%'0 RATEY BhoGLk

benefit that do not include wreless conmuni cati on. i nstance, the
| oad can be s%?é'@‘@%’u ble to el ectromagnetic interfer ence and

conpat i bideirély i SSugs 18ls @%émggr&ﬁ SAHEREMSIE chb@fimdR9h PGS REIVPLRACE-
Devi ce corrponents can have ch angl power reqU| rements that ari'se

wi thout a chah§ée-#nUa 3P dis rAnssplei drgae seme by BYitching ficqueneyon g SPEIS

provi di ng adeguatfeial totfnfun&h@Al erRR¥Rfens UP R¥raand wﬁgaﬁeasﬂ Qlelen@s&tsnot
be confined to serV| ng, portabl e devices. For instance,

econom ¢ desiGrFriBrd hersie: gl FeeevH eBPR S0 a HISEIMEE h‘P‘é‘%’édeS}"l}ﬁE%)t @p be
frequency selg&lve@ B% 6, QGO U515 @hioRINeBhA, QR the BRESEd Sigmhsth dadi@ntenna

appreci at ed bc)a/m tbgeconggyeel:jl tE) e? fres%agc%vg ?rrags(gleﬁg (RCQ/l{fTMr”}'R) 08r5r21 %?rgu?g%t E§54E{ he
Antennas 852,-852r and transceivers 854,-854x can facilitate communication within
multiple-input multiple output (MIMO) communication mode. It should be appreciated
that various implementation of MIMO communication, like multiuser MIMO, single-
user MIMO, or distributed MIMO, can be implemented in receiver 850. Each
transceiver 8544-854r conditions (e.g., filters, amplifies, and down-converts) a
respective received signal, digitizes the conditioned signal to provide samples at a
specific sampling rates, and further processes the samples to provide a corresponding
“received” symbol stream. It is to be noted that circuitry associated with filtering,

amplifying, down-converting, digitizing, and so on, constitutes various set of loads

which can be arranged in a set of power grids (e.g., power grids 235;-235y), such power



subj ect innovation provides system(s) and nmethod(s) for dynami cally
scaling switching frequencies and sel ecting clock sources of swtched
node power. su Iles(SI\/PSs) in a nobile station. Switc cy
i s dynam @’zﬂ?‘@g)%fﬁsted in response to a change in nodpbﬂgs%]g@%gﬁ?on
for wirel ess comruni cati on enpl oyed by the nobile station, the

sel ection of an additional node to be operated concurrently wth
node(s) already in use, a change in baRd or channel associated with a
node of operation, or a change in operation conditions of a set of

| oads associ aridsampipbiertdi v sdreadaby p yetof SMESs. nisicradanayyitle B pgect of the
frequenci es %{\b«@w §va§1@ﬁ tf?@se@g‘f mgsdcah%sﬁ%% e PlendyLstAI A, BlobiatH Rtable
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the switchi ngﬁMRSepﬂg@@yS&SaMcbcaprppaa@ﬁaﬁﬂeqm@éﬁ Ry ditipselayeslopt gepst Jepart
mobi | e stati q{[ﬂon hreat'fold &R %ﬁéﬁtsad?ld'rﬁEd@roff%Férﬂ%nsdfgﬁ@fecMe@S@Qt m8de @

receiver input has a frequency separation fromthe recel ve channel
that is near 'ecchvarandspevepfinforatienviacnagIveRctrde fegreh Safe c Ay bryery 875

frequenci es GaRiRE pse 8 k&Rl MRl DOFSIRakklzes t hat associ at es
opti mal acceptabl e frequencies, or frequency ranges, with variou

modes of [@Hr at i oAM Baree, pre?cswhéﬁ%épgcmwn@e@rﬂ%cﬁ%@rcyNRorFCt‘md symbol

addi tion, accgpl@bhém MO thilEAWRNEIARGRMaNE %@ i bré RdcOMGprécessing
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and disc, as used herein, 1ncludes conpact disc (CD), .|l aser disc,
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operation (e.g., CDMA 1X, GPS, UMB) utilized by receiver 850 for communication.




[0081] As it enployed herein, the term"processor" conprises, but is
not limted to conprising, single-core processors; single-processors
with software nmultithread execution capability; rrul ti-core

processor SYOMPHF#Eore processors with software nul tit RESAF2UYEEHRS on
capability; multi-core processors with hardware nultithread

technol ogy; parallel platforns; and parallel platforns with

di stributed shared nenory. Additionally27 a processor can refer to an
integrated circuit, an application specific integrated circuit

(ASI C), 0d3]gital Aspgeator maqes&tmug IﬂSia)n;ina Hhiet ﬂwm@d@gammbkcemg&be
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ROM ( PROM), €1oBgtifing apting! W%m&ﬁwﬁmn@emmmwm @im@é@ 2 fmranyn and
erasabl e ROM{,FEPROV), or flash nenory. Vol atile nenory can incl ude
random access nmenory (RAM, which acts as external cache nmenory. By
way of i [90G8)t r ati Sl*lardsys6® thpthfinaenabls, aspoek pis thevdisdlesed subist meatigr is
forms such asqe§otBed imodRkEG Mk FRAM7, @l&ﬂméae&’%% (d?ﬁMunc@éﬁ@PﬂB&@ous
DRAM ( SDRAM), daqubl e data rat e SDRAM , enhanced SDRAM

( ESDRAM) , Sy idhifh iR bpRmeiqnal pegkgyhat éf'ﬁﬂ’s‘ﬂlﬁ ﬁ@e%onﬁmﬂgelmw(wwr or
Addi ti onal | 'y, anteetréhiS@hamaetofRERY o csﬁmmﬁ%&oﬂfe oS YishQ4¥8). and/ or

nmet hods %rel n areéntended to conprjse, wthout being limted to,

these antP%&ly ot h&fC-slii tupirates 3 plack B‘Fg‘ﬁ’@nﬁr%? CXRDDS P WAL I0R dhat Feakies

descri bed abQiyﬁamﬁCddjiﬁﬁﬁmt?%aﬁpivﬁ&hﬁé feigendy AR SwiBIKBO Ghod® HoSrer bipplyS,
of course, &P@giy bl e to describe evg a/ cancei vabl e combj natj on, of
conponents or BASTBUnes VL PSPRTT FFoTRed Breifre SEHGIHPHFap figide at least in

af or ement i onggdrteritida MebilSstatiot (e @NBE 330), afid @hdhdhae s 188itd! lgrduping bﬁo art
may recogni ze .t hat. man furtper conbi.nat i ons, and_ per nut at Iﬁfg&]‘
QLFT e subject

various embodi$HRTS BPROYSES S 0 %L B rQMHBig. ¢ Moty

enbodi nent s ansvhiiting gl gtﬁulﬁ@M@Cﬁcmﬂe& a8 WOtr@id &frﬂ}ioh@ﬂi@l.‘i for receiving
nodi fi cati ons, ﬁand variation within the spi.ri.t and scope of

the appended BRATHER whrt Mevorsr aropfor fE bpBin CEmapipHi: (B AEocne
"i ncl udes " "dompbuedi fxgs for' rf]:@ﬁfﬁ@S& péakana m&&esﬁlemgt,mm@bomﬂmsm %8 dor
"having" are used in eci ficat L‘
i ntended to ber%f:thngl %ls?p\}nen & ﬁwg‘% it ntffgqruenc?’ rﬁ% ?ﬁ?% R 4 Wgan‘tb r?ﬂrﬁ3 éli?nf??‘f sPhg"
as "conpri si nyeratien; iand eegroetcedmpivent EIFgboyeedirsanaoptimalnsiitchiog fequandyd
inaclaim of a SMPS compatible with the received peak load current. In addition, logical
grouping 910 includes an electronic component 955 for setting a switching frequency of
the SMPS to the optimal frequency compatible with the mode of operation; an
electronic component 965 for setting a switching frequency of the SMPS to the optimal

switching frequency compatible with the received peak current load; and an electronic



32 CLAIMS What is clained is: 1. A nethod for dynamcally

adj usting a frequency scal able switched node power supply (SMPS), the
nmet hod co risin determ ning a node of operation for a | oad
conponent ; ‘aé‘f 39%% ng a power requirenent of the mode PEF/USBUPELTHn;
and selecting a switching frequency source appropriate for a
SMPS to power the node of operation of the |oad conmponent in
accordance with the power requirenment. 28 2. The nethod of claim
1, further conprising selecting one of a plurality of clock sources,
each produci rrg:m@mmbinfQ@ﬁenblesmmctmbhgmfdedaepaénmguaﬁ't}gnaI 3. The

met hod o aim 2 tdaer .co sel ect |
f requencE/‘msJs urce ﬁjtép)h?ird't’(56 CEI():iquzfl n}%i g?d) mfeamfyog% rgtalﬂs lﬁsém%}oﬂ? afity
of cl ock sour@e@tlc@ﬂpctme&scqu’re;itmamiecsemon@n@hmwEoﬁﬁsc% ey 9339965

EiIGfs ]ng; L];/e QS V\ﬂnh @E” @9 welrl gsqﬁ{ga@lnge(? gr éogl%hteg‘rdﬁa ﬁﬁg I%%I egergtncg duq %\é ex&utm g

bUCh functionb While shown as being external to memory 970, it is to be understood
that one or more of electronic components 915, 925, 935, 945, 955, 965 and 967 can
exist within the memory 1570.

10077] It should be appreciated with the benefit of the present disclosure that illustrative
aspects describe wireless communications that particularly benefit from enhanced
frequency/clock source selection for switched mode power supplies. However,
applications consistent with aspects described herein can benefit that do not include
wireless communication. For instance, the load can be susceptible to electromagnetic
interference and compatibility issues at certain frequencies that degrade performance,
Device components can have changing power requirements that arise without a change
in a transmission mode. Moreover, motivations for providing adequate and efficient
power supply and regulation need not be confined to serving portable devices. For
instance, a more economic design or less device heating can be achieved by better
frequency selection/clock source selection.

[0078] It should be appreciated by the benefit of the forgoing, that in some aspects the
subject innovation provides system(s) and method(s) for dynamically scaling switching
frequencies and selecting clock sources of switched mode power supplies (SMPSs) in a
mobile station. Switching frequency is dynamically adjusted in response to a change in
mode of operation for wireless communication employed by the mobile station, the
selection of an additional mode to be operated concurrently with mode(s) already in use,
a change in band or channel associated with a mode of operation, or a change in
operation conditions of a set of loads associated with functionality of the mobile.
Switching frequencies of SMPSs can be adjusted to avoid or mitigate radio impairments
introduced by such changes, such as when a harmonic of the switching frequency falls
in a channel being received by the mobile station, or such as when an interfering signal
present at a receiver input has a frequency separation from the receive channel that is
near a harmonic of the switching frequency. Switching frequencies can be selected from
a lookup table that associates optimal acceptable frequencies, or frequency ranges, with

various modes of operation, bands, or channels. Alternatively, or in addition, acceptable



4. The method of claim 1, further conprising selecting an appropriate
swi t chi ng frequency source that pronptes stable operation of the
SMVPS. . The nmethod of claim1, further conprising determning
t he power W%&W?’F"é’ﬁ\’é‘nt conprising a peak |oad current ofCENE2MYETHf
operati on. 6. The method of claim1, further conprising
determ ning the power requirement conprising an average |oad current
of the node of operation. 7. Theonmet hod of claim11, further
conprising determ ning the power requirenment conprising a nom nal

vol t age or vdldjegeies cange seiéctctd’throlrgfdzec@ﬁpaﬂﬂﬁfcﬂhﬁv@dﬁing fBeﬁuencws availéble tbhe

d of cl et
et hod of <! S0l b OB Tt SRUELILAL A0 BEAPONEN cppp
operation.  that mustQe sFtiséedizt hogcofablelsavitohid ﬁécmmtcherx sewsfRlokls §dugbes can
Se! ecting a }%&&h&pgnsgrﬁgn ognsgxxmlg VI n&lg ésegv%ch can z!ts élﬁ%? tt{)\r}?t%ii}_an

swi t ching frequency '0” frequénc \ _
10. The net hodeepfablelswitehirg, frefquencher corrprl sing selecting a switching

frequenc %VI ng ﬁorcﬁgg_o ai[e ﬁ@#ﬁ@gﬁ/ }% Pl e 1?&\,\% dgsfcugead 18e1];1re9%q3ncy

senS|t|vty _ erernt
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proxi mat e CormERE &sGHeF fRlihPhfie Lkl Gt CHPIRE bk GuctiblsGhdy HeSRG &t in
memory units, or memories computer-readable media, and executed by processors. A
memory unit, or memory, may be implemented within the processor or external to the
processor, in which case it can be communicatively coupled to the processor via various
conventional means.

[0080] In one or more exemplary embodiments, the functions described may be
implemented in hardware, software, firmware, or any combination thereof, If
implemented in software, the functions may be stored on or transmitted over as one or
more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another, A storage
media may be any available media that can be accessed by a computer. By way of
example, and not limitation, such computer-readable media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other
magnetic storage devices, or any other medinm that can be used to carry or store desired
program code in the form of instructions or data structures and that can be accessed by a
computer. Also, any connection is properly termed a computer-readable medium. For
example, if the software is transmitted from a website, server, or other remote source
using a coaxial cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or
wircless technologies such as infrared, radio, and microwave, then the coaxial cable,
fiber optic cable, twisted pair, DSL, or wireless technologies such as infrared, radio, and
microwave are included in the definition of medium. Disk and disc, as used herein,
includes compact disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy
disk and blu-ray disc where disks usually reproduce data magnetically, while discs
reproduce data optically with lasers. Combinations of the above should also be included

within the scope of computer-readable media.



12. The method of claim8, further conprising determ ning the power
requi renent conprising a peak | oad current of the node of operation
and the radio frequency sensitivity of the node of opej,

13. The n@&%%@’g? Ia|n18 further conprising selectlng(aﬂ';{rh93{309]"[3’8733

source that produces a switching frequency spectra attenuated at a

sensitive radio frequency of the | oad conponent. 14. The
met hod of claim8, further conprising S$8lecting a scal ed version of a
cl ock source. 15. The nmethod of claim 14, further conprising

sel ecti ni§08t1scal eds viegnilaygd dbreinh ghectbio KPraessioE ecamprisgst Bt ip gotglimited to
frequency of gmglltl%k sl é@cﬁ‘e u&rb&gso?sn M@p}%bé@% SRE BERire DhQRKhread

16. The netho T al further conprising altering the frequency
of the cl ock sseutere C@@M’@’ amuEMES ProseROTge ARHEEHT BIGERSCHHPriodAg a

frequency di \{ﬁtﬁ@tﬁrem teQecQﬁ(ngEWQl G- ¥6r@%rod§%@ﬂ| Wih haddvare multithrdad-
The nethod of claim 1, further npri si nq mning a subsequent

mode of oper dedhaeiosyo Parelied Plﬂ‘@f@!@’bc Wf?élﬁltp atformb W“](‘tl APBPREH shgedgmemory.
subsequent P OVt oh 8HY 'arﬁm’egﬁol Qfn td18 SURSRALRN dREE Of agpReHiol ispRificand

integrated circuit (ASIC), a digital signal processor (DSP), a field programmable gate
array (FPGA), a programmable logic controller (PLC), a complex programmable logic
device (CPLD), a discrete gate or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions described herein, Processors can
exploit nano-scale in order to optimize space usage or enhance performance of user
equipment. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
MICroprocessors, One Or More MIicroprocessors in conjunction with a DSP core, or any
other such configuration.

[0082] Furthermore, in the subject specification, the term “memory” refers to data
stores, algorithm stores, and other information stores such as, but not limited to, image
store, digital music and video store, charts and databases. It will be appreciated that the
memory components described herein can be either volatile memory or nonvolatile
memory, or can include both volatile and nonvolatile memory. By way of illustration,
and not limitation, nonvolatile memory can include read only memory (ROM),
programmable ROM (PROM), electrically programmable ROM (EPROM), electrically
erasable ROM (EEPROM), or flash memory. Volatile memory can include random
access memory (RAM), which acts as extermal cache memory. By way of illustration
and not limitation, RAM is available in many forms such as synchronous RAM
(SRAM), dynamic RAM (DRAM), synchronous DRAM (SDRAM), double data rate
SDRAM (DDR SDRAM), enhanced SDRAM (ESDRAM), Synchlink DRAM
(SLDRAM), and direct Rambus RAM (DRRAM). Additionally, the disclosed memory
components of systems and/or methods herein are intended to comprise, without being
limited to, these and any other suitable types of memory.

[0083] What has been described above includes examples of one or more embodiments.
Tt is, of course, not possible to describe every conceivable combination of components

or methodologies for purposes of describing the aforementioned embodiments, but one



sel ecting another swi tching frequency source appropriate for the SMPS
to power the subsequent node of operation of the | oad conponent in
accordance with the subsequent power requirenent. f
claimi1, M2 %Sénprl sing : determining a sinul taneo-ﬁ[gﬁr'%gg]w&gﬁg
operation for a second | oad conponent; determ ning a second power
requi renent of the sinultaneous node of operation; and

sel ecting another swi tching frequency sdurce appropriate for a second
SWPS to power the sinultaneous node of operation of the second | oad
conponent i n dcodingdandsdl Wi tthe eHemae conghipotier masy Ufurtegregpmbinations and]g,
The met hod Ofpei%lmlﬁ’dt%sl%{_ \)Mlg&se'eﬂﬂb(; enft§ Rt p@s@ﬂiesec&@gdrﬁws 1l Gescribed

i dentical . clarm1l, further cofprising

det er ni ni ng ampodimeys al@p’éﬁ@l@ﬁ @menfil@?ceall\ﬁpql@ﬂt@§§011§dﬁ@ﬂ]ﬁqa§gts|a@jﬁVa@yplhﬁe
21. The met hqgh 9fu Gl fﬂe%&rlt Lﬂﬂrst:gﬂ:érof Qﬁ@ﬁénﬁéd‘&aﬂl@t ?ﬁr’fﬂeﬂhcﬂ& 18 {HIRARnOf
operation conprising a nodul ation The_net hod of
claim 21, furtidiepe é%fﬁ!pr ‘iadlugigs, detﬂéhlﬁiﬂﬁa”n‘@oﬁemd@dof’oséf‘ﬁ&%t i%n hat zpd
hardware or sffyeng 189(9111't%@j%&t@ﬁ'edﬂ%@ﬁoneﬂﬁﬁ’{eﬁﬁs 416 RSSO theRive in
receiving a signal in sel ect'ed nodul ation format, 23. The
met hod of cl & menner f%mbﬂa@ietp Ge P SPPRPITEE e i RYHRYIStIRe 1hdespreted when

requirenent by, AGEESSI Adsidoral 968t 4 agkup data structure.



35 24. The nmethod of claim 1, further conprising determ ning
t he power requirenent by sensing a paraneter related to power

consunption by the | oad conponent. 25. The nethod of claim 10,
further conprising determ ning the power requirenent by sensing a
paranmeter related to power consunption 26. The nethod of claim1,

further conprising selecting the switching by, screening a set of
avai | abl e swi tching frequenci es agai nst32an acceptance criterion; and
sel ecting one switching frequency fromthe set of avail able sw tching
frequenci es that best satisfies the acceptance criterion. 27.
At | east one processor for dynam cal It gglisusting a frequency scal abl e
swi tched node power supply (SMPS), the at |east one processor
conprising: a first nodule for determ ning a node of operation for a

| oad conponenyj.td S8eangd nodul e for determ ning a power requirenent
of the node of operation;

1. A method for dynamically adjusting a frequency scalable switched mode
power supply (SMPS), the method comprising:

determining a mode of operation for a load component;

determining a power requirement of the mode of operation; and

selecting a switching frequency source appropriate for a SMPS to power the

mode of operation of the load component in accordance with the power requirement.

2. The method of ¢laim 1, further comprising selecting one of a plurality of

clock sources, each producing a different switching frequency signal.

3. The method of claim 2, further comprising selecting the switching
frequency source in part by quality (Q) factor, wherein the plurality of clock sources
comprises first and second clock sources having respective switching frequencies that

are acceptable and having different Q factors.

4. The method of claim 1, further comprising selecting an appropriate

switching frequency source that promotes stable operation of the SMPS.,

5. The method of claim 1, further comprising determining the power

requirement comprising a peak load current of the mode of operation.

6. The method of claim 1, further comprising determining the power

requirement comprising an average load current of the mode of operation.

7. The method of claim 1, further comprising determining the power

requirement comprising a nominal voltage or voltage range of the mode of operation.



and a third nodule for selecting a switching frequency source
appropriate for a SMPS to power the node of operation of the |oad
conponent in accordance with the power requirenent. 28. A
conput er program product for dynam cally adjusting a frequency

scal abl e swi tched node power supply (SMPS), the conputer program
product conprisng: a conputer-readable storage medi um conpri sing,

a first set of codes for causing a conpddter to deternine a node of
operation for a |oad conponent; a second set of codes for
causing the conpuﬁer t Bredrathor of eleimal. futhercomprsing detsminingfthe peserode of

operati on; uirement comprisine® rhd# Eehueedy sefsitRHESE AL deCRYSIABaL he
conputer to sé?ect a sw tching frequency source appropriate for a

SWPS to power the node of operation of the |oad conponent in

accordance with the POPRN k@AY JrERAL 8, fdfer comprISI@seléﬁngpaO%ﬁéh@
for dynanlcally adj usting a frequency scal able swtched nbde power

suppl y ( SMPS) reqyefpéy ab‘ﬁ%’ afeger IBIHWP o Fhﬁbbwnchmg frequency within a band of radio

frequency sensitivity.

10.  The method of claim 8, further comprising selecting a switching

frequency having a center frequency within a band of radio frequency sensitivity.

11.  The method of claim 8, wherein the radio frequency sensitivity of the
mode of the operation arises due to proximate components susceptible to

electromagnetic interference.

12.  The method of claim 8, further comprising determining the power
requirement comprising a peak load current of the mode of operation and the radio

frequency sensitivity of the mode of operation.

13.  The method of claim &, further comprising selecting a clock source that
produces a switching frequency spectra attenuated at a sensitive radio frequency of the

load component.

14.  The method of claim 8, further comprising selecting 2 scaled version of a

clock source.

15.  The method of claim 14, further comprising selecting a scaled version of
the clock source by altering a frequency of a clock source using an SMPS clock

generator block.

16.  The method of claim 15, further comprising altering the frequency of the
clock source using an SMPS clock generator block comprising a frequency divider with

programmable divider modulus.



means for determ ning a node of operation for a | oad conponent; neans
for determ ning a power requirenent of the node of operation; and
nmeans for selecting a swtching frequency source appropriate for a
SMPS to power the node of operation of the |oad conmponent in
accordance with the power requirenent. 30. An apparatus for
dynam cally adjusting a frequency scal abl e swi tched node power supply
(SMPS), the apparatus conprising: a nod® detector for determning a
node of operation for a | oad conponent; a switching frequency
sel ect or conponentl7f or Tidebahatiohclrign B fiptheesonpegiug:r enent of the node of

operation; a swt gighfiRILRONRL HUAPISbaLaES: hDRL SRS the | oad

|
conponent; and Ing fTrequency seléec Aponent for
sel ecting a swit cletpgpifingesrbsrsyes pewe ecqapprenpof tht bfequent medeIWPS t 0
pover the nodg.0fi,QRGf ation of the | oad conponent in accordance with
t he power requirenent. 31. The apparatus of claim 30, wherein
the switching fregelegtiayanpdicesitshing Saponerrouicsapmptimte fortlerSMRE tepbwerg a

swi t ching f re@yﬁm&y{umlmgleém&%%%%@ﬁw@(iad%oﬁé%%@'i#&oﬁgms WA hesour ces.

32. The apparatus of ¢ ] erein the ching frequency

sel ect or conpyhEAten ROWenFEWEIMeRor sel ecting the switching frequency
source in part by quality (Q factor, wherein the plurality of clock
sources conprises first and second cl ock sources having respective
swi tchi ng frequendfes Thiaretipdeof geiwebfyBrecommdsihayi ng different Q

factors. determining a simultaneous mode of operation for a second load component;
determining a second power requirement of the simultaneous mode of operation;
and
selecting another switching frequency source appropriate for a second SMPS to
power the simultaneous mode of operation of the second load component in accordance

with the second power requirement.

19. The method of claim 18, wherein the first and second SMPS are

identical.

20.  The method of claim 1, further comprising determining a mode of

operation for a wireless communication device.

21, The method of claim 20, further comprising determining a mode of

operation comprising a modulation format.

22. The method of claim 21, further comprising determining a mode of
operation of a hardware or software configuration that enables transmission or receiving

a signal in a selected modulation format.

23, The method of claim 1, further comprising determining the power

requirement by accessing a stored lookup data structure.



33. The apparatus of claim 30, wherein the switching frequency

sel ector conponent is further for selecting an appropriate sw tching
frequency source that pronotes stable operation of the SMPS. 37

34. The apparatus of claim 30, wherein the frequency sel ector
conponent is further for determ ning the power requirement conprising
a peak load current of the node of operation. 35. The
apparatus of claim 30, wherein the sw t¥hi ng frequency sel ector
conponent is further for determ ning the power requirenent conprising
an average | oad c@#reﬁﬂmoﬁmmh@cﬁnﬂ@mof fapheratdngmnising  determinid@. thd p@wer

apparatus of &ﬁfﬁ% é%;@ aﬂ%w&¥‘%ﬁ@d fﬂﬁﬁuencéwéﬂl%goﬁﬁ P ng

conponent is furt rmning t

a nom nal vol wagencot. voltage range of the node of operation.

37. The apparatus of claim 30, wherein the switching frequency

sel ector conmponent is further for the frequency sel ector conponent
for determning tR& poWier metaofiiof elwemt10c furbei sémgisamgr dethiroinfuget)e eowyr

sensitivity %qtﬁll%ﬁr'leﬁ%g@en@ﬁxgﬁ?%ﬁ%&%ﬁmed t0 )Po%veeT e§§um}tﬁc gy appar atus of

claim 30, wherein the swt requenc onponent IS
further for selecting a smntchlng frequency havi ng i nteger multiple

of that switching,fr eqﬂ%ﬂﬁ% hotlok Bbi 2 1R 1dco?n£n£ ﬁ%&f?ec%ﬁﬂyﬁﬂ&t{lﬁa by,

sensitivity. appar at us o erein

swi t chi ng frequen@?ﬁﬁéﬁé@ﬁﬁﬁaﬁ@W%@ﬁ@ﬁﬁmg§f@ﬁﬂ@hﬁ%ﬂﬁ%aug@ﬂé@teng a
swi tching freguengynhaving a center frequency within a band of radio
frequency sensitivity. 40. The apparatus of claim 37, wherein
the radio f requené%lecé‘é&%@tSWFl’t“}g Brquenes rrgpdee sof Oftahfélablpéwmhlrmn ari ses

due to proxi r@q@elﬁ@%@%&k%ﬁ%@%é&in@e LerRipeCct romagneti ¢
i nterference.

27. At least one processor for dynamically adjusting a frequency scalable
switched mode power supply (SMPS), the at least one processor comprising:

a first module for determining a mode of operation for a load component;

a second module for determining a power requirement of the mode of operation;
and

a third module for selecting a switching frequency source appropriate for a
SMPS to power the mode of operation of the load component in accordance with the

poOwer requirement.

28. A computer program product for dynamically adjusting a frequency
scalable switched mode power supply (SMPS), the computer program product
comprising:

a computer-readable storage medium comprising,

a first set of codes for causing a computer to determine a mode of
operation for a load component;

a second set of codes for causing the computer to determine a power
requirement of the mode of operation; and

a third set of codes for causing the computer to select a switching
frequency source appropriate for a SMPS to power the mode of operation of the load

component in accordance with the power requirement,



41. The apparatus of claim 37, wherein the frequency sel ector
conmponent is further for determ ning the power requirenment conprising
a peak load current of the node of operation and the radi o frequency
sensitivity of the node of operation. 38 42. The appar at us of
claim 37, further conprising the frequency sel ector conponent for
selecting a clock source that produces sw tching frequency spectra
attenuated at a sensitive radio frequer®y of the | oad conponent.

43. The apparatus of claim 37, further conprising the frequency

sel ector conmponent for selecting a scaled version of a clock source.

44. The appar at us,@f CA@LﬁBﬁéﬁl’s W@;n%ﬁ&aw@dj&%ggh%ea&nfz}r SAUBRSWvitched

sel ector conponent is further for 'selecting a Scaled version of the
cl ock sour ce Bydeapvesipny SMESediraresatst coPERBEk source using an SMPS

cl ock generator bLREGK for determining 2 moddf RPRASEEMSI0R] codlpBidi; 43, Wwherein
the switching frequency sel ector conponent is further for_ altering

the frequency of RESEMGERTRBIE RS HYTBREISHBLY B OBEHEPRSr bl ock
conprising a frquﬁﬂﬁxfmqua%gasm éhhlgq%eqwnaﬁm%b@%@bpﬂasi%r Al 1S .
, e

it
46. The apparatus_of claim wherein the no etector is further

for receivi ngPoPRFBE Hats B Rrepicn of ths doag GRRRONAE dacsTdgse MER ISROYYT t he
| oad conponentquikRéntf r equency sel ector conponent is further for
determ ning a subsequent power requirenent of the subsequent node of
operation, and the frequency sel ector conponent is further for

sel ecti ng anot her 36w t £hbf@ratds AL BREMICE DM bGP R QA0S Scalidle $WIRkhAVPS
to power the supsequent de_ of q&gration of. the | oad conponent in
accordance wiPHePH ersqﬂll’i%{érggt]}grﬁ’ﬂb% PSRNt 47. The

appar atus of cl ai andQe ddistidr i@ deleMIPhg 5 idde of operationForeElcANGmpDIat;
detector for receiving.informati on on a Si t.aneous node

operation for a s &8y Ig aueélw @ﬁfompOllenrg}j(Jll' determining a power %fquiremeut
of the mode of operation;

a switched mode power supply (SMPS) that supplies the load component; and
the switching frequency selector component for selecting a switching frequency
source appropriate for the SMPS to power the mode of operation of the load component

in accordance with the power requirement.

31.  The apparatus of claim 30, wherein the switching frequency selector
component is further for selecting a switching frequency by selecting one of a plurality

of clock sources.

32.  The apparatus of claim 31, wherein the switching frequency selector
component is further for selecting the switching frequency source in part by quality (Q)
factor, wherein the plurality of clock sources comprises first and second clock sources
having respective switching frequencies that are acceptable and having different Q

factors.

33.  The apparatus of claim 30, wherein the switching frequency selector
component is further for selecting an appropriate switching frequency source that

promotes stable operation of the SMPS.



a second SMPS that supplies the second | oad conponent; and a
second frequency sel ector conponent for determi ning a second power
requi rement of the sinultaneous node of operation, and for selecting
anot her switching frequency source appropriate for the second SMPS to
power the sinmultaneous node of operation of the second | oad conponent

in accordance with the second power requirenent. 39 48. The
apparatus of claim47, wherein the firsi7 and second SWMPS are
i denti cal . 49. The apparatus of claim 30, wherein the node

detector is furthé# foFhechppesid of cigmaB0nwiteciothedpqueaty satecfoo corgponent is
wireless co i j ' . f [ 9,
wherein the ol dat SerBRMESRs powg: eailen; EDEBRRNY BMSol R Pt
oper ati on conpedesit pperatioppdul ati on for mat . 51. The apparatus of
cl ai m 50, wherein the node detector is further for determ ning a node
of operation of a hardware or software configuration that enables
transm ssion or rééei vilgerRargivg waiclaim 38, whéreiatthel swivchingaf¢auency oeleetor

52. The appar ; ' i i L
52 ey Lo il Ty M S Y BRI o

by accessi ng @T¥ef 8@ modorigpeddtta st ruct ure. 53. The apparat us
of claim30, wherein the switching frequency sel ector conponent is
further for determ ning the power requirenment by sensi ng a paraneter
rel ated to power é8nsubist BAaly of ki 38d whyapdhe witching frequency selector

component is further for determining the power requirement comprising a nominal

voltage or voltage range of the mode of operation.

37.  The apparatus of claim 30, wherein the switching frequency selector
component is further for the frequency selector component for determining the power

requirement comprising a radio frequency sensitivity of the mode of operation.

38.  The apparatus of claim 30, wherein the switching frequency selector
component is further for selecting a switching frequency having integer multiple of that

switching frequency within a band of radio frequency sensitivity.

39.  The apparatus of claim 37, wherein the switching frequency selector
component is further for selecting a switching frequency having a center frequency

within a band of radio frequency sensitivity.

40.  The apparatus of claim 37, wherein the radio frequency sensitivity of the
mode of the operation arises due to proximate components susceptible to

electromagnetic interference.

41.  The apparatus of claim 37, wherein the frequency selector component is
further for determining the power requirement comprising a peak load current of the

mode of operation and the radio frequency sensitivity of the mode of operation.



54. The apparatus of claim53, wherein the swtching frequency
sel ector conponent is further for determ ning the power requirenent

by sensing a paraneter related to power consunption 55. The
apparatus of claim 30, wherein the switching frequency sel ector
conmponent is further for selecting the swtching by, screeni ng
a set of available switching frequencies agai nst an acceptance
criterion; and sel ecting one sw tihing frequency fromthe set
of available switching frequencies that best satisfies the acceptance
criterion. 42, The apparatus of claim 37, further comprising the frequency selector

component for selecting a clock source that produces switching frequency spectra

attenuated at a sensitive radio frequency of the Ioad component.

43.  The apparatus of claim 37, further comprising the frequency selector

component for selecting a scaled version of a clock source.

44,  The apparatus of claim 43, wherein the switching frequency selector
component is further for selecting a scaled version of the clock source by altering a

frequency of a clock source using an SMPS clock generator block.

45.  The apparatus of claim 43, wherein the switching frequency selector
component is further for altering the frequency of the clock source using an SMPS clock

generator block comprising a frequency divider with programmable divider modulus,

46.  The apparatus of claim 30, wherein the mode detector is further for
receiving information on a subsequent mode of operation for the load component, the
frequency selector component is further for determining a subsequent power
requirement of the subsequent mode of operation, and the frequency selector component
is further for selecting another switching frequency source appropriate for the SMPS to
power the subsequent mode of operation of the load component in accordance with the

subsequent power requirement.

47.  The apparatus of claim 30, further comprising:

a second mode detector for receiving information on a simultaneous mode of
operation for a second load component;

a second SMPS that supplies the second load component; and

a second frequency selector component for determining a second power
requirement of the simultaneous mode of operation, and for selecting another switching
frequency source appropriate for the second SMPS to power the simultaneous mode of
operation of the second load component in accordance with the second power

requirement.
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48.  The apparatus of claim 47, wherein the first and second SMPS are

identical,

49.  The apparatus of claim 30, wherein the mode detector is further for

determining a mode of operation for a wircless communication device.

50.  The apparatus of claim 49, wherein the mode detector is further for

determining a mode of operation comprising a modulation format.

51.  The apparatus of claim 50, wherein the mode detector is further for
determining a mode of operation of a hardware or software configuration that enables

transmission or receiving a signal in a selected modulation format.

52.  The apparatus of claim 30, wherein the switching frequency selector
component is further for determining the power requirement by accessing a stored

lookup data structure.

53.  The apparatus of claim 30, wherein the switching frequency selector
component is further for determining the power requirement by sensing a parameter

related to power consumption by the load component.

54,  The apparatus of claim 53, wherein the switching frequency selector
component is further for determining the power requirement by sensing a parameter

related to power consumption

55.  The apparatus of claim 30, wherein the switching frequency sclector
component is further for selecting the switching by,

screening a set of available switching frequencies against an acceptance
criterion; and

selecting one switching frequency from the set of available switching

frequencies that best satisfies the acceptance criterion.



