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TI TLE: DEEP SLEEP MODE FOR WLAN COVMUNI CATI ON SYSTEMS
1. Technical Field The present application relates to
wobeddogieel ess Local Area Networ k) communi cat POW/US2005/006113

devi ces for perform ng conmunication in a WAN n ﬁ\ﬁ\ﬂ(
an@TBid:r espoREERSLERR RQR WLAN FOMMINICATHE YR,
systens and nethods, and in particular to standby

1. Techm@ﬂ@m& hereof. 2. Background Art A wireless |ocal area

q“ﬁe Present %pgl dpgtlon rglxtlep{oewggltl QWYTQM@&? %éa%ﬁﬂl@)td@ﬂﬁnumcatlon devices for

an extension to or as an _ alternati " d
perforn poreplcR 0 L 3NLANGHHET K SBAROB PGB SRSt 1 iy egpputr systems an

methods £8 B 1RHBEN to Maddy rfodsstipmgde t ransm t and recei ve data
over the air, mnimzing the need for wred

connections. Thus, W.AN systens conbi ne data
2. Backgonn@dtti vity with user nobility. Today, nost W.AN

SY S EIIB 1064 reSiREvRALIs 8 PEGHIE & dathiatiagysten mwﬁlaﬂemai an extension to or

as an al?eg‘gﬁlwg 6{)rr e\giﬁgq#%\{: u sgrpggl (ﬁﬂ‘ue g%\ée| g'ngagedst?crémrréé(?ﬁ ‘hfﬂAN system transmit and
receive Sit@ Ovar UM ¢ie aiimivizigythd seed &y ‘t}ﬁ’é d:mgn@ctlppsad’éhu@f WLéléIn%IWn&t fpmbine data
connectg,fga,ﬁh@g}%blfhg,r reliabi I [ ty, integrity and security.

pes_of “spread s radi.o syste
f}oéa/u g}ﬁﬁﬂ@]ft}% Syptemp ruéeq ypeFr?S.lB‘A teﬂmolo A a n?eb%td rgdelo ge%lency technique
developsd/ Bt &atn relldbe asd mrdapcummmtm Fhgtemn dF lg@nreﬁdrﬁp??guwfeﬂw]@gsls designed to

trade ollf Qa(ﬁal\ndﬁ ﬁﬁle%tfxw}l;lk‘iﬁlh{yhﬁ{egrﬁp Slaab&ridyN TWH @pés o sfebd@ spectrum radio systems
trumis . standard. To al |l ow hi gher
are ﬁeqﬂeatliausﬁ‘bﬁéquﬁf}c& H%Pﬁing %rlddlﬁgc't Seﬂ‘f’?éceﬂstagﬁ‘& ard was extended to

8fhe st&ﬂd@rdv&emrtg a8l fevwaing avirdiess Bitad sremfetBrls timhopetate ifvip 8.4 Gz spectrum is
the IEEEEESZ #ﬂng_g V\‘Ecp ﬁlﬁ)&r}ﬁg{i&e cF H I}th%sngﬁoﬁp ﬁegﬁﬁdaﬁ?(dva%fextended to 802.11b which

s _conprise one Oor norg access
allows gstsirpiesf §- h and 18 é/PPa%’etthe% GélzxﬁPeFt&’dP RSERRE eI F ot e
Cdién@rﬁlﬁy, d@MN%?éBents I&ahprﬁemﬁ etihoré Rcdshy®inm0ite s@ingstio A twired network and remote

h m, the clien
client df‘ﬂ(@s glgt cgr\}{{VI)legt %)eve access 1t$ thjl'o{ll%l%wgﬁgsrlmkso IRQS%A%&%}' ‘\ﬁ]yﬂ % the client

cate directly w
devicesgizay [also tdwepunicdp équcmllﬂeea@ qtlespyt Theagaisediony deviess g I“?“ffuy P°rtable computer

systemp@i[ht\ﬁp}d@ c&xﬁlﬂﬁi&tﬁ)ﬁ ASNoed, 6115 reMriel to\Ak N ABIGATAYI 6t neodiilesDinstalled. Since remote

devices; a?é{s%i? ? gla e g? (g%e}lsg%%‘czgl ptavgyc\e}'iaﬂze %’g‘ﬁ.cgrqsal ﬂn%%th%%t?{n?&lmre for WLAN-
related @ttvitias 14ie bt rfsatyposierting tiecbagrmifeting Nsidhmfpre thegpertffigadliness of the
Systemsyst emrequired for W.ANrel ated activities is an

nportant feature aff t he btter i fetl
t R o e i, 80P AP T CEBvBbobr o e PN cands can be
operate@ifl€ ftaridby medbuden héexchihgNfrdath aackeds roveen the éws eavppufepsystem and an access
point is Eeg\tXra{i; oy § %ASV\E ?thdWi%Nieg &b QQaWpﬁé@ ARakRLIRIMbA?, Be WLAN card listens

en no exchan ta acke{ls bet we

periodiggllg fa5 ggf{lc @@ﬁﬁ‘ﬁ eSS gg}g&l%dlgﬁ acoy sig e Jresence ¥ Teadiness of the
access bﬁﬂ:u Hf)ﬁdler do\@itd pAfkes an@fexcﬂiingmjhm tl[ﬁidswompue’zr spsteml Inya sleep mode the link to

the acc6sp B?ug dlS +lfd Q‘[mziuor{tf (I;Pfﬂ% AR om t t%hle@@f% g{cép‘t Rt &RSin critical parts.

access pol nt

i rAectouimgrtg pmsasdwh@ﬁlgh ah@a%ﬁéhﬁqwﬁﬁ %lﬁélrﬁvt@s% @5 kgpjgetive during the

sleep xﬁﬁ@%ﬂ@f-ﬁtﬁe @y §taﬁﬁé RS %scﬂﬁloﬂil;lllat bl e roperttion @atha WLAN card circuitry by
ets. a e { t he

prov1d1nﬁ aﬁ)a%el céOé:E aé émc? %%oelfze V\ﬁl% f)%:'rath?]e fo ﬁe ra%%n&g&lﬁ §1¥1§ B&Eﬂy leads to a still

access pol
considethtderolverctonspmptip oy the sleepmodeheonviantimngl M rAN ¢ards e&sntcplgﬁmpf‘sﬁ-?-o mA of current

while 151 We Ql@% ndak tvx@é‘@& Blo rf Dlre @dﬂuh@él $dleyf Hyttﬁe(iﬁ'éred@a&tcﬁlator
ccor di ng

g e o P Bl e g LR o] s onen vtend e
time oB i‘d&ﬁﬁmﬁﬁd&le islaed mictle. tWidle vier WLAN &yl @ indlfecslasp aode, incoming data packets are

buffere%sag tlhé écgés% B{t h’ﬂ{ey 9199/&15%% r%@ed%@ﬁ fl W@LﬁNQ:Erdteﬁi@rs M&Mnﬁl@ fdde in order to

providi ng ba}lse cl ock Sld g ¢ dbv mods fo a
find Ostt‘ﬂlsthf thege arp Hé‘a (Bﬁfé?t%\ﬂ‘ieﬁ"ﬁ‘ % fhe (apfgssPRH} & "‘Fsétt?Pi o Bfyffagdby
usually leads to a still considerable power

consunption in the sleep node; conventional W.AN cards
of ten consune 15-20mA of current while in the sleep
node, whereof 8-9 mA are consumed solely by the
reference oscillator. In order to extend the battery
lifetime of the host conputer system knovvn V\LAN cards
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buffered at the access point. They may only be

retrieved when the WLAN card enters the |istening node
wonoirodenst o find out whether there are data packaiss005/006113

queued at the access point and transitions fromthe

oo TR0 SEOTTVICELL N B ] 00 D gt e

exchangedRfweén thcedaiomnt endaivantige dbiewEldnmesheadde @@h@ Pﬁ’é‘elm méf’hﬂevmg efficient
datarateSthe client device. This may lead to further problens
I'n achieving efficient data rate Furt.h t he.
Pohert e Bises @pit fuiiviss g e gaties rdilnir [é B fgyicg) 'S i e Sieep mode are
generall YihiG®l th Stuhp uirbd GlagRgetmie aagperifipé niee ahd theygalatripatkely gp guretrieved.

Thereforcf, rfg;g/grlﬁ]xa a? %Aﬁilat xgs a(f‘lé%el{a% gh@e[dvﬁta@@@ﬁdsﬁa‘ll? guffehﬁ?fr@iﬁ‘ onsiderable data

a pac go unretrieved her ef or e,
loss. conventlonal MLAN systens al so have the di sadvant age
of usually suffering from considerable data | oss.

f VENTI ON An i nproved W.AN
I“SCLQ§Hﬁﬂﬁ%%ﬂ§§ gﬁo evice for perform ng conmuni cation in d
WAk Adprovetl WOlAN eomeinusiseifos SI9vsedfion Berformiggyfomgication i p WLAN hetwork an

correspoﬁcnﬁ ﬁlteg&@([@f:&lﬁ Ichipy, Sdoﬁﬁﬁerads}ﬂelﬁﬁeinh Qﬁ&loasf &re [Pi@vided @t tohaytovercome the

dlsadvanéa'gﬁr %\é/@rhéggg gagrh%ﬁ aEP%a g’ntsomaa/ gvm‘léeoap He%gts e%nﬂ!)de or operating a
WLAN dominuaipginiedeiviagthat may e the nmmge af qopwmipe @%@@atﬂ%valfss ﬁwr i the decp sleep
mode thghq}{ & cc;nb&tl 1V 8. @{ otlecP Bt bintesls, ﬁie@tﬁdlef)ff 6&éch ¥xtbrAMS battery lifetime of

int S de t ha oy,
the host §pré@&r anq aﬁhls‘{Pur,ge %’Og;?fl rﬁgsnlfnag e.e { ﬂ-némcteg eﬁgﬁa]fe eg{i)%!lnnents increased
battery lﬁ%tﬁr&mdtb/ Beachiatet! ehie ot degingaheckehtize ofatsmackespratvash the gesese peint and the

§ h€ e dRiiRuhaLES biB¥reR6l RRRAREEBEs dubito deferred
client d?me q“ mn Wgeﬁﬁofdnge, ’ r?g?galsed ba}tst er yrel ifetine may be
rmwmwaﬁ$N@M%HﬂVﬁ1le not deferring the exchange of data

RA6eehSoddRnt\e WLANl&mﬁﬁﬁtl%ﬁn {Ewica for panidriifpcommingigption in a WLAN network
is provuﬁ;g cor@gi'smgl,]agprhsstica 8nn V\Eﬁoﬁl lllr‘? % 2 F}gplf?% gdgﬁ%ﬁél osé?l@aicﬁ' eaBd/ a dohfk & LkitTBrhe physical

ase ue to def erredd i
comecmwepm b prratidingen pirvesigad rremdction pf dife Ve AN oWMBAEAR RN 2 Wircless

commuBQIPURLGRL | PR SVt Rornedtion 63ciliatons ngnreasimarthe pitysical comedion unit for
prov1du§&ﬂqé52c?l]tc\é\%e§wil ?10 S‘%ﬁlqg g'xe ?ynggl c(?ﬂn%or?urﬁhﬁé ol unit is connected to the.

connectl on oscli at or
physicaB canpertionobsciliatpit for Thrsrofing g)p@gﬁon b rlisephypiesh cofppgtion é)so,lllgpor The WLAN

commuﬂgam.(ﬂ (Q’VIE&? @peﬁb%?ﬂ %hﬂrﬁﬂ&ﬁ@&hbc@ |1Tor @hnshnbihg\Mhddd receiving data packets and in a
communi catl on SS CO
sk BT PR BB RO AP B BRI B bAflaor e e WEAN

commugicHfitiedsviedkntes tielfiest gimdby wede. connection unit for
pl?}l%}{dﬂ% o@lmglnya?‘l' &@érat&ﬂi}@lﬁ%ip% &}f&ﬁﬁﬁg Shigfidlicafidd ih BWLAN network is
sical connection unjt,

prowdeé @pm@élp@a phygicsl h:gnnﬁqﬁly% Flﬁpg}t acpglﬁ%c@gfopxbeﬁtmg S’o&?llﬁaltoérl tc cult,f aéuri a control circuit.
The phsRal dofebtion Gir@P &y fai providing a pHysicad bonséctial of dherintesratédogircuit chip to a wireless

commu]mﬁz&mn mgt o Thzgﬁym WA &1 fu&@ﬁduaﬂ 19@0\“1&@d ’co&he‘%ﬁ?ﬁ@bcloﬁnecﬁon circuit

Fipsinal Capitestion SO S ection e e gye ircuit is connected
for providiogs nhiysigg! certeetiop Aorictasalamie PR f"i“?e§*t‘°n§f‘%ﬁ‘1rd By SBERLe
to the ﬁﬁpﬁcaﬁ&ﬁﬁef:&‘n ostllator tifcud G Rb@dIlih® o 2aat df\ﬂ&tphydichbcopteytg)n osdillator circuit.
The mtg%q?d(e:cgct:ulég: ;118 X opfterﬁblea' : %rco whe ncatl g%no\ég‘m&gn &kegavmg data packets and

mode
in a fire stieitly medet Thesgontiah plgcg);t ataé@teé tqc}g@ﬁtlyatecthq Iﬁlysflc@} co&éqctpqg'omllﬁ&)r circuit when

themte%n‘%{éﬁbiﬁh@éhﬁﬂe%rs'tk[%f@st%&t%&xﬂ&fe\/\mk is provided conprising
| cal _connection Circui

Oglc"l‘ c?F‘bﬁfl“Pf‘é‘&ﬁt comghtar %{St% r{?r peffgr Slcc(lcjnl% numc'aﬂ&eﬁltei AN network is
providgadhdpmbiisily aqubypsivelc¢oneeatiani devics, & phglcﬁlcgonngat@v |o§p|11]q@r #nd a control device. The
phySIC?R hc)éﬁﬂe&ﬁll £ARNRCH} %ﬂ)vﬁifngtehﬁh)lsﬁél e&ﬁx@&tﬁ)ﬂ hel tﬁ@ Ublﬁpuﬁéhlsﬁktehp to a wireless

eos comunt gatl on l F':Ee@ t gys cal connection device for
commuisptiea cReiiBh. J4t PINFISH! GPRgstet: aﬁ"‘c‘ atPrs‘S 8‘8‘:‘? t %8“ P Ae
providiR§y pliysied! confs@cddclosigmal to eieiphysfealrconneaivn diivieg) Ehegbnjrol dewibe is connected to
connection clock signal to the physical connection
circuit. The control circuit 2is connected to the
physi cal connection oscillator circuit for controlling
operation of the physical connection oscillator
CIrCUIt The |ntegrated circuit chlp |s operable |n a

o - . I Y
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provi ded conprising a physical connection device, a
physi cal connection oscillator, and a control device.
wohersphyes cal connection device is for providi RgTAS2005/006113
physi cal connection of the conputer systemto a
DE0419pétr el ess communi cati on nedi um The physical connection
oscillator is connected to the physical connection
the physfiﬁvdoﬁﬁctfoﬁ rosdilfaﬁy foll b@@olﬁng)&p)éﬁhdhadf tieQyhpaal ¢copiectidn@sdiliator. The computer

system lﬁ%[%{a g u} ascoglgwﬂ ga 1?121'&8 fo A et% oﬂl%celv(fn% dat-g chkgtp EHdrana first standby

mode. Thermeot devise Hdiptet 4 @actlfvm the @hﬁsmﬂcpmlﬂ@l% a%ﬂlateﬁ When de copqputer system

emﬂsmpﬁ¥§¢&@gng@pnectlon OSC|IIator The conput er systen1|s
perabl & in_a, comuni cation &8, trans

é}héﬁt GRothes SEPRATRYL fapeh a‘tfk°é’fr§"m§ rfd i r“‘s‘,‘{”‘R St ﬁg"é‘ﬁ for performing
communivaiba.in 4 MANORtwod is pleviflae A @yac@hmmgtm@mdeawatqﬂaf@epr?wg a physical

connectlelh stﬂhg WLAW&E%%&&Q& @34k kd zatzvﬁélesy\@&ﬁmht&ﬁmﬁ QB E A physmal connection
tementers the first sta et an

oclltog H9BTHA FoSIFRA PR fonBis PPk ot QUL OR GEAE, Bl  conl
unit is oﬁk@a\téd&ﬁr dofifollipg bearkion ¢fthe@bysivelrvom@ttion pscillatom MMAmhqommcatlon device

is opera{pé [ c%\rﬂmqglgatloﬁa‘m%éyﬂj tf\aﬂénrl{t‘igé] DRkt %egenvﬂgﬁata plac‘i(et@ Qxﬁflﬁtaqgst standby mode.

si cal connecti on
The phyeleqhmmceat psgifates éi/ileé‘?é“’?tif‘ whepjthepgration GBWﬁu%A&‘Ia"tO ication device enters
the first SB@biAddeA physi cal connection oscillator is operated
for providing a physical connection clock signal to
t he physical connection unit. A control unit is
BRIEFDE&G&E@EON@F DRAWEN | ng operation of the physical

C’I‘BQ H&Sﬁlﬁa zﬁﬁullés afth{corpa_lbled WA eanapat efahd spa:ﬁd&ﬁbn d@ the purpose of

Ll
explalnl%tay g*nms]ésc Iw&xltla% \%?(i%st agenné)go gg con%]c_:c{ ds ﬂlqﬁlq% {hg glb&mon to only the

illustrateripaglé desdribed phylglpsc(g‘ [how @nn@@@tm@ ﬁandp@q‘lqdqa @ﬂdd‘Fedr JFurther features and advantages

will beddBBGhraA! Bt WE ElohRE aRPREB Bl Tdestiisio\b#DE invention, as illustrated in the
communi cation device enters the first standby mode.

accomppgng AraEE M ON OF DRAW NGS The acconpanyi ng

FIG.1 d nau\bln@sha@raa iflusicatingibe edmpdneits e WhNfcompuikle granptiteigiysteny according to an

Sp&&Ldi %@tlon for the purpose of explaining the
r|nC| € s are

s of the invention. g.ﬂ% mh g 4 within th
FIG.2 bels é(’?h’élf diagsam dlustyating the ?f’éﬂpf"?‘?éts ofl] & 48P 5151 %)niaﬂlcgcl.llltﬁgmprlse within the
i | WusKiahgdblasthpaasgsdne 1 X acepldiag togh elipdintehie
i nvept o a o and
FIG. 3 H({ &: %%2%9 m?spgglggglgck%ﬁgpp &ess ertilﬂ?{ B@Iﬁﬁ Hﬁrﬁﬁ

é] one rent rom OWI n a% {’)]
FIG. 4 m)lﬁ eﬂ?ya parayilusirating & deep ﬂﬁqu}?clbéetwt%%%is a‘emf ding fo ah embodiment;

FIG. 5 | | 1E bz'ﬁ&vv &E@idn illistrhthng a d&ep @lﬁ@&ﬁkymﬂg@rcﬂd’sm&(yﬁg to whenbediment; and
a I‘ am
FIG. 6 flS gﬂw% Taln ﬁus?rfltmﬁla ce d&'&% g?)tcéspegcc&a& JS M&Bm&ﬁ

REChpat | em according to an
enmbodinent; FIG 2 is a block diagramillustrating the

MODE@S%W&MY%&@?T%@NVENW control circuit conprised

g@{?&h@fﬁ%&%@ﬂ“&ﬁ&% gl%e:,ﬁ%:f?ntco L(I)% gxgllll z)g zies]plirgeg wdtﬁ rg‘erence to the figure
drawings| Whesstrlée blergents and soredturesargindigeted byoldke seferanecymiiérng t o an
eﬁ&&ﬁﬁ%%w to Fﬁ (1\’L QVLA§I @mbdtBW SR 3Wehl dodbtdidzab b Bnddiment is shown.

cl OC determ natj on I‘OCﬁ%SS accor di ng to an

The °°‘éﬁ’ﬂ?ﬁ‘6€ﬂsﬁﬁﬁ‘tay cqnipgise aqWVL.AN commpugicatgn 518 10 | | ust r at i ng a
deeprdsik aﬁﬁe @rbbcﬁmennghepﬁbm ssnrmmmaimd !:iwg:e ¥4)] reay comprise a physical connection
circuit elgp (}8-' Qﬁéf J&pcongecltﬁn 3t ftﬂeOWLQNaQﬁﬁ{Bu'citlloﬁj site%ékt §309t0 a wireless

oni ng process accor di

commuemt@@ m?élﬁm ovwomhs‘)ompmcwwwe PR, R OREARh gommunication
counterbpar!, Uik ndthricy, heiixaddi d&ﬁtﬁ&t&n@frcuﬁthes mﬁﬁ&)ﬁiphselar}atﬁiﬂctmcmﬂonlinﬁalred circuit for
sending/\}e{lglgg?e%e{l‘fuilg%gdlw f)rt mfra{r%edf S?%l S re e%t%el&%@er tﬁe%lteﬁss & i egmbmedlum Other

emen ures are In
transmissidngecepsion technigmesrmoayibe F@lleCReThe iPhysise) corppptipn CIFPIGl45InaYef°mP“S€ an internal
osclllatMeﬁe‘?eﬁﬁH?ﬁlé BhfnseaBylighissyst em according to an _
nbodi ment i s shown. The conputer system may conprise

a WLAN communi cati on device 120. According to the

enbodi ment, the WLAN conmmuni cati on device 120 may

conpri se a physi cal connectidn circuit 145 for

prOV|d|ng a phyS|caI connectlon of the WLAN

o -, . e A NP 2
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conmuni cati on medi um over whi ch conmuni cati on signals
can be exchanged with a WLAN conmuni cati on

woawsoséqart. For instance, the physical conneeCTms2005/006113
circuit 145 may conprise a radiQ circuit or infrar .
Eher BLAN sammusieHig [dgVicentRP grayr QEBNi hghFsti Bmssiop ﬁf?lg‘Péa‘SO that s
connected It(gﬂﬁab@sﬁﬂ 361ﬁ€dlbﬂ\lﬁr|c1)dt DM dor prdvizlingl arphysicalscoarentivu rlockasignalto the physical

connectl%cbrr:ultn}d‘w QFEe ephB calac% t%ﬁlcfga! &{nglqﬁgy'bg ﬂseﬁ &6 Q@ﬁlﬂéﬁ%ﬁhéﬂ@ééuéﬁﬁy generated

connection circuit %

by the mmnppacgletmawthunﬂlé Plyaibal EFoRpTRESHI 1451 Iy, @h%l?baf‘#“ﬁfﬁ fhhysical connection

osclllatopﬁmdﬁ bE A4ula@osSillA @érSratldpehe\ PN aroiFtoh Clatk siynal deadkageency of 44 MHz.
com nne td on oscillator 150

Other Weﬁ ﬁft"s‘fl ot ﬁrété“lgéto"allepg%aﬁ%me%m? cdlP 'Connect i on circuit
M&prdingr to pn embadinrgt, she PHRAN emmwnmm@n% |5 |eoBprish & MAC (Medium
Access (tJ(QltrBlB] @inﬂ{l] 180 Rt knax@a@ﬁ@ SSuhrhARatfoh i€ e tWIJAﬁ5 netwdie bfz) b()kﬁdu(aﬂilg access to the

connection cl oc
wielss GBIy g SISV S BPHENER P T SRR plaf sP e Rase Band
Processof) dirauitl 36 e cplvyrsingcthd copomnieativn signals iifterehangeablppver|the wippless communication
medlum?t{{tpg gi'taﬁﬂlt paclgeg %ropég%ﬁlle Efthe FRARNEEII 130 arQlfb@ |v1|cé @I‘s@r THeTEB PR YUt 135 may

uartz oscil]| at or ener at SlCa .
be conngc@ﬂqrq@ iphygical] celgﬁctlg{l &F%Ht %lst 0537?3%1*’@%%}1}8)9 unzfﬂtl als and to the MAC
circuit 163 f3€dxcHayPRShOfigiisiabickétor s operating at ot her

fFr%l%}’l G %’1{}%\1 %Eﬁ’h/n &E A@lp&lv & &0 n‘é‘} EdM; gk&%eép@le@ﬂ:ontrol circuit 140 connected to

di'nen conmuni cat i gn devi c %/§ " 150,
the physieshseinseion gwztar NGl fernfoneenes oreBtie 8f V%“ﬂ f°“i tory gieillator
AccordifP0 ¥ cRPodiad K3 Idé‘e@ts]eéprtohtfbl titveit YA0Ady Miethevrde Icodngcted to the MAC circuit 130
for exch%%d%l%%ﬁ% gl\sl\ﬁcc S to%ﬁstep& eM\.’Er &l%? a@aﬂmgh @e@f) ElQeB mode of the WLAN

I'catlon Ice 120 may further
commuig@tiprdegies @Omﬂlvlﬁéséﬁsgﬁﬁbbebﬁvocessor) circuit 135 for

GR BY §holtiRSnt} th@ph?%ﬂ&bﬁlle@tﬂillcﬁﬁltsmgﬂ@l @mpiié @ feduainy eiviakefor generating a

el 1.0
main cl?]%tsg‘;nza g:ey’ Riévllcén tEo eggen% %élyflha? cwﬁgh%nngrl%:gltsgna? gegé&e% Cfmm the physical
connectioh o®illaier K. Fdfhm@@ﬁh@frqqeqm dividss of the phiyricabeomieiion §cujt §45 may convert a
44 MHE s ¥SinEHon QQW@@M‘ 198 aClor Miktk tnath4ock @@na@x Irhﬁln@mﬂaﬁlmﬁxh ethe physical

connect@R %Eég%éyfbgégrh?c&% t%ltihe QIgF cublgthlgg pud/or ncu%%% an% AtRF deep sleep
control CIRMINLAYI fe@tdviding te wiainelodiodenatay the Mikdrciredt 1&0 @é/@pthg]B]@lécprcult 135 and/or the
deep sle%%&%ﬁ&lcu&l rlﬁ:d%egﬁe?t%gly connected to the physi Ca'

ction oscillator 150 for_ contraqllin eratloq of‘tdb band
tFreshgs e MAS) cireint3a @rd BHBRR sicpi Si5gpay 8 Gommisgoy it [pigsrated baseban

mediuni £Ces€ BIRQHE i1PE Nin, andtite efie@nesd, € pleepaiby odntrali gircuiti ¥40 1ubf alympe comprised

within t{l h gtred g’aseb%n 'L?ﬁ%{n%gce;s {’uﬂq%%@?%& 'aﬁo%f &nb%(ﬁgerft Qhe WLAN communication

eXx C ocesses
device @thr@y pcﬁ gorgmgg @pnt%ql@éﬁ?qq@ madl%@ﬁesgc]m@ Bl%bth%MApﬁgcult 130, the BBP

circuit 145N §.:0 B3P BlbpBbritrOItiElEMUE S sdpdfite\Miividnal\wirduits. be d escr i bed
ber %1\3, 'hfrl glﬁlgog%rﬂb %dl &;EAf\I comIerQa@%f? Idg\ﬁée %nﬁgf t:(#ng&ise additional internal

conprise a frequency divi
osc111atge hesidat mmgmyacqlrmnmc@qmgllagqr gﬂhfor p;yw@}pgﬁqu}( ﬁ]gnatlsﬁg certain components of the

WLAN [,ﬁg{x{g&g%@tlcetlb@ physi cal connection cl ock si gnal

A R AT (T N—
Unit) 109 Msrgedvidiny WILAN Wlopalititynta yhecaompeert systerd 4 TM—MAQ}WWE 430 of the present
embodiﬁlgﬁml?ﬁgltﬂeoéan&hg&:% i 8p@hod f& Qx gﬁgg Mﬁal%@a&kt?%@or control signals for

I n an embodi ment i C ctio
enteing s sbsndarnet OO EORAEL 6R Rt PR fappption device 120,

Accord@i2dé @ ctnb@liRP 12i GPLUi0s nb Furdiadieaonretiel tdehepﬂeaj deep control circuit 140 for
sendm%conll.rglos&gtna s ent{vR %Qd/&oaroanﬁs tgé Dbt Q&udR dLe é{; Ll&ﬁ lYnode to the deep sleep

circult O and/or the BBP circu

cmmdrﬁﬁméﬁﬂlor the deep sleep control circuit 140,

respectively. Further, the MAC circuit 130 and the BBP

circuit 135 may be conprised within an integrated

baseband nedi um access circuigt 125. I n anot her

enbodi nent, the deep sleep control circuit 140 may

al so be conprised within the integrated baseband

medi um access circuit 125. In yet another enbodi nent,

the W_AN connunlcatlon deV|ce 120 my not conprlse an

o T 1
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The WLAN device 120 may be installed on a host

conputer systemconprising a CPU (Central Processing
wOnoas)sdad for providing WLAN conpati bility toprPChas2005/006113

conmput er system The MAC circuit 130 of the res]ent.

dnibystiatedsthe deenysldse cantipl sisit 44 By beigennestd to Rgepngg clock oscllator 110 and a

digital cﬁ%l@ BRMetoN 1 5 Giflint 1B ho@t&foﬁlplﬁéi&kﬁrsfoﬂ rddivitig £ cindkrsignalStognta¢ gnalog clock
oscﬂlatoa g{é)pang/ téepcp %‘gﬁcgoc{( sc:{l%t aﬂ%%ﬁ@@e %%bpc% nﬂmﬁlgagéﬂz&elv%a@ €00 is in the below-

communi cat i on_devi ce
describe\deep slekiprzpde. dn pther embasiiesnisaie deery sfeep eopirpl gyt ) may bp f?’i‘é‘?"tcd to cither an

analog clﬂﬁk cRIRGFIBe: & ngftdﬂ SlodkeRENEr @ €onB0 Nh Fi@therGinbedikhdnts]1#6 ddep sleep control

endi ng cont rol n n
circuit 1(191’€a3bt§|°8%9ﬁ?d§% Elglgrél gtleag%o%ﬁnd/g J’l% ap?o%l[( os@?l 151, ﬂnkgﬁﬁlgfbﬂil&] Gmbodime t,
the analog lloelo bscilatorc LTt and/d0thAsligitd] | olpsk lowlhi@f l{hmay é% ﬁOf@IfléeépW“hm the WLAN
commulﬁcfa xicfalllcecllZf) Mlﬁunllﬂﬁ:QntWedl%@se&ﬁ@ﬁ&ﬁﬁn@ﬂ:cés@cnaﬂt 28, a| 0g

g o b e o o L5 0 L o i
oscillatdz | 10 khag bg ARHO {aryeiad dshiblaterh a:tc@]gtocl bcdoe gmbpdihent. éhe )_{Q @scﬂlator may be an
uncompgrﬁgécf)jio B&ﬁlath q}agtﬁér eﬁi{)&(%n@ Sk xd @stc@lﬁtor]ﬁl@ veh b&rﬂ)eﬁﬁl@d %Aﬁ\hllator e.g.,

omuni cat1 on devi ce iI's in de |1 eSCTI t?
a voltagg-|c@érﬁlqu1§@@tal qspfllzgqrhabgem%ﬂ Fq;mpmsgte Gyl gssiligiors pr aélpoven-con olled crystal
oscillatdz O Atdoflling Gd 1Ih€ ethtiodithéi, theptalbecl@b sdletortl Otmey emit melpckaignal at a frequency of
32.768 %Eal o%thcrI e(l)n é?x%l t:hé 8&;12 gga:l'?e glrate@b)d{hg hﬁaﬁbk cﬁ!:lp&&llator 110 may have other

0SCi er enmbodi nents, the deep
frequengipse éfpmbl@'fﬁlpliw@lf the F‘FQS’E!FP‘F“%M‘!}’ beigplegeniednnect ed to a

Prh b éﬂ_lﬁoﬁﬁ/neﬂf th@c[i@lia&@ocﬁ Bdiligor ldlS Giaj Bd a Iﬁbgmﬂmbls digitdl albdroscillator emitting

In still. a her e 1
a °1°°kc§ég8ﬁﬁlaf ﬁt&?ﬂumﬂ (.t)h aa%‘“d/" or: ?.C%h %Ié 1 ce&{l‘? ﬂ?%@i 0S¢l Iol{idzf\tmcgtrame g clock signa
frequenseryayite selested diomadiegiendyirgmee préen g\ﬁp% Snirie éaMils {e@odlments the

clock s&@a@fr&ﬂlen‘é@igl B s&l&&d ﬁﬁh@%@fcﬁ@i rdﬂ@é@&ﬂtﬂﬂk fromOl 6Lk aCK:MHS or from any other
Clrcult

frequengy. rapge. Ignaa léer é:}n %lﬂnegt | %tfll 800& fﬁc l al'iél’%g g%g ew%ﬁfuﬁ)g oscillator for
ensuring@fohbisd bphai@ ORcoopaients eﬁtlwrhOSJ; S@upteySYBem i IREY ¢y FYseplp With poor or unreliable

power s(aéﬁl,'e% | ALBhdtioRS khle bRl Rfment! ﬁaﬂ%@eaﬁf@o di mi‘ nt, the XO

o RRipS %Ep%ra E{Chéﬁ{‘egcogg?{‘grgﬁéggs%‘?ﬂa eg!g %ﬂn OS & I'tll!l(? etlcgorrdmg to an embodiment
are sho® RN skeh c§adrad sitcinit | 4tneuy congprigk 3 tlrmng@lullta@éﬂ fvommtmg fthe gumber of time

in’cervalC roy > ﬁt) ?Ae egf?fféd lén%q)l{at hade Elm%ﬁ@é e Mgmﬁﬁﬁﬁéa%& &8 17 has entered the
an oven-controlled crystal oscillator.

below-ﬁ%?&%ﬁ?‘iﬂeﬁgsl%m?cﬁe enbodi nent, the anal og cl ock
Oﬁé‘do}dh@typ the 1dbép HEvy o@iitiol cﬁculﬂ 180 knag i fiyrigl carbprise B rtaqnmmyol circuit 220
conneciag It,?%%e t%muég c[cftnz%r 2!’» (P fOIOIB ﬁxr 1% ?% c%ﬂs} s‘iaﬁ%«ﬁlr %b co%htglg @Jf sending a start

he ana clo OSCI ator ave
countingsigeal olfarséxqu@memgéenalmnmt fodhpingins copmer 2 5%‘}%%@%;7““01 circuit
220 mdy%e | 'c&ﬁéc?eﬂed"ﬁl@dPU k¥ aaithe MAQLiGEN30 fdr Reeitihgorteathaging okspectively, control
mgnals%érgqn e%u%‘t: zglgl/or I}df’lf tple be%lvp Je&cgigc% Jle%{> 91' Qel tﬂ org’lllgg{el?he en}bodlment the

requency
fiming caurolboBERe e dsofte oymesied byl @quetwwsoalhm £50 g gpntrolling operation

of the éhpﬁéamﬁx%ctwﬁ oSdiRRk158i gnal frequency may be sel ect ed
JETERG AR T A—

single ¢yit.be sel ected from a frequency range extending from

1§hé(§g? Elgeﬁgcw&l 8fcu$ [@rﬁuﬁﬁy c ‘ﬂlgphé:ég aﬁ'rfu IEr e fo@f&gﬁardlﬂgﬁh@clock signals

fur cIo oscllla 3./
receivadgfipmphe ahmflcq%r@fjl%gléﬁumlé% 3 e ralog i A8 (andlor the digital clock

oscillaf3E I3\ e tnﬁifng conplaiait230 afd thehtinifpoetntg ABE Uh ethersynbodimanisnthe multiplexer
210 m@fab g(%:ate o t O%Rﬁ ? Olhngchtlo?;%g ceQE?TglR%(?Ltrféeﬁ@ipesle@p&%{rol circuit 140 or outside
the mtergevmdlbzsebﬁnd mediyy asees@@it185-FI G 2, the conponents of the

deep sleep control circuit 140 according to an

enbodi nent are shown. The deep sleep control circuit

140 may conprise a timng counter 230 for counting the

nunber of tine intervals of a predeterm ned | ength

t hat have el apsed since the WLAN contmuni cati on devi ce

120 has entered the bel ow di scussed deep sl eep node.

Accordlngly, the deep sIeep control CIrCUIt 140 may

S o o, oy P
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timng control circuit 220 may al so be connected to
t he physical connection oscillator 150 for controlling
wopersagé«r of the physical connection oscill at 8CTAS005/006113

I n other enbodi nents, the tuning control circuj% 220 .

dm chn t pbodinoent, nféeqaeg%fh@lderz Gy rP&y ed bpyEHelge pltiglgxer and the physical
connecti>h Bigduf® 1435 dnB/oi BetwedBe A@itflexsl F16AncC@E hriab} clotkl Geildor 140and/or between the
multiple%%ro’%g d tﬁeo EIE %1 (?IOeclz( é)%\l/lgﬁl' § rSglr%gtéxﬁeeen%?glgmgngg ée ﬁe ecgélli&g r11nta§] fivide the 22
MHz maih ¢loaki stgnai from g ghysiprd capesH P retitgdR by s B0 i %@%P gilf{?teaaﬁaﬂfﬁ? clock signal

provided Bemd hglklgl@eler ﬁ'OOQKa&&Sﬂ én{b&hﬁént Jalfeeqhiddcyt Jﬂﬁddr Infiy afyide @33R T68 kHz clock
circult

signal ﬂé)%]beoa[nﬂ%%%ck o%cﬂlétor Fl|0 Wmn(g'%er (gg%%e%{te e% a%c'k s gnal 9{ Jllgl[t 8 kH% ﬁrowded to the

["'eXx Eocat'ed on
multipléAbr/AN0.c bryruarbtbateinbadinepaty érequm:@ dmﬂmsm@@e@qﬁaée tidesks signad gpabout 8 kHz by

dividing>@&t b mg‘ﬁhlro@ d |p¥ogrmal@€r fir U@n@j' #6m ‘i:ﬂ'éthltﬁlt REK aicﬂl&mbﬂs eb@ffhgly. Clock
medi um access i nent .. f.requency

I r
signals S PGRETHE BB PRUCH B S Sa PR LI PP ERer - ant
t Fuethgp)tiesdegradleeic@ntng citchid i Saiay cernpirisel fequancly divideb ectingoasythe freguency of the
clock mgﬁ% érb\mle@ %5h t}%mlt%ﬁger b0 ﬁ@ ﬁlnﬁlg &Jtr@@frc&lsﬁb LﬂdaﬁeQﬁnu;kJeQunter 230. In one

bet ween e multiplexer 210
embodifaprscihis Geqpcy AP MY SOVPH @ Siek depploi @?@ﬁ} R P&O%&ﬁiﬁ ggnal of (about) 4
KHz. It eletfodiiyts, CHisfted@ndyhitvidPmiyhtonveetiaalocd sngnkl ofa @emad:ncj othamthan 8 kHz into
admkf%mugﬂﬁrQ%ﬂ%o&ggﬁﬁﬁkh9n circuit 145 by 2,750 in order

e an Hz cl ock signal provided to the
nimothew@k@memee dgspribghBemency divEesipqRRgTied toh PURIeRRCRH0 may be located
outside @He‘db@ @feepﬂ?@Mrod«tn‘éiudﬂO bitats@2 the Gk ghatdd bathaadkmedivgirnadessfciraiin125.
The txmérgrfgliﬁro %90 Ig%yoc%ﬁnt 816 %Jlrlll%era (t)f%l;ne ngvgfsyelﬁ%ﬁg ¥ ﬁlie\fJL comny 1cat10n device

rOV|de to t
120 hasynteted pﬂeéxlew -dgsgriped dqqp slesp H&%‘taFPéron disistoek %ﬁ@hltfecelé(ed over the nml"‘l?lexer 210.

In one %ﬁtﬁgﬂﬁgcﬁr&@ihﬁﬂég@&f 1eya Qﬁzﬁﬁ{?%&ﬁltea. Gl dﬂﬁkerﬁiioﬂlﬂﬁﬁts dtfe c&fh&d&une intervals
vl aln OCK ,SI a .
may haive %tg% é‘ﬁ%&l)s f i(hs ga@ ‘li% 6’9 amm CI F |1na(? ngHQIpe lgngth of the time

intervala de calintedl vy . Clock S|gnals of ot her frequenC|es may be
pfl%\@eé})%g;eﬂ &nt?di‘ et Qi 149 %f“tﬁé ﬁtas%ﬂ{ eﬁibfodﬁxﬁbﬂt thdy@e h’cﬁﬂ@d’to determine whether a clock

signal ffpéyth%@ﬁ]ﬁg, Flgcé 0 q]rafrorehll(] é}ﬁiév q’na %{g}t&d &paﬁo&l{]a% ?LSnls ?Vﬁl a%ietio t?ie multiplexer 210.
The dedp skeppieontyl cinduit § 4emaylfigthkr be ndpn@d topieigmndzdudw fanynaldck eignals are available to the
multlplg%%l Efopalng/ére&/hea'é'lothé Rfaﬁzmﬁ‘a c‘idcﬂlgxgtls%xtegeWed ﬁbrﬁ QhHng i@k oscillators.

counter one enbadi
Furtherf ‘h%%% ﬁeey C%Htrgll ciyeit lﬁ%lyayclﬁ ﬁ@ﬁ@?&f‘ toaie@pawhesf}'egwmy osaw available clock signals.
Moreo¥ef} bl&LHeép seek tdatrél Rir@ita4CinaCle capatyie @f dane‘rm_(lmb @ pteferrdd dddk sighah if more than
one clook m?nral 1% avaﬁa‘t%ieqegﬁg ?mltqgl%yeis 2 lf()r ?&%&ﬁ%e@é %( higl?erd chig%QlWa? Fbg determined by

uenc
readingsrefeRucs w@wa for tblﬁ ingividped qwgq’swlqsk Fenalstlim? mefqmze tat Fd‘ftFFé‘Pore the deep
sleep c&fﬁbpdﬂ’clﬂﬂm) fhay Eeﬁﬁar@&ﬁf&f doﬁtﬁﬂimﬁ e GiEIg Oy thehnmtifl €12 10 so that only the preferred

clock sga'il gr}%g aﬁsgc? t&rog% tguml}ltﬁj?eé%r)r??é 011121 :Ic')glerne‘a oci)nne;fkf t‘ﬁe ab%ge c{escrl‘aed determination
and contfodsteps ey b&atcednpb@s@balndivw}it@mrwnmhm@leis@ca@ﬂ Fléiql}itSt Wlﬂlzisthe defgiesleep control

circuit *140%5}& tlﬁ‘eqate%}ﬁédl bgsrebagéggecfm aceQuBHcuit P8 aﬁ%ﬁbﬁ “N'IQfN dolmt@nication device 120.
val s

canmuni at 1 O
In g o ot L B L GRS, (s B Epra o e e sccomplished
by the thaiag cbnool cirduit 220 apd/kr thd MA@ kirquit ¢3) Cenibigasiens ot" fheembodiments may be realized.
n}&lc&-oéﬂg(?&(ﬁlr em%atgment Bhe QACANELRR @ﬁﬁﬁ devick MR nllag)'i)@&)éﬁ{)l% iOf communication

be counted. |n other enbodi ments,

mode £Q5y pcAgSing rﬁiglt?ln?aé?f vagkeds %%) hagd @P‘ﬁ\g?r fyétﬁ'@t wd’ ex«fiﬁlggmg corresponding
communicafion Osighals! Witkra BZANNEyhnin@icgion goumbrmb) eg) an adcekerpotnd or another WLAN

commtrcfn%at?o%tde&lce ove? r}}gtvjﬂre[%g oggluﬁl!:a%n hl%ﬁlg‘lrl V?LGS ﬁoii‘rﬁ’nupgatﬁf? %&eegay comprise a

Sl'eep control circurt resen

receptienodsi ﬁmlng i ﬂ@ewbﬂla;fpl@vaurtl@t@eéeéwml%ls\mmtﬁe thegcopypigation signals,
demodﬁl'atg{gadnd st Be aéiﬁhlmg:aﬁbhchfgkalﬂﬁﬁd hibial Qdta pakletid/ fassing @ digital data

digital clock oscillator 115 is available to the

mul ti pl exer 210. The deep sl gep control circuit 140

may further be adapted to determ ne how many cl ock

signals are available to the nmultiplexer 210 and/ or

whet her the avail able clock signals are received from

analog or dlgltal clock OSC|IIators Further the deep

e A AN

o o o o N T
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sl eep control circuit 140 may be arranged for
controlling the setting of the nmultiplexer 210 so that
wonbos/oséwes pref erred cl ock signal may be passedptinsugsoo6113
the mul tiplexer 210. In other enbodi nents, the
above-descri bed determ nati on and control steps may be '
packetsgebohpt doghed sipjeni Fuithei, thagpmmymiceimmiyiodedaydronprisg 8 gepsmission mode during

which thd WEMNQ:&nﬂ’MnﬁcQﬁ(ﬂ dE\hﬁ s‘iﬁﬁﬁlaﬁlg%ﬁ@coﬁ@:ﬂtnﬁ e dfzied] Qath ﬁacﬂfﬂsQnto communication
at ed b um access

, or, the Inte
sgnls S B PRESUEAN ORI O MYV BGeL0 Pefiy  According t th

embodifnenttall dre canfvoaiiswEnt WLANtcohpusdatigpaleticedR0 thpebe active during the communication
above-descri bed determ nati on and control steps may be
acconpl.i shed by the timng control ci rcw t 220 and/o
£ e Wi e ipation ice (30,17 e o epeisble Pyfblessh 56 ik ade. The standby
mode myo@msé eﬁdtdning dlodeAmmg dhidgtht WiAN @nboacaiendevict 20 iWlisiMing for traffic
DRl Bn O&eHleB5, bal R ARY e Byt 8o While th
fom o SRR MR- MO bk Mol S0GTA B bl ompur e, vl te
WLAN, gompuicagieys fevice, rlf%pulf; & the ygtf% ra(ﬁia ]@g@ﬁ gﬁ @qnﬁ)@nents e. g the components only
needed G@rcblﬁlﬁﬁmd@gﬁgthﬁmmbrﬁ;aﬁdr ystefs] GAebednadtive while Mibbmponents including the
physica %En%crt]llog & J:Kﬁlnlﬁoéﬁﬁtfﬁg § 51cal %hlgbtionaglmﬁlﬁ&e?% % Qé adlve. The WLAN
conmuni catl on device n reless
commupigatieon fevis i 20618y pragHmerksss oM ie Sntipning anolohanibtie coigpnication mode.

CEWtﬁe? @n‘tﬁdlﬁﬁlﬁ&m ﬁéﬁ%yﬂﬂﬂ@ mﬁi}ué'o.knﬁ&e \Mgleépl'}ndda eWMieAN WLAN communication

device g@%ﬁf}e ng%;; rgade e\é/l rggi% dlta aaé:k%sdrazi%ttg %)fg]c amgedt W1§1 A nh\(/)set rc?m%uéer ts3ﬁt§m Also, no
link to @W@m@l@hormogmag njap) b@esublghqdalmmahealeaatewbt 4 nxggeefity of the circuitry
of the WBER ichtnintSricH iadiideabo Sl RRRfdRSIutity thd\eep R8de KQPPYE Htain critical parts

M 1 WO A e A A

120 magl ewsiswge 16ss pavedin ttetsiespgnain dlam:mmlwélsibnmg:}mtdh enddbr the teimwiizhtipn mode. In one

embodl%lﬁklﬁé WLANthmﬁ:LQIHHHJH &&td 29 nﬁk ghRin% B0 nﬁ&emm%t HRE in the sleep mode,
connunlcatlon signal s over t e W rel ess conmuni cati on

whereofged) iRy AR COBTEIPhYY thopbytiee! wrtseir seeior Byt he
Chrgoforien esbodinetithbe Wndby modermuyicolprison debe \siegpemdd2 O Wiy irbibe deep sleep

mode, f’ﬁg WLA%I &Hﬁﬂuﬁ&n d£ Fovicd ﬂﬁl‘%&ly%I é@[&%Mf d%l-g] gaté’*ﬁﬁ‘%ts w11h the ltlost computer

ommuni cat | on VI Ce
system,| é‘a dipk LAY sormyicerisa éountFWéﬂSsltwdrPs Bvabﬁﬁé‘éd‘ﬁ‘ﬂ% the d¢@p Me@)emode All the
compor&nﬂs bSWEAN B@nmcéamd déviida gzomhau aM idabtive m&ﬁbhmmdcﬁ&ﬁlsﬁ@ mode may also

rod ok b
be 1nac%:I \L durmr% .th 2d(tgep glr?]éepcnécbdﬁ t .fg&cﬂ%na%ll(})g t%e lP(hyswa conI{ectt())n osc1ll OA@O ma\_abet inactive during

the deep @jeqpmg)de Ho gqotl@m@g@m;@nt g;l}pg\i@ﬁplrovh ﬂ}O@nQ/ﬂéhewlgmal connectlon circuit 145 may

also beGRABH ﬁh&%ttliecli@epdsﬁw £6de120e WﬁANr!:oﬁlﬁlﬁudah&lt&ﬂéenﬂO Iyl €onsume less power in
its, onmpone nts on

the deeE agea é‘H’d‘f tg?n in GBI, gf fuﬂ/é)r %9 1%en]nﬁ gloﬁ or www%on mode. According
to an emlyslingnt, thedWLADecommagititir danive 129 radylversupo h ordeoftcsrrent during the deep sleep
mode. | NCl udi ng the physical connection ci rcuit 145 and the

physi cal connection oscill ator 150 be active. The

VBRI AT EATOIe s ek 8‘%‘"‘1“2‘6“}‘?3?““6 b Redss Bey alipdigdipplemented.

i FIG Bdlluktrags @ miotigramp-aie prodeasnthat ma e paformed bl datWIAN natteunication device

120 up!érrbe . g%ﬂ%&i g%&?l’ m%‘& l{er}ﬁ)ckc'ltagnlﬁgg %{ 8%95:4@?"5%)6{3? ge%ﬁu&g Ghéh the WLAN
commupigatiop, devdqe d ghabarsiaes, thedpery plegfp fmere- dhsie Bl R o8 vatasjenplemay be sent from the
timing @EHIBANGED2204 th fhe thh;Q;Slt cofu2bEH tosdillaty ssoe NUpoAr&eptioR Of thé a&ﬁvate signal, the

phys1cat1 gor%ec%nt ?]smﬁagme? ng | 24 \K?eg Uirét I%e ?ha sic g(?r%ecgoen (()_:‘sg’lha%?rl 1'56 n}ay generate the

physical ﬁ@nwmmloelemmh |11t?a1?ﬁ11%§ﬁmbl@mle@b alioz@e nwab@mteenon eldcutsMS may be activated
once thelPHykiBg cdnb@ti& B8NPI E%ERPI g@lﬁfate%rphj%icﬁl cGr[antﬂoE &bk signal. In a further

embodi%%r ¢ gd&]l(t’lg[g# %dl nlg?l(a)pe?fgpé?f{}%%% tp )?sfctﬁll C%ET%%% oscﬂf%tor 150 (and besides the
analog clopkosaillatert 110 mndjélv idigéial kRO pwilatoo hiSu mecaieaey qpowmprised withid the WLAN
commuﬁicﬁ:ﬁf?démg@msm%naﬁo@e séﬂgatéd steni ng node and/or the

communi cati on ‘node. In one enbodi nent, the W.AN

communi cati on device 120 may.consune 15 20 mA of

current while in the sl eep node, whereof 8-9 mA may be

consuned by the physical connection oscillator 150. In

a further enbodinent, the standby node may conprise a

mode.
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al so be inactive during the deep sleep node. The W.AN
comruni cati on device 120 nay consune | ess power in the
wdeeys/msbeep node than in the sleep node and/ or PCIAIS2005/006113
|'i steni ng node and/ or the conmuni cation.mode. .
Ap sterr P0rrg agtiyatp ﬁgr@h%/oheﬁeﬁ#Om#ﬁé‘%AP\?“eg?%HZB 18 PRMAC cireuit 130 for
activati d MAC LidRit m @ﬁaﬂibl MR Cleir2uit30 @f activie)y theeMACaireuitri§0 tmereturn an activate

conﬁrm&tgﬂ,ﬁxé%:l gl{é tlmmg <onl %9191! d?.gg Gltsé}a §®I}Bj a@lin e(ﬁéﬂ‘% uflesfhidaed

i'on-an es may al so
Inanemhwyhtnentﬁhﬁtce@kramp@p@ceﬁﬂmﬁxéqsfrla‘l‘é% a cl ock ran‘p up

PERE ST SoW RALIG NBY 16 diRRdnt ﬂlﬁiﬁ&lﬁilgki)dedp RrepModRdetermination process according to
communicatign devj

an emb%ilir{leé\]; is éhoyvg 'S e deePﬁ epcﬁloég 8ete ﬁ)lerxluon Broceg éé;ﬂse Y)%%O&gegl s@bs uently to the clock
ramp-upgrbdessrome dnyiteriine meorwwﬁrmﬁm gk ok devi ce 12 O

aﬁ%ﬁi 2dSthd Q@telg SRP SRR wiRLa cibdk sieha Brom U, andek A&k bitAlk@r 110 and/or

e Bl SheR e RS S R B ) S P Bl iR3 many o
signals a2 CaR{iitable Andofhethlrethe atailabdet dock isignadd are (qqgveg[fspgq ‘@g pnalog clock oscillator 110

and/ortgﬁglé\%g%(}cggscm%;hgator 150 may be acti vated, i.e. t he

p}ﬁﬁp élaq it ggg Eg g{%lﬁwﬁe?hg%{:&cl) tsoraési Eonr E%gﬂ-%taﬁz ock oscellator 110 and the
digital amkaﬂcmmmu 15 @ &ﬂlldblée Iphiy $ th@tase ¢rampsten 03y dsferngjud in stpp 440 which of the

avallab{'mc}/oclf f%ria tlg ﬁf%%’ﬁeﬁ e&ﬂg é@? Xﬁ)‘ Qﬂllxervﬁ@[ﬂ %ﬁ& 'b@[ﬂuerled m step 430 if a clock

OSClI ar e gener ate
signal Gomrekst i rﬁnévgoelkcksqsg}*?écrf {19 S FARVE AUk RUGET HREE £, Raiabi. 1F so, th
mult1p1§‘;£l{1€j by 608 i REpess0ab tlf‘e| @ﬁlk froie Ghd dvailable r Ipegirekd slo¢khascillator, respectively.

OthemPéSﬁ ﬁe d&uqt aleg(% rkl]nr;le SeE: s:e af st h tget%&ﬂ'éﬁthé Q’[}]’gcali)gﬁﬁeq fon cﬁer{% 145.
OBIEi. B lisert fisrw dicgepm ﬂlvﬁtfétﬁlgé d@@@éiﬁela?n@ﬂew?eﬁ%@fwgﬂﬁ Pherpljpdiment. In step

510, a }Me Heé’f)%'&ﬂ&éﬂdléhaltdl@%e eavireethd RONC dieylt Bb $OthdEming control circuit 220. In other
I vat

n ac e .Sl e
om0 R g B 5, S0 O 5 858 s e
commuhBatioh eouniaiptt, ¢ gt an’pgcesmmM&@lng the WLAN negprk. dpsush erphodimagts, the deep sleep

requestcshgﬁlﬁ lﬂ{agr belsafd td e t%ﬁﬂhé éﬁﬁﬁrol Elt‘lﬁlt DAGiredilly GAdldr oveBfle MR dir@ditlIBO In step 520, a
an acti vat e (0]

requesiGopirpation 21@61 may &o&kﬂ%&ﬁutg 2?0 to Hlmtl\/ﬂ& &r%lli}{ f38 if the deep sleep
requesBdignhMas bem recdlﬂadaﬂn eihdn @nibmmts thd’]@‘l‘@ﬂ@@lﬁl’mﬁma siggpl may be returned to the
sendergf R8¢ &?slé@?%#eﬁ% [gna:l' wﬂicmay lR%ffﬁlreﬁt' ﬁ%gl WA & grcEiIt QO 4 indRated above.

ustratin 1 HE ﬁﬁ’g duration signal to the
dé@@rc}ﬁgﬁe@? Blstrated erehodimapt 1\‘}1‘\9 @“ft.“ts 30may 3198 4 erR ipep g &
tmmg&hﬁﬁﬂhucﬁfﬂeo feep 530. amp dep eledp dohatiarrsighal sy diicqds Deder afitige intervals of a

predete(:g?nnecf {e &Elxirgstpgn%gn? GHE ﬂmtte!nXedtdgraL&eof Qﬂe%g) s'ie@ﬂploﬁjeo afttr WafeR the deep sleep

ering the ep sl eep
mode mayiée alpmdoyedewtweecaﬂr hén sly §m@41%ty thg eeddr Fiien é%‘é‘t Fgpl fgay indicate an

mdetex‘ﬁluﬁféiﬂuﬁh&ﬂﬁ Ithefdé@rﬁlehhﬁoc&ﬂ G| mg efb&iien B idbdpategy mddkGnay not be abandoned
automTtlaa (y&gt Frﬁr PROB' eézxpéxf)n (Z).éleggeeprﬁ £ep apan al)ané‘gnosr gljé)metﬁeae I1 69&-' ﬁon a reset of the

erm ni
WLAMemveicatior lack 120l gnal s are avai I abI e and whet her the

a\f@i:(lr@rpé & ftﬁ:thQ chboilnnal ik &ép%leé&&@dtlyﬁﬁlgnﬁlrnﬁmbé &ﬁt fRRethQPU 105 and/or an
clock _aoscillator 110 anpd/or the di

sccess gy MU VPO MPHTSioaly F9E PRy oIl Bt ey te deep sl
duratiéhl saH nfay gﬂﬁhtSo the tininp amiolichait A2bdiglyot oekthoBAC ciretitdp0. In still a further
embodllmeQn %{édivikﬁ@ mc@tlioncﬁ klZ@%&/ lod t@a%&iﬁe ijnégoﬁﬁtf-:ﬁg a duration of the deep sleep

tnISISt case, e system %
mode w1t s Gith Sspdlage SEPTGCHGH €l TSR RIS SR JgVLAN nework. The
order &nﬁ@ﬂh&e df fhe ﬂé’eﬁ éleerprdaduoamdy prtiend Grendl ndilisesdneyto dbéhds.

(1 er @Td countm 51%%191% grrbe%gnt Ifr %ﬁe%‘ﬂqm g?t oi clﬁzuﬁ; Eﬂ)ctg the timing counter

al°0g ¢l ock . 0
230 fqr Irreklnﬂ ¢ timing equatexk%@ steit Fquating rthembqr of faveamqeraeiﬁ @at ellwses &Pon reception of
the coﬁrﬁ‘lﬁg o thuﬁﬁi? EoufiB)23 0 BaysRhitinubus§ @Rt tHdfaphea titnb GrtdrABUL
fromthe available or preferred clock oscillator,

respectively. Qherwi se, the grultiplexer may be set in

step 460 to the input fromthe physical connection

circuit 145. FIG 5 is a flowdiagramillustrating a

deep sl eep entering process according to an

enbodlnent In step 510, a deep sl eep request S|gna

- o, r AR AR 7~ " A PN 2
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request signal has been received. In other
enbodi nents, the request confirmation signal may be
Woeoosrmwst o the sender of the deep sl eep r equeer/Us2005/006113
gnal which nmay be different from({ }\1{}@ ditional internal
TAsgonas o R oY LN ABTBITHCY ot (1 4| 0P pfonl mema
oscillat@$izeidks e Physical hemddieh estilaerilso B besidey the amutbg aIOd%pll%dré EJmand the digital
clock osqw;lt%lt gggh &%@QHE@ 31’6 cgmé gd \;viltlﬁrﬂ tﬂQWigﬂtcBﬁhlmﬁéa[l&}'ﬁeblceZ&@) fof‘prowdmg clock

ee ep duration si
signals ¢ cﬁtﬁﬁ&ﬁj@mp@pntq ofitke 'CQ}’nglgllC@thn gevbcteé ﬁ}ﬂﬁ aﬁ%%onlgléﬁa?ah oscillators may
be deacfivafell &&Bﬁhﬁ dﬂnﬁig cduﬂteltj:ie hasRb@sddediigiir at i on of the deep

5118 gtﬁ@S%D a ge‘act ate si tgnamfif & é{l%oﬁ‘%ﬁa"t@gﬁ&ﬁtrdﬂﬁ’&tw 8% MAC circuit 130.

onéd I ment eep
The MAS @iyt (G0 may becﬂqacgvaquapompﬁovmeﬁ%@m&ﬁ sightlet erni nat e
i Is@ 60N ﬁﬁy HelyBeridE RSt £ Rpst BRABCK dighall foinSthedikiogidiovk bicjllator 110 and/or

the dlglﬁﬁcﬁocg 8sc81ator lﬁg g ﬁ{%}ldb e {n?l}/e muﬂlg%exer Zglb WQF% At ta%@%h%&%lgkéf may be sent

ecep t 1 on
from thg mgmalcmftmbmcmh@O@Ptbe P@EIC@rCOIHls‘élﬂn aSCﬂléfoeFOdlf stephe O\ reception of the
deactiv&t® Hgﬂdpih@ ﬁ{yblé)éi] ccﬁlﬁééh&ﬁscll&%r 15%&9 Ibeli Hd’d@wﬁt&i fSJdlSs%chlerltly, the physical connection

circuit ggﬁxeayﬁgEFﬁ (f ﬁcélvaé‘%ﬁc 5@1@2{;] gqe%}bogr éa;c i élO c og< 51%;]1{11 1S vaalli)a%le neither from the
analog tlaek dfilehér e nvp fikmttle digitel didckripssijiaton b r e d@vtw@a pignabmay nof pe sent o the
phys1c% Uk EIRRa a{SF oSnd &@@eeﬁjﬁé%? erﬁériﬁgﬁoéibbrnﬁl& 'b@ﬂ)n@leﬁ Qﬁtlus pat.

ent to the timn [ circuit 22 likrect

o%f?man@wmél%u & Bdiov Ciegmm lstae pidesp 567 ¢
embodi@ieitackhomemnt The titep siipAbhndoningpnicesa ibleadde v itremsitid® 6f thealyLAY communication

device ?f’bﬁgl e cﬁép Sﬁg&%ggu%tth%e&a%rtﬁé HsRRin@hodeREHIERBRLARP mode.

conmuni cat 1 on
Cg\'ﬁtppé,l% él?ettlmu&g Pg)ntrol Siicuif 22 may 5&‘6€fr1|1ﬂne W\W‘Fﬁ ithe vlaIH% OWEANnmg counter 230
d1catﬁ§iﬁéﬂilﬁ1kber Iiflﬁndlhhﬁﬁﬁls @it h‘ﬁB&gﬂapEddCberr@ﬁonﬁm tigkcietendsd éeqion of the deep sleep
mode. qf tl;us 1s asrmt){e ) ?éttn g P ny In%:?encl tg]s e) 3%6 ‘flgcﬁ]ig & n%tothescggeoﬁ] Qﬁy beI cfétﬁrmmed in step

e sent fromt
620 wlnemqn rngeen elmpraebpnden pl@@l s Toepiged %"“E H’é QP Oig e Sifntehedingt, the deep sleep

abandoh Qfgnal Rk E‘ég;erft lﬁﬁln&liemPUgl 06 QLR tehiing?cdhtrds biddinft 2200 U érother dnfbediment, the deep
e
sleep ag?nq(?lwégn% F]eél om naFHP% ]]t,(])g] 9 o ?n M%Pl cucultL‘]tee thgg %%ﬁ%w&d the deep sleep

abandop @ighal tq)uhnjgrhl}g qg)m[qh plrcpiq @209|I@p)§19@ s{epm@andon signal is received, the deep sleep mode
may ndi B BEneded. e @é@ﬁ ﬂéeﬁ gbah&bn@fgneﬁ'" RRREHIABRS systédh ﬂa}\/&é&bd to step 630.

communi cat i on, 120 e addj

TR B 2R e B B HASTLE TRBE SYSH et 25 5 B fipigs comter 230 for
makin®®&€ tihing t @nter] Sdp c()amdg the singhesofichipsed timé @igrvels.o fkother embodiments, the timing
controloélgﬁl izﬁtn{?& sk i Bk Lhﬁa g 'tl@ntnﬂll)er Gf BEKinQSRk Ldr@§p@ﬁdu§£]t§ the fntended deep

are conpri sed hin the W.AN co n2
lecp HEITCAIID Y <8 PPy BT PEFEI G R PERAIMEE eGP b Apper 230 may coun

backwa‘rﬂum@ﬁﬁmaﬁcanf stapl”beun%&,g%heﬁ aignainiecatue eacheentoce 120. These
a%dl tc{u}% 0 th ﬁ)gc{l é@%&)xﬂfm?mm &%@109 %%dyvﬁkgrgn the clock ramp-up

[l I mng codn as started COUI’]tIn
process tn@rsp snoehelipiog poprip23d haritoppedagrnting. §é‘?§t3unllﬂé5n‘?rtah‘"’é‘y Tner time prior to

reenterlir ?:Relaﬁbpgléé'ﬂlﬁdala , il dedpUietp o2otR ddt@minkton M beGelf@hitd in dt8d650.The
Cl

t ﬁxéox&e ;;fg’fﬁl“{*}g}% cggal p é{g? &rn}gﬁ corte{lrylggg«g glurléll ?Inof 4&% E:Qc‘i(étg) maf fbe sent to and/or
receivegifemraomanifatienstountergaricé. oAk acepsy meint of prgthey WEAH ﬁmne'gncatwn device, within

the WICAI® ﬁéfwcﬁ’ﬁ C‘Wltﬂn@ﬁ Bta phdiQt AR/ RS indiiBuatliei Ha@dets &laPbseparated by tlme intervals of
oscillator 115 is availa Le todthe g¥ exer 21t 120

a certgif, leugth,ge-§-n 0 I o AcSPrdifg,i e, gpbedimeny, ‘%@’ AT ?lﬁce may

periodichly stvitehi bagyeanaint dommugicationmbde280th¢ deep Feep plvgssoghst it may be in the deep sleep

mode &?ﬁ?ﬁgﬁ%gﬂteﬁagéekirﬁﬂlg{he @&ak@ts step 570. Upon reception

eactivate sI physi cal connecti on

ode jothpragmippdimenisy ﬁlmwngd@almlvﬁa% devics 1B &l dp it (he "(eﬂ’e sleep mode and
periodRAYShtE Rt tEOREEIdp DB thbbitlonihdHo ti¥BiterdhgSBodd 6r any other mode for maintaining

deacti vated according to an enbodinent. If no clock

signal is available, neither dromthe anal og cl ock

oscillator 110 nor fromthe digital clock oscillator

115, the deactivate signal may not be sent to the

physi cal connection oscillator 150 and the deep sl eep

enterlng process may be conplete at thls p0|nt

-~

oning pro¥ess according to an

oy e
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620 whet her a deep sl eep abandon signal is received
fromthe CPU 105. In one enbodi nent, the deep sl eep
waheosasu28i gnal may be sent fromthe CPU 105 t BCTHIS2005/006113

WLAN&%%H%@&%E&V%@gg%gxasgaﬁc}egw% ﬁ%}l co afl}lgléea?]len erwg?n &maydb@dﬁ_xb%e deep sleep
mode for@ntefing theAiGeming roede br fh@@ﬁﬂﬂqmmomgdefe@h Ve el beapna signdd indicating the presence
and ree§1&n@s‘§ Qf?hﬁﬂﬁ@ Qoﬁ&wont&uﬁ%ﬂtﬂ EHm,nﬁ tH@WLKW coﬁl.'mﬁﬁbﬂtltm devrce 120. The

no sl eep aband cei ved,
beacondeeﬁl e%gﬁ%aeD%&?rBre%@aﬁ%a‘ﬁé%ﬂ% Mefpeef "EEE glf"é*alag the WLAN
commualsaiiod devi®i 190 ahethes ardeta iacketds avditing Sigkvieym Imgyse prde@gedkett ip queued at the
WLAI\IStcﬁlgntﬁl?égtlonl &uﬁ&?@i Q WL%NSE&Qntﬁﬁc&ﬂﬁl deVidy 19@ n?a?néntet' ro? Memain in the

t1mng cont circurt 220t he tim ng Count
commwerwrl atoderfﬁﬁéreﬁtgvetyrw%f RerehtingghecAiiing él‘f“a Bt"ts% EBemiserig® PHAN communication
device NROTRRY reéiter @lealpgpedbep mdd: dpad &bépﬁdnﬁof therbeado @ignal. In further embodiments, not

every l%eegcg)r? gllgﬂa? incltr{l,ea JBTM H%sa%g crthtdrte A %1(1 ijljnﬁmt&%gonr@ylces £b may abandon the

er va tinme 1 nterval
deep slegpriredss fyprseniving oy ﬂtorreberqrt gl hatronipin & DIBY) matsnest ingl other embodimerts
the wﬂmic&@nﬁdtrau&e@pwe lizepae netgerra'tentge iratde SF thel deeys biedp mode with the WLAN

230 may count

m
commtgréc%tkon S gl’rt] l()]etfore ntrerm ﬁgd llleréé ode counting when t he

c @rcmtcmg to ot ereboﬂm@th@s V\Ee\ﬂ\bcomm@@mﬂm fiRyice 420 ey automatically enter the sleep

mode BPREH: AR hted, b. eanLANeQQ N IAGBIoBBnichaM] de@icel 0. may
rocess in st

performthe c e
ARG 20 56 Rk PR Bty S Ry B compa
compuggr sysitm aymeducat de sytsteme)opmcmsummorr Sorsitne pfﬁﬂglcy ey l@e@psured e.g., in terms of

the am%tm? gpda&q%ﬁsmlﬁéa?ecgieﬁﬂn $ho &ﬁbn% 91@ lﬁmﬂ& tc&fsﬁfﬂléaatﬁhg HeséTibYd Qﬁ)odlments may
In s

erf at a
providg e Rt BRI RGR BN PR rrl%rlala A ﬁ%t&‘ﬁtst ngﬁlw%
S A distussedatahbe) the WA systeim fnapba svitchedmifi héteeeh ivgareceive data frames This may
contau? 9 W/]itcﬁ LI }h’e chi ggan:d t?enmgr& @rﬁﬁzﬁ o%ia{?ﬂ' Qrseﬂpc&t J]&f( sM%ay be used for the
conmuni cati on devi ce, in the WLAN network. Wth
wakeup tigjoyengl thsyien may lrarfhagwmtqlte Which PRI gsihe Bkt wAkeHR eIt s may
banhsgpaitaltdeeh sgp fnbdEoriatWIAN/gbtem aby be apglict] & dombieaigh ith AMD’s Am1770

According to.the enbodi ment, the WAN
amyM%gﬁﬁﬁééggfﬁgn “devi ce 120 may periodically swtch

bé&fhiledhe inMentien htpubfce desciied ntitleremad to Hee goveisel symbafimepti eonstructed in
accordafRe fHamtvith, tit Wﬁl}’beb@péré'ht o Qﬁﬂecﬁﬁt&ﬁ&)arfffhﬁkevadblfsl Iﬁtgllffchﬁns variations and
nnpm\g%nrgsd?fnhe treseant fﬁﬁs ?6@ rat I rllr%det Q% lga% e B ac ktggc 1n%efad w}tlnr?{l)te purview of the

Connun at|0n eV ce
appender) claime wifeapdephrérgoirarpilie spiit dndjateridedisceng] of he iinvensipg. Lﬂetadftﬂt?e those areas in
which @t@se&he%k@tﬁﬁ tlﬂ;&d& ofdﬁﬁrytsklﬁ RSthd driQid RGilikrBate Bt YebiSdeSib&AGerein in order to not

AN T S——

be limitkel\by the spkific itasyratislo ambldimentsdutthalyby ik ewpe oftid eprended claims.
entering the |listening node or the conmunication node
each tinme a beacon signal indicating the presence and
of a WLAN communi cati on counterpart is sent
This itventiohRay\leddNig benipghdablatol VbANI@wintigicatid®devitkse beacon
signal may include a DTIM (Delivery Traffic Indication
Message) nessage inform ng the WLAN conmuni cati on
devi ce 120 whet her a data packet is awaiting delivery.
In case a data packet is queued at the W.AN
comuni cation counterpart, the W.AN conmuni cati on
device 120 may enter or remain in the conmunication
node, respectively, for receiving the waiting data
packet. O herw se, the WLAN comuni cati on device 120
may reenter the deep sl eep node upon reception of the
beacon signal. In further enbodi nents, not every
beacon signal may include a DTl M nessage and the W.AN
comuni cation device 120 nmay abandon the deep sl eep
node for receiving only thosaobeacon signals that
contain a DTI M nessage. In still other enbodi nents,
t he WLAN conmmruni cati on device 120 nay negotiate the
duration of the deep sleep node with the W.AN
connunlcatlon counterpart before enterlng the deep

nN Y T

Indus
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provi de an extended power reduction for a WLAN system
wWith main crystal oscillator switch-off. As discussed

wahospges2Be W.AN system may be switched of f bePogas2008006113

CLAIMS,

receive data franes. This may contain a switch-off of
e chips and the main crystal oscillator. A separate
cl ock source nmay be used for the wakeup tinmer and the

1. SystAemKﬁxwﬂayse L@ea%sgﬁegb&e eomm\me&mﬁqmt(es) foPRrfiiE¥de communication

wakeup._event esent ed nmode for a W.AN

s TR o i LA P EBIrBIoR AT FoME R AND & At 770
and/aqhysfal cBHI&cﬁMANt it S)ckorcirevidingld phesi¢ah eonhggtiendfitieiWhaN communication
beeraaaeﬁ&g iheds W laaegrﬂﬁgdﬁm,; o the physi cal

I ments constructe n accordance therewith, it
wi | |2 phesicah pepestien esgillitprod20) sRinpgiedgto; the Pysical cpngqtigy unit for providing a
var iphyisealtostiedtiofs AbdkGiabal tovigiph@ichienmeaiotuiitydovenent s of
t he LPresent. in [ Wy I
Do o (1A bR T el ¥afmoldbn okllor s chliing opaion of e
cl alm@oﬁh@lﬁ’@m@eﬁeﬁﬂ%l ng fromt he spirit and i nt ended
SCOpJﬁlerfn thJ1WUA|NV&HﬁﬂuﬂEhtloﬂ feviRelGhi dper@ble id 4§ OGEmAicARS node for transmitting

g evke lggﬁrtstsan@ %lfodor %I nary skill in

the % ?/?”%fflé‘“F R HPSE Hab e Aot DEER“a&Scri bed herein in
or derhetein throtontyah nete g@aﬁeq‘i foydewstiwita theephyieal panpestin aseillator when the WLAN
des ChinR&HcaN&! Riibs endERMEM ABlidymdak. 1S to be understood
that the invention is not to be Iimted by the
specific illustrative enbodi nents, but only by the

2. scopfire HfLANemapieside devis of alim 1] frthes tamipgisingApMAC (Mldim Agcess Control)

Thi gl '@1\5%11 R B coSRREEA i) 1D WVIaRPekkoRPbyEobr@in¥¥a M cess to the wireless

comuni cat1on devices. CLAIMS 1. A W.AN (Wrel ess Local
Ar e SORREHEH M9 Rni cati on device (120) for
perform ng comunication in a WAN network, the WAN

C Y mﬁ? %N %glrnﬁﬁl\{étﬁx? d&ﬁm ci ﬁ%@ gvher@mM@ ﬂnlut is 9&9@%&& 'toocfﬂe control unit

unlt provid ysical connection of

W AN RIS © BRP9R 6 LA N OmapRatien deuie '8d e Y ?fa]flPYdﬁode by sending
nmedi (§17) a SrsptyidiyGalescadniecthd @hrdsdi. | | at or (150)

connected to the physical connection unit for

provi di ng a physical connection clock signal to the

4.phy sThe AYLAbppmammicasion device of e 3 awhetsi theogonig jupit s adpptpd to receive the first

connemtsdedutst Like1 &Y Sk @@JC ) ﬁﬁkﬁ&hd @m(l))eeeq&sk adnBFmafi@ signal to the MAC
contrq ation al connecti on
0SCi ‘fnftét]tﬂb:}g“\?ﬁrgg’%ﬁeﬁuef ﬁ‘é“%’* %egoe%r/ﬁ%;r&il cation device is

operable in a conmuni cation node for transmtting

s.and/ gy M@ﬁ@éoﬁhﬂﬁgxcg@ﬁ @vREGKRL cﬁﬁﬂ 2 't(m avhgrblﬁ fhb conbrNEPN connected to the
node; and wherein ”‘]@5 ont r ol

it a
(AT A0 % HEviSTG S Pa e G £ PAC WEeP Ploe F2luben 4 HpMAC wit an
W ANcthareryignal oadehaivatcionaloespentivedy. s t he first standby
node. 2. The WLAN conmuni cati on device of claim 1,
further conprising a MAC (Medium Access Control) wunit
6.( 1304 medpd RaPRsHiRegR SbARhAemERErageR deyice EQOW%RF@E‘E‘%W‘““‘C““ ina
by cwoAdi(Watless gocﬁnmesseumk)mbteoﬂu compriséig: conmuni cati on
medi [ '
V\her(%ebg}atm%h e-g%&tci uér?\mtle&%g[ﬂég rg%g te r?‘g&l“{’%ig pg%ﬁ?l ro ﬁ%fnt of the WLAN
for fomgyBisstiondevise opavelrs F@Hn‘@fcatt%@eWAN conmuni cati on
devi @Braturgta@hi'slibﬁl cohrleéton SdiBln6HYYs0NRE S oRYinSEEidADcohrRddh clck signal to the
first st f\nd eguest signal to the control unit. 4.
The XPAR 8?%%11(’% Cation device of claim3, wherein the
Cc ont epefatingrsj contiobunitd HO) feckonteylling opsratien af e physwsltcormmmmﬂlator

I eqU&Rtati! @B e\*’L!fd*? Q%ﬁl{ﬂﬁcaﬁéﬁqwﬁé t1n 2NImMENEhtird 20de %r transmitting and/or
request conflr n S| cﬁ: g e MAC unit if the

fi rs‘teceé‘i“ﬁﬁiatﬁﬁac §f“s%5%@ a°fa8been received. 5. The

WLAN comuni cat i on device of one of clains 2 to 4,

wherein the control unit is connected to the
11



MAC unit for activating and/ or deactivating the MAC
unit by sending (320, 550) to the MAC unit an activate
weixgusaisea28 deactivate signal, respectively 6. PAT/USRIVSM06113

of operatln a WLAN conmuni atlo vice (12 r .
per IGFHRMNE B AR CRPGAR PfL 'atow 3 FW‘PG&“&% §fo?i‘837g[rAN communication
Ar edeviNe eiers thy fineetandblyknodeconpri si ng: operating a
physi cal connection unit (145) for providing a
physi cal connection of the WLAN comruni cati on devi ce

7.t o Ihevmpedeeisclaitp Priirhe spmRsiingrEgreine doFRasitgy ¢f ghegoperation of the WLAN
phy sbmdknicaiianiedtd o tRSed kthfibpmodellyQ3nding (510) Ofidsicktandpyaequest signal to
phy%wca%_Poqnectlon clock signal to the physica
connéction unit; operating a control unit (140) for
control l'ing operatlon of the physical connection

8. OS CiThé AR of aﬁlﬁlrﬁhmmsg cdnkpﬁsﬁ{gla‘m ﬁ'&ﬂgﬁg’tb&éﬁﬁo;n ofthélfsti safdbly Fequest signal
] tran ﬂn%rt"a or receivi ng
dat %Wg:g gral gﬁ%[n%“fnigr(ﬁp)arfqél hdby" o prgl,mgnﬁddeact i vating

t he physical connection oscillator when the operation

9. 0f tTRemMhANT 6RBEURINE @k'S%ﬁl@?&dﬁ@ﬁsu@hﬁlﬁﬁﬁmg Reurftion sttthe first standby mode
standQé further

conp¥ f Wﬂ@gs@dlﬁ"gﬁt‘"fﬂﬁt@' dgra?Wéﬁg?l {9 d&%c%tf"?i(“}ﬁ ‘= operation of
the WLAN communi cation device into the first standby

10 ngqgrw;%}ér %@lg 'fd? gerfoﬁﬂ-lgg coﬁimfuhlEzfﬁBn ﬁta mmne%ﬁy fhe Eonﬁ:‘uﬁﬂ@étem comprising:

e control ‘unit of Claln17 ﬁ
conpraPALFORReRINB P U 4 ‘F‘rb o e&e&&ug BRIFFal Cppaecipy ¢fthe ot system o 2
st andilessicegi@sdatiingdain; by the control unit by
ret % 01%&&91 éo%gegﬁc%n sflﬁq%f ?ﬁb‘b) go(ﬂﬁ]efcie& ?@tﬁﬂ: Eﬂ'sé:h Q%lectmr? devibh Gor providing a

one 0 al s i S ng
sc h YRk rgrgetion Flagkisigppl wlletméw'. cpgectiop 5‘?’(&5}7‘% de by

sendi dgrof B30} (1a0¥ dofinBitedsd ta ghygicd dommtdtionossillgporatbr dottrolling operation of the
Cont%sumﬂ%mwam%%mm conputer system for performng

co Icatlon AN network, the conputer system

co np’t‘he@inﬁlge coﬁlp‘ﬁmﬁsﬁte@alrs opstshle ATt FEEUEISYioR goderfaufyanmpiting and/or receiving

pfOVdaQbMetaanahyﬁhﬁ&hndey)nﬂm%&on of the conputer system
ysheal

whereu&gﬁ ﬁ%nérf){(ge 1Ce n(!leac?' L0 ggy%frc]ae g%)nnacu? %cxrl]lator ‘iy]hen the cr)mputer system

emmswoﬁﬁe@mmmnwdEV|ce for prOV|d|ng a physical connection
clock signal to the physical connection device; and a
control device (140) connected to the physica
connection oscillator for controlling operation of the
physi cal connection oscillator; wherein the conputer
systemis operable in a comrunication node for
transmtting and/ or receiving data packets and in a
first standby node; and wherein the control device is
adapted to deactivate the physical connection
oscillator when the conputer systementers the first
st andby node.
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