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WD 2005/ 086428 PCT/ US2005/ 006113 TI TLE: DEEP SLEEP

MODE FOR WLAN COVMUNI CATI ON SYSTEMS 1. Technical Field

The present application relates to W.AN (Wrel ess

Local Area Network) conmunication devices for 5

BeAHBIMHY communi cation in a WLAN net wor k &fd/US2005/006113

cor gggpondi ng}ﬂn@‘sﬁgﬁﬁﬁﬁﬁm Rk Sl Al CONRBNICQTOVEBITEMS

systens and nethods, and in particular to standby
LT ﬁg thereof. 2. Background Art A wireless |local area
eHUFE¥Y is a flexible data comunication system. . _

i Iaf‘bq BeRa eridcaten mitesel (WD Gireless [gyal Arpp Ngiwork] communication devices for
perforiding Emfaiitaue ik OWLANWitweklanl AlNespliging tegratet] eufitreipRI@meyer gystems and
memoasrqnam gtaas L}thmgmes nkAN systems transmit and

recel ve data over the air, mnimzing the need for,

W red connections. Thus, MLAN systens conbi ne data
2. Badgrmelctrtvity with user nnbility. Today, nost M LAN

SWSHRRE 1448Qres Rihads 5 ekl didRohectinodnagkm iaplwieotaira adextension to or

as an al? Il-natw%F g%ﬁ%ﬁfﬁ)ﬁ t@sﬁ@ Qa[gg lﬁ%% Ierg? Xﬁh%@%cﬂn@fogw WANsttems transmit and

secur ation tens g spread it

receivs 6%%9%% F'éc‘Ffﬁ‘B’I‘zﬁ‘@)}hel n§edofé‘sT‘”@"ﬂé’8’mF°8° 1507 WyaN gpyems bt dea
conneigindvith déehmebiliy. ci ency for reliability, integrity and

S%&é 'Jléét wiXQ s?%ﬂ@%se%%xeaﬁﬂﬁe@t@% &84, vt Gadiy Hdq@iB technique

develoggl Erelﬁe grcgaaiet %%ecurarc.ﬁmmur%c lﬁl)g gy(r:%m g&p %Fpgd ec%gg ltech%glg% is designed to
trado off baeqv@@sefﬁ@ew fora il R RS StHY DRt & S SR o systems
are freiddilySIR@OtctudiBy h&pping ne d&eEEﬁueB&Eyskﬂns standard. To all ow

h ITQD&J d ft‘eﬁnu‘é@%&@ oginﬁwpel§s§ hoRdD §rea P RATRRS | '396%6‘111 Wel®4 GHz spectrum is

ata.r

the Iﬁgﬁ 602111 Stﬂﬂﬁlﬁg F‘ha"ﬂ’ﬁ glg]fl‘ ﬁata@&_t&tr@ﬂ@%?to?s ﬁ‘? st Eﬁﬁr? H@ extendecéo ?02 11k which
allowsith ees ofGFSndeii iMbps in BO2. Calivespegtiymy Furliel sANpsisgsstigns conpri se
Onend@il 'WLA@J s@ﬁ&ﬁ S&npﬂﬁ ioﬁbtoSm&hﬁEessﬁl:@ﬁifﬂ @@tcortnert @ a Wiréd@etwork and remote

client gevg:\e,\q at connec to 1%% Fh GESs LPO#S Ith?or!} hI vg%iéés(flﬁa inhaaptear (l:ooﬂgg}%ANt s?sténh fhe client

poIl nt
devicgy @@y alqodolpré@pcatv@pﬂlyg% p@lmthef h’gle éqn}o@ ﬁ{.lent (H@W ot gsuﬂlé)porgplg gpmputer
systenGOIMIMLAT abanalicste deviyes wittnhcf@ad fo «0WhaN cardf lignadderpibsnlled. Since remote
devnce(a: latle @J&Lﬂy%gﬂegﬁtﬁoﬁ@:r e %ﬁ%olw& tﬁ%otvﬁ‘mxﬁunﬁﬂm Eh@ Eysterﬁ )é%lu@d’rﬁr WLAN-

relatew N{F“’é éqraaslmgaft%eatme é: ectmg r% \5{7“1%:@&‘ n§| 3H§ gmer?tgxe %te user ﬁgegdllge%’s of the
systenflevi ces are usual |y noblle and often use battery
IO QWRFder 1 HQLARONE WLARRSIHIIO WD Ro@implifie nBiStopvntot) IWIIA@Ucards can be

operate(? P VYE&!\I %??% vﬁ%ﬂo egchgx% f\ﬁiatg %a%?ets. e tﬂerm@ EMG&: sgs@eﬁat A& & access

me an ere ore EQSWH§$ 1
point fsyrgaifrd |T e 4 o i m°§f~‘§ §’F éﬂ‘?“yl Welgt dﬂe”r listepyng ef card listens
periodidaliyAdd-tia it &be the prosepoinCioshslingiradon Fignaiyamyuncing fixamtsinpaiad readiness of the
accesMohA%o@Weld Ro &ﬁ'}ac@&s ar@&&ﬁr@&ﬁﬂﬂm 'tHa h@t ShpRE B DRE MDA link to

the acge;;sgpléﬁgcgﬁgleda% néaboggf §§t e?\&h? %ard cm::m rnela of? GX?E\RDP? cer%a% cr1t1cfal parts.

s tAmpridie trptke st sackmiques b Hags ﬁﬁmw CaidrP“&“fFY thet @] ﬁ’gacuve during the
sleep H@@Qmiuﬁ&"ﬁe M yLoidle Gagrdlcel ds@la@iNtBat @QJexﬁeﬁld: Qia@d lof §te WRAN card circuitry by
prow&mﬁ a base clgcﬁ Q@aﬁ !111% sa&ﬁz%ss Hhe 91% C?H n df lrycgd Qﬂm@ﬁ aﬁ@@us&'llg %ﬁls So a stil

resence and read] ness acces
conmffs@PIﬁ twwe%%é%&m hits slgp frgdeprpieitowal WHAN S Hﬁ‘i’i‘@%‘d“%lf P04y of curent
while OB sleerOmde) tvdreos §-3 tné ane cdnpumed wicky épthemeibence beillitgrnk to  t he
act; s tcp&kem thd 1§1tt&i:|,’ ﬁ[‘@QAe %xdthe iﬁst@h@feﬂ dyMen® knolwh VL ANANGCAREextend the
tire ?)fg%“i(f:ag‘lmtgr%g%?ia‘}p %Q% o ﬁre ﬂgm?{) oo e:s F.]n tgee sr.‘léeg Img%eﬁ [gl:otmlml%adata 8?ckets are
bufferedhas thivhcsahpoma r heyopay enly ‘terrfsmevqel %ﬂnaiﬁéﬂk"é‘bqafda@w %'Stsmﬁ mpfge in order to
find dub@hethSl REPrOALALIRE lqutilel 2 e 2068 Yoird taddotBsitictd Bmeme @andby mode to a
oscillator that governs the operation of the WLAN card
circuitry by 35 providing base cl ock signal and
stabilizes the operation of the radio circuitry. This
usually leads to a still considerable power
consunption in the sleep node: conventional M LAN
cards often consunme 15-20 mA of current while in the,
sl eep node, whereof 8-9 nut are consuned solely by the
reference oscillator. In order to extend the battery




10

15

20

25

30

35

40

1 WD 2005/ 086428 PCT/ US2005/ 006113 conmuni cati on node

if this is the case. In consequence, conventional W.AN

systens often defer the data exchange between the

access point and the client device. This my |lead to

YO PUREH4r obl ens in achieving efficient daf@l/Vatoau00e1s

Further, the access points buffering the data packets
commumitij)rﬁmctdh@f ik ;e ca6be VinGBnskaenkd) chrl@tichio@paNTRicienasien dger the data
emhan%%ntween ih]p ch gs }Ea% gn% ﬁlg al‘iegtﬁtg“gp g}ﬂp&%ﬁgd %r@er&ﬁ)@iéﬁg i a@fc@xﬁg efficient

ese data ‘packets go
d«'ﬂ-t*'s‘-ratEf’nret|r|eved Therefore, conventi onal W.AN systens

atugier, Nidvegoetsheing ibvsifedneatht datpepacifets ondileathé glierf #eice iy inghef ylegipinode are

generalﬁl r?ﬂ;tg@ {oatmnﬁ ulg@ati QAata lpéaﬁe% aft@l RE? &t HlefN\IRRI bR dunfiirieved.
C e

Therefcg%m :OE%I‘W ﬁyﬁeng a{}\l e Ig]hg { {R/?) v aga cé usgzglgg?%gl pé' 1{’3 &nsxderable data
less. integrated circuit chips, conmputer systens and nethods
are provided that may overcone the disadvantages of

| approaches. Enbodinents nmay provide a
DISCLEESR&SFee Nﬁ% for operat . V\LAN comru ni C%Aﬁ rwork and
G0y 1B A A T RO AP GGG g N ot o
corresp@idyn | iftégo@d telrgpit [ckiBss copmwer syptemst 18 f@@@‘b agg] ppfled ﬁ)@fdléﬂyt faome the
dlsao_lva‘m@ge@l oﬂ@@&ﬁ%ﬂmﬁﬂ @!Jpro%l:l@sﬁ-‘ Prigadi@ents iBayQkdiRE 2 @4Ep Glekpnmiag &y operating a

WLAI\{Cﬂ%mwgatton gevme tp may ave t! e)%ﬁi\%mg% ggcoﬁ%&%eég}{lﬂ&héy%sé ﬂﬁerqg thg-&ep sleep

er S | Cl
mode th?aﬁreﬂemmo‘l@bs CeTedn b & RO B “@ﬁ%@&ﬁwi’% g vatiy i of
the host BGpRASHEm aldbichieiny effbibe tidtamateneay bbenhaeddi éxxﬁardlem‘bcvdenm@tmcreased

batteryqi?eguggs ééy%%?ch%d GiXife Iﬂﬁr&gﬁru%_f the@%hﬁxgeﬁggﬁﬁai&;@g&wﬁﬁﬁe dcf26 point and the
client @%ﬁb dIIn ﬁ@hfugher %qs[me;@?xv Paittfré? Fh% bebuécrelasre]c(l: W elas ét lt{llé\% ELP G0 deferred

receptichartaq bé ogeredue t o deferred receptlon may be prevented.
) &@@ﬂb@cﬂ%ﬂﬁ WA conmMeAbh CoRTINIcf@hingomeendate lff OWLAN network
is prov%ec{ com;axsi %ph s;cmlymul:c?@ltuw 1 fg&ca@ éMn E‘s@i‘lé’t@ rahd G%Qrol t§ut The physical

connection unit ; less
commrmyevtclalfor cPtﬂ’iﬁ@%tal %ﬁlcels‘t?ﬂeffﬁf GF e e e “EBREFEP i to @ wire
commuRld@iop RigdinC althe ghosvalemtrieaian usillbtor is cdnpcted footd pliyigg! gpnnection uait for

provnd?@yﬁygél coeRAREaLk Q’i@laptf) tile B@sm@d}he@mﬂ IT6@dohi) witeVdoGiRcted to the.

physxcﬂ. oCﬂWé%LPI} (O.)Sﬁlﬁ%%' Cii'm fognzl%ng ogeratlg gﬁl[ é)ﬁys*cai €O ec? E}K §chﬁgtlm The WLAN
comm@sgtive davicoinongable inf eqmmup@@gtp Hodg @)r ganfﬂqw a&%{q)r rqggﬂ?géjetft pq&]ﬁ:ts and ina
first stﬁldaﬁkodﬁ | The a&ntrléi @nit B edaprbiyis ideeddvate an plegtal @m?eum bscillaFdy avhen the WLAN
commumcntmfx ? vicéjé’l{e tHe ﬁs&&%?ﬁ%tﬁd to the. physical connection

for contro peratiqn of the, physi.cal ,
c Hrnetbe preRdigediap misgaipd c1r-?ﬂtec W\E’%ﬂer gnubgoc%wcatgf Il%al‘:\kfng netwerk '13
providelissingBing s plggiet edpheetion mirait,crariyeieali cormtatiomossiiehe cifcpip, and a control circuit.

The pl%&@m Setiloh Bighuitd Wr (Bfowﬁlﬁ,é:@bﬁ%x{&gco%&ﬁn pragdtsated Rikuit Baiflto a wireless
r.ol

Commﬁlé(}gt&){l ln’\/%l{,l]'é d]?%%hymﬁl&onnegllon DSCIHHtOF c¥cu I8 CSHHGG%? ﬁ%%&ﬁg !tugmechon cirouit

connectli on 0OSs
o OB PTG RS TSRS e SEPBHEPRE MGy T cetra iy s comsotd
to the PRYEE cooibct@di @dcMat cﬁﬁﬂﬁ@ﬂ'lcmﬁﬂlﬂmg dpbration by hipseel coineagion dscillator circuit,
The m?e?xat@d c J%:& cBg ks ege;ame cﬁ&m%%oﬁ ﬂl‘bnllqu} tr‘a:@m@nnm z@c%;viﬁgﬁéfa ﬁa&ets and

1 SI Ng

i T e B REEE O ST 0P 66 REDIE AR BBy G won
the integrated biikctiif chip3@erTthefirg latypslbicadde.connection circuit is for

PRPY inghhd Qm@oclp@h’tsb G@xlput&oi}ﬁﬁa@ o QB foRMingt ddRminat iRt OWLAN notwork is
rcui.t ch

provxdﬁ%v)g'aipx&sglﬁ a sxcal oo rmecW)n <Ev1ce|, P g{%ymmorx“w%t%}n o%ﬂlaﬁe gﬂdl‘ianc]ontr-lc—)lﬂ gewce The

Hect'on oscl I's ¢onnect ed
physicelngonyspfips jdevide it Grirrseidingre Blivpieadjcennectiqyr of fheo GHtpTgSYSom to & ielss
comm{HiSon Gaking.0 mﬁmilslcﬁlrboﬂnbdn&kossﬂl@d] & cotr@ctddhe thp) biysikat ednnection device for
provid%g Q?lﬁ&gaﬁ Hnegtleﬁ Qlwktslgn 19 Ghe GRIIEA nge%oB Gdtlct. ThS cn@dlBEEE Bdonnected to
t e physi cal connectlon oscillator circuit for
controlling operation of the physical connection
oscillator circuit. The integrated circuit chipis
operable in a conmmuni cation node for transmtting
and/ or receiving data packets and 35 in a first
standby node. The control circuit is adapted to
deactivate the physical connection oscillator circuit



10

15

20

25

30

35

40

40 comuni cation nmedium The physical connection

oscillator is connected to the physical connection

device for providing a physical connection clock

signal to the physical connection device. The control

‘883‘?"8’88"4? connected to 2 WD 2005/086428  PCT/US2005/006113
DEWHE / US2005/ 006113 DEO0419. pct the physical connection

cillator for controlling operation of the physica

the ph)%lgzé ch%'fc'éon| orsicz%z%rc %)%atrollmg-g?e%ugnoor}%x% pﬁ)bsmal X écgcm otséllator The computer
systemayprenle ip @ eeppisRgorIBtda fop BuREtias wefer peaiviae ?afarpé%e%iné Fefoliyst standby
mode. NMBE ontrol l168vice Gntidpel tockeattiGe tePhada pingdtidn@sdlp@c they & @oripner system

euterstR@M§ LGAby cQanection oscillator when the conputer

ENCIC LT N Y—
commp Bt inia At ANow oV mevidedrA pharidabronrestign uni draneiseclen Arayiding p physical
connecﬁonvyflﬁlél WStV Khistidl @Mdede 8 wirdespbyShGationGaanac ta OsiddNdofinection

OSCﬂIaftOlhlS 018@{ %E ?gw\tt? ?’ﬁ Ia¥szc!alq51§&t1§1 o?ot&lygﬁéngl% the &]%J&F&Lﬂe%n gltlt A comtrol

unit is pRsveied) B eoaf A own@fﬁhe ]ﬂyww?n&céxpn @%}ﬁt?é C"{lie %,AN communication device
is oper@&Lii b kainamicition o fatrednitog angloondetiing dutapapiaty sidda b first standby mode.
The ph?Qﬁp&%étfgﬁl oG RicHRRk whA tlRBerdBY SuealL AORRREL B device enters
A control unit is operated for controlling
the f“&‘baé?béf’i"%?n of the physical connection oscillator. The
WLAN comuni cation device 10 is operated in a
BRIGCOEIORMQeNioMDRAvISGEOr transnitting and/ or receiving
d%ﬁeaaccggﬁalﬁﬁggsdrms Jargm?orpfo{a{ Fﬁlto%@tglqpay aHQtdtﬁe specﬂaﬁmﬁ for the urpose of

hysi cal tonnect’ion_oscl ator 1Is eac%/ at ed
gs

explag g Ak SRty AK B IRERTAEL FTPoaE Sabgh e eniop fany e
illustrafei! pglt destitah choyplapd Bow BRINERIDEBCRMAF| QNS FORANENGS agbadvantages

will béa;}ﬁe @&%mﬁé Fflovelc2nd RgrR pﬁﬁ@laf NEGRHRA oAhE thvdnBdnDastiM@irated in the
the specification for the purpose of

of

accom%‘"’ﬁ‘fgéimﬁ ﬁs W?ehem principles of the invention. The

FIG. 1dr a\mbh@sdwafﬁ@ ﬂwatamtgéheﬁ@w@@ﬂ% a8 Nacompatiple pqmagfersyigm according to an
I nweddtiive to only the illustrated and descri bed

FIG. ?.ex ﬁwlo%? ?19[;1 anh ﬁanEtlﬂE th'e @%ﬁ)gﬁehtp Be tﬁea&egjﬁeem%l @Mﬁ U&rﬁﬂsed within the

eat ures and ? come appar ent
f r Wﬁé‘“&aﬁtﬂ? BRPYRY Sysa‘ﬁ%l"f%cf é “g%{ b4 t&ﬁ’l "’5‘}"’&8‘5% ription of
FIG. 3t hé aiflpw dirgrdmoitipstratisg 4 dokblurgiur-eptpendess agcording to an eratodipansy i ng

FIG. 4d r @.\Mﬂ&g &agrélmmst@elt& a ie8) skedpGiocklieterindtion bioGelks acto@BE @A embodiment;
FIG. SI ! Iisl?a!% argxgi IUS!D a%n drg%)gp %Q}lt rmgé{:oc%ss%ﬁmgé;tg ggje%tobcprlxe% ang i s

FIG. 6a aﬂa@ewleﬁraafgﬂlaﬁat*mde@tske%ﬂa}’ﬁﬂ@n%@mé% ﬁ%ﬂ%f@e@l""dﬁmf
deep sleep control circuit conprised within the

Momy&ﬁ;}glg@ ]_N§|O%»IG1(H§HN‘;§IQTI§NStem of FIG | accordi ng to
enbod] ne ram, |%I ust rat

c e e O P e BEER ARG T R ESD A e o fae
drawingy, @eredn likg clamefits andsteiioturepragerindichtbd by dikegrefprenge mimblesep sl eep

C h{@f@rkngd@tvaﬁ FﬂGﬂﬁtai WA N G618 ccﬁkﬁy@t&rsﬁfdteﬂ&c&oﬁim@lﬁo an embodiment is shown,
The coalgu er sysig;% E)’/ com{mse A W%Alkl §on§hufuca9¥¥x Cf&i{'l 35@”‘ illustrating a

eri nfgg\gr ocess accor to an .
ot A L U e e g%oaw PO £ RBIFTh gprnection

circuital 46 @pprevidiepa atpaind eoinsegorp b he SBLAAL camahitigiort devgn 120 to a wireless

cmmn&m_%ﬁ 'en{zfﬁlnrlﬂ L(Iwer rvwgta:ééoﬁ)muﬁ’ %%ﬁiﬁme%mﬂd—wﬁm‘ J\MEME | dMunication

countefpﬁ@ e]ﬁ’f fngﬁlc |phy61&a a:glée&t}op Bléﬂalt Stxrﬁxy Igoéq;pgﬁ,e é‘ﬁ’ﬁié’ c{,r%ut owgﬁ‘ared circuit for
sending prgi(er evceivihgasdiorny dnfrawpshdaneli respedtikely evRicthrevitolsssapramwicptin madiag  Other
transm@&&x/rieo@ﬂib@ @Ehﬂiduebh‘laﬂ the lﬁﬁ)hécﬁﬁﬁ& SRR PRI SrcuiRal 86y domgrisd @internal
osc:lla{or for gﬁnei aﬁ%g tlda%omm%mcat ngig | bl eT?] g rrg gf’rg L t 2¥ S tS)e/rSnt Z‘Snc I(’)f;.)cll I ng
conprise a W.AN connunlcatlon devi ce 120. According to
the enbodi ment, the WLAN communi cati on device 120 nmay
conpri se a physi cal connectfon 35 circuit 145 for
provi di ng a physical connection of the W.AN
comuni cation device 120 to a wirel ess comuni cation
medi um over whi ch conmuni cation signals can be
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sendi ng and/or receiving radio or infrared signals
respectively over the wirel ess conmmuni cati on nedi um
G her transm ssion/reception techniques may be

The physical connection circuit 145
@gﬁ% 58' %in internal 40 oscillator for gen@FQ@%H@VWﬁE3

C ORNWAR abhBhiciiof) Recs 1263 mWYOcodPhe/ DBRAeAB comection oscillator 150 that is
connecn,g-l; tEJS s?c%/ cgnnec%g'ﬁclr-lc-uhtel4%%1Agl)o}|ov(1:uou?mpﬂ s:c%tc!m?l{:l 1&%\&1&@%%%9}2(3 {Jhysicai

comeciey cirgii o PEENG! ‘toﬁ’é‘*“b‘h%]‘ BgP! RtREET PO fraupnsy eoncrated
by the fir@napos@Natd ivftln Bie [IYYG] @alection pirect450m ©leobddinsitghrathydical connection

oscillalb B0 B% 'aﬁ@alrtz osglﬁ)zmﬂ] E&l&itiggth@ﬁlﬁzﬁédi Jonnl&i@n clggbﬁgnﬁlrfwasﬂe%hcy of 44 MHz.
connect1 on cl ock §$ qﬁ ﬁ% for stabilizing

Other typga0fPieligioy éﬁ‘?f’?t“&érr?@’re e&‘ﬁmeb%ayt &'t ernal oscillator
wiAtdaiding tve qphgdgicatathe BdANeomiwivation devipe 1201m4y coppjiseh MAC (Medium

Access&f@@cﬁ*)' Jred 130 R @aRbySloambniG@RNE &b mﬂ\N&eﬁﬁﬂklbb’ k@kddiatink 2bkess to the

wzrelescsi cc)ﬁunumfa?ion uc%r ! ZE&%%_.AINI ?\-{\rgt{mcgc% gervéé 126 glayt iﬂ%eﬁmfﬁfsé:aaﬁ{m’ (Base Band

I on C re uency

Proces PRI | BT PRALIHEN BB STHEERS et olis communicaton

medinth n@qipi A Clhte sackva prolyesatdqip e dEh C dodto BBangr vice veaga. The BBP circuit 135 may

be confRO B HEM sicat Qe NGOIEER beRh kiR th @M inGicadod QighMBYand to the MAC
m Access Control) circuit 130

C“mmg%ﬂgﬁﬂﬁﬁﬁ?%%gﬁ% %F‘ﬁ?lon in the W.AN network by
c Bethefi thalVT. 40 comperiegdonteyiop 9 maypyngrise g deop Brinippot %‘F“dﬁo connected to
the plifRei ttihectidR CosMaAN 1610 BNMUBHNGIAL GRratt@Vifar: difGcameynchtiontdaaitator 150.

Accorn?n%mp&lé é&o@m&?ﬁle (ie@fi‘&%p M cn;lcglt Biq) %? Rk l)e cgrln&feﬁl ‘:otthejhgﬁi‘, circuit 130

r_convertin conmunj cat i on

for exqhifigiag RopiEEh e P TR o BT YIRS €5 1R of e WLAN

commymialiou flavicn 120 wilicigiitl bd dedidtedbepprc ket s processabl e by the
MAGanGhibdlteht, dhe3RysRAGE RN GBS §e3- co:ﬂ-ﬁiﬁ% aBBReGl BiGidr tor dehbrating a

main c%r??f%si%ngieby do Vi Qﬁeetgax}eé)(:ﬁ top ﬁe %ﬁljcai go%{est‘r:oglg %’%aifl) Hececfvleﬁ ﬁ‘&h 'ihe physical

exc nication si s and

conneqtipfeosqifieer 18 Fe G’Faﬂlpli’ﬁ@ ﬁfﬁf&?ﬂ%%%?ﬁd?@ﬁ@w e é"“ﬁﬁ“‘ijf‘ plzgpit H‘éfﬂéy convert &
44 mmmkﬁhlscomﬁum biedk ,sighdh éxto\ 2NVIED At iockadignd.n Id@neamdelindeR0 the physical
connedtibY cir Y Jna?}ﬁoe @ongegﬁcptoﬁ ] %@1@3 ct gﬂtlﬁ@ind/gﬂ tﬁc@#}?twc’hﬁf %5 qnd/or the deep sleep

connected t nnec
contol g 4 BT PSRBT BTMOF TRE B Ry ey oRoud 1 ndr e
deep scaprprotciront 1 éscipkdizetyor 150. According to the

e m&' nepiac hhe 1@@@&%1}8 BE® PreGiO s @Y bldofprisbd with# Qn BRYrated baseband

mediuné. )?E ess cmcugq’):&c RS ano T egllbécf?meﬁnpﬁ N&?sﬁép CSA{JOF c1r11§t0140 In%r aiso be comprised

ngi ng  contro processes
withinghe TR PO G L EFRIHIFYI 47 RSO SRR g SR ANfammnication
device\MEOAN: Y nG@BmuIR 0 aickowd ldevdnd @edhBOicontsicduit Wis| Yut theeMsle sionif 13&dhe BBP

cirouit A3, QWihe 'd&p ﬁaap eRe chﬁf?lﬂﬁ as s@p&@te RBYStaf@bui O n n e Ct | 0 n

;Iénagrl}'log%r F{émglmer% Ot%(i‘rg‘}lﬁ Cfo 1%4?& g v1c% lg) \)( d)mﬁrlse aﬁidmonal internal
oscillaforsebepiioniby pheficat downeqsinyestiliatdr 1i9(fPfl’T~§Utdi“é ﬂlortlﬂm@@;aﬂ@ tgq‘.egm';omponents of the
wLAN &aghMedofeamitde physi cal connection oscillator 150.

F%e ﬁfﬁpew%e 125 ng lIe m? %gg 511‘%09 Iccﬂp@tgrr sys‘t)e]:n ch{}%ﬁjﬁiww@énﬂal IProcessmg

connection CIr
oni) (iRt O EHOE Rf’"%’i‘tﬂiﬁ%‘(l © Piy<ERieD 51y T MACGHBEI0 of the preset
embodithegniady. bel cannadiedeorihe APUBOL for trhiengilpydiditialata pabetn@d/bi @ntrol signals for

entem%l FEW doankd r[ﬁ-ybek’l@ dgsgrﬁgc? e Hedy Qndab 61 M@L‘ANrc‘éMﬂnﬁnic&%@ device 120.

BBP
P T ACU TR S L G

sending jceptrel] sigpads foh entepaeCnéprrabaiiiening 3 balﬁ‘@r/imussech@ep%ﬁ) pdeduthe deep sleep
controllcd®niamsl/ or the 25 deep sleep control circuit 140,
respectively. Further, the MAC circuit 130 and the BBP
circuit 135 may be conprised within an integrated
baseband medi um access cirguit 125. In another
enbodi nent, the deep sleep control circuit 140 nay
al so be conprised wthin the integrated baseband
medi um access circuit 125. In yet another enbodi nent,
t he WLAN conmmuni cati on device 120 nay not conprise an
i ntegrated baseband nmedi um access circuit 125, but the
MAC circuit 130, the BBP 30 circuit 135, and the deep
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enbodi nrent may be connected to the CPU 105 for

exchangi ng digital data packets and/or control signals

for entering and/or abandoni ng the bel ow descri bed

‘g@eg sheep mode of the WAN communi cation device 120,
cOPIPFHE to the enbodiment, the CPU 105 mayfCi{ispagapostis

be QIHHIQQ@ L€ QecIa Qeef) hgnd %Bt ﬂb ﬁl@)poecé&iﬂsc&@ o a8 hdailbibek Mmatf)rqriﬁ and a

d;gltaltoﬁjgk %séiﬁaé?}ﬁgit \g@ eetg)st acg%pu er Tystem s {’eaeg an?o{%lgsrl al%nﬂﬁe au&ra]lgg clock
oscillagp) 1 @ opiar §e digitat elopk pscijlatey. ll.ﬁwl\y@thz GEZNGeERYGation devwe 120 is in the below-

desorTRCAdpISRP RS ONG LA ImtGiniedtd, B8 teepdi@flcontdh @rclEidPma be epnected to either an
analog ﬁ%@lz isgllat&l F(F&Itatdlggaﬁ]’%om%ﬂ chr 199 E}P}ﬁ Ghy ﬁﬁjthet‘ Qmiﬁﬁlm%a'ﬂhpgzep sleep control

OSCi 110
it ey PR HUEY SLaTHgB P %5‘%&%’?& Foipe Bty h@‘eaemb"d*mem
the anglo® clikcksisgivat 1 f0r it thediginbflod oedittok 1150wayibe comppiped TMin the WLAN
comﬁﬁ@ﬁoﬁﬁevﬁc@ @0@1— ﬁl:htnaﬁe uﬁdgﬁﬁﬁ(ba%zﬁlﬂ hbdoOkcedtiouitiiis] € t he WLAN

dee eren tg)es of oscal gr\s/ G5 servehas the%nr%% a].% k%sc*ﬂg or M’geﬁ?ﬁlg“t&ceb ﬁg anlglog clock

osilgog {0 B3y 1@&0&%&%5%14%0%?9 B bt @H""F@elél iprp ol ey be an
uncon@ﬂ@dtddgcooismahr ds cthdr brattodiments]16e 0 osailldérgyiag e a cohipaskted XO oscillator, e.g.,

a volte%§ CdulrdiRE stail-gsgilie@dﬂ a%cmp'e:@tmfe @Sxﬂp@r@&em@lddséﬁﬁm Sr anl G- BSR4 crystal

nect e
S
32.764 iz i dtfer anbpdimeniyethe doghiztplgenatated byt threrngleparlogigyosedllang RIO may have other
frequeB8da] tdndbtn@lonsbt Mle amdediaduts iagbettiy@dnieatd. cl ock osci | | at or _115

n%an e%bodg{gﬁ v tlhestﬁ di\MoEIJUsﬂlanpﬁ.‘i %3 akgIQ) i c&%&d[ Qb gg}ﬁht&%mitting

e | nt eg rated an i Um access
a clock jsignal i ﬁ’f%‘“’y [ﬁa‘f P PetiEe ﬁdfﬁ@s‘? Cﬁﬂ‘a“b%e&?efl‘lydi”é? sF°ﬁﬁ‘§fa“§% pr7igek signal
frequeay ntah e @laadddgmeliemkncpsicg kitatiog fohl B kKHED22 Milgt Mrthe, embdyanents, the

clock ﬁ@l@ll ﬁQQJeﬁ:E' RA&Koe sél@te@ﬁ&zl 4 tedeRy ralaéeQ‘xt&ﬁ)ﬁg E@n QS IAQQEO(IQJIWZS&‘ &bm any other
frequegcg Crfligf ai.nor }urtm@ar exbbodlmerg the ét%tal crllock 0{5‘1’1 Qr. bt? il g t?:%?og ?scxllator for

ensuripg rptapt behgties ¢f q@pﬂn@lts of ﬁ@h(};{@n@g@q s{yqtagt ip pmsg,fﬁs}ynﬁ)@elﬁs w1th poor or unreliabie
powexcsﬂiime NScadbRglionQr BEGibbdiadh® may 1 x@lized. a vol t age-control | ed
€3 RhowB $id. b HeQbmpofnd SRR ROIRERTH LOrdile Y Unbodiment

ator, or an oqven-controlled crysta osci | k or .
o g PR RSO T B RRGRRET 41 A B L PO e mamba o e
intervdsd ia Iptedeteomined 1Detiyt hevaielepsal s@babk WEAN) prarimugitation deviesdgibime yntered the
bebwgfscussggdcz@a&em In other enbodi ments, the clock signal

F{%Ceorl‘ﬁlg thbxiee& slee afr:]o%l‘ro? g:&ouxt q%( mﬂ' ?uﬂLer %%ng}{r }gnﬁﬁggfnﬁrgl\é«?rgmt 220
conneﬁglyo @@tlxplmogmgppé@ malpl}g tlgﬁn@ﬁﬁwgpr%(mtart aﬁq/fé step cgﬁmtti%ﬂ by sending a start
counzlﬁé SRk oSG keduartng Elgrlfhﬂ.ﬁspmyeiybﬁ ti@ tifding cHueer Y [Farthek ¢ tingidg control circuit

220 m?y &(‘cgmxgc%eﬁ Itcl tlu,aéf%r 108 Mdiﬂie 'Ivﬂﬁl clrﬁlltqg@t‘;a‘llgﬁc?fgﬂ%glemﬂ&lglﬁg respectively, control

s1gna15|r fore%n&e e ?ra"ﬁ@gonmﬁglle gc?lws:{egﬁl&eg Qeeg si&qp ér&J&e Sﬁ}c :Jérlg to the embodiment, the
timingf qoLriac224may abebeserineatet] éaghefpbisivel gonpectapgeciiatyr Iﬁ&fwg@ntrolimg aperation
ofmegﬁggl@)n@hﬁgloﬁ pQiMiB2skHz to 22 MHz. I n other enbodi nents,

t qn cather en% gimenrt]sg%e umf géc%ﬂ:%?pr%%{t ﬁ@ynf El% txﬁgll ?o%ﬁt%‘iﬁ}{_é&'@e ‘?z%mbmed in one

uency ra
Smg[@é‘Fﬁ‘l‘*ot her 20 f requency range. In a further enbodi nent,
t e dheg blécd loonablatdoit 08CukHendomprisds Bomulriplexdp @1 oforviarivatiipte clock signals

receivgdsﬁ;dnl h@%}géi%al g(f)nnec@dﬂsbﬂgukt ngs 19 %Sa'hal&eb}@l\/ bs@i’ilat&fl 16 SARPIRE laigﬁal clock

[N Nnois

oscxllaﬁ)a &,5 t(&he HWF%TOP fngmt Zai%élxhe él[ljlﬁlp Fqugtgr 2¥%§ il% gxgqrrglﬁl? & mu tlplexer
210 mahies lesptbroehi three i8N qrappuitietion device ¥A9cputsidetharespglespomtoloeir it G40 or outside
the intéaratdd DR GRIRARNRAALS: Gluif 1€ deep sl eep control circuit

140 according to an enbodi nrent are shown. The deep

sl eep control circuit 140 nay conprise a timng

counter 230 for counting the nunmber of time 25

intervals of a predeterm ned | ength that have el apsed

since the WLAN communi cati on device 120 has entered

the bel ow di scussed deep sl eep node. Accordingly, the

deep sleep control circuit 140 may further conprise a

timng control circuit 220 connected to the timng

counter 230 for making the timng counter 230 start
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In other enbodi ments, the timng control circuit 220
and the timng counter 230 may be conbined in one 35
single circuit. The deep sleep control circuit 140

er conprises a multiplexer 210 for formardlng t he

f
Wﬁ&%ﬁmgiﬁnals recei ved fromthe physical c8RREEHPHH6LLS
C'Iﬁ %'e&bo@lﬂéataﬂé&u&@edlmﬁl 19;9/ 5! BGHIeP8Ghdeh Ble Multibb@r IR0 Hhysical

come‘f‘f’(‘}’i’]fl?c‘a? 4(%ia d,(’?ﬁ Llae eeéliba né{lﬁtlale%zeﬁél% and;l]'%%e anal%ctlorc]?%smhaéqg dﬂ) c%or between the
multiplprdr @10 aafrihe digirbeleck oscilpter 144 e iops eéab@kmeng 3 Geaiengy Beder peyatividy the 22
MHz @6in JdR sidhIARm 6 PIsitH @adettidncideyiiery 2120in01dtrsd @eratehes Meepck signal

provxd%& %% x&uﬂ@[gj‘;eghloc If &Uthc,lr rgjv%gsmgﬂ't aoﬁ‘!aﬁéhcg%md%gnaty r&ﬁude the 3%/\?88 kHz clock

gr at aseband I um access clrcuy

S‘g“alfe’eé}eﬁ%& SeckEE IS DY) B ot i%ge?efﬁma@rfk’é‘ﬁ“b%‘&'u I]-Fé’ﬁ‘i‘ 2 provided to the
multipflex@ @ iie e yet dicthérgubadimamye fyquepa sivided ned ehettpe elprksigal of about 8 ki by

dwlduﬂE-HlJ diRk ﬁgfﬁf of @ r}i@glﬁrﬁﬁab@ ri‘r)ééille:féﬁi krom @0 RRRSE bbRDscatiCUE beedrfifigly. Clock
signals «%} oévf(r ﬁqumnc :i maty be prov rﬂ'lto gn log?af)l(egalied\%gge %ncyla%d?}p al o g

pl exer
2 Forthgin the fepiesiegh fgrlttoéfrm&q 16%%@%%81 %ﬁe@%eﬂcx fisgider wa@e frequency of the
clock ﬂgfi@l(p@bvi’d"&!rftom ta nfultiglgeen € i tiditiving emtrotiyouit 22¢ iaglighettimgy 2RintedBE In one

emboc{m&np th%l H%&\Jén% ldgﬁélma; ERMR: t%@ﬁ;c%@o@ @Loug QAL kol aQﬁ»cl@é@nQ Wk @about) 4

ener at
T B L R i
a clocksidraldi nfeerencyathéritemtiéiscy di vi der may divide the 32.768
K Mz otfdr @66 dimSriYMabesdibaMedulRy &RadrO@nGtGK tho Billigidk@ 200 mal 10 located

outsadgﬁz é]&e srla Vpocg%%{ C]I’El.gt 19@0';] ths ﬁ:.e ﬁ'lte 1lat9%§:ﬁslg R?tjmn%tzceé Qipcujf h

anot

The tigipg GHF‘?’HEW‘PO may WW&’&?}%’HEV °fdi‘“\?|“’deéY"‘ls ﬁ‘ﬁ?ﬁedgsé‘ﬁ“et}“‘awbé°°(‘3’l‘“6‘8‘f€“°“ dovice
120 hsiegitrad thedkloadauibedBledplsizeplmode ighied ot ibingock kignalik@iedd ogdr g abltigléxer 210.

in on@enﬂgcﬁ%ﬁmptkﬁalsf(ﬁ' @/@ﬂ-i@ E]ﬁ'lyy H‘e rc&ﬂie& hﬁ oﬂérghﬁtﬁimezﬁg @1@ Kounted time intervals
may hﬂe other le1 8I‘ llhl %m%% go?urlter 29(918%4( e tprogran b?e or%er ?o sel Ctgl Ii]e ygtl% ?]f the time

SqieReies pr ovi and/ or gehera

meﬂ%%éU@ﬁ@? d|V|ders 10 Further, the deep steep control
CiThedbkd sledpflntRByircuGiQ QST thS @'es‘ﬂntfsfﬁlﬁﬂzhﬁrﬁ @iyly Whiadtiptekaxb defeRrhihaghetDet a clock

s1gna1tﬁlaxﬁ thfe Euf%%‘ a&iiXscfﬂgtortl nd/&'lt}gg@ta? LigR ggcﬂipc&q\ﬁ Q Q/gila{)lg 8 %e'inlaﬁplexer 210.

exer L mn confrol circujt 21 nfj
The dfeH éleep (ﬁ;f:ﬂ@n 66]6 b4rqfné¥ furﬁgdje aiiaﬁte(bt% geten@%la)azl nﬁg}hctlock ilgﬁ]ft gare aval able to the
multlg‘lepcerqlman@/yr dmherd@rawniwe dwhvigrk ag r@b:ml{iogmgﬂmlor difital clock oscillators,

Furtllé' %QQ% )slee% cdabildl cirdd 210 %aﬁﬂe@%te@ﬂo QA @hin®the ﬁ'@ﬁﬂ@to)thé‘avaliéﬁkclock signals.
Moreoéf%r tge (Ii']efp sleep Tonrrokclrcu:} 1%0 fnayhlfe ta aéf’le gtu e termYnmg atpﬁ:gned ¢lo¢ suggal if more than

one cchzj_c_sgriai s ﬁwtaéableg) thq 1@)@4@16}56; ﬁlﬁaﬁor @ptatge ﬁl}c @vq @Wc@% prayt b dpfermpined by
readin pizfereidch vilues ot theindiadilaciliteriosk signklefraesgefirbedadie eguency, the decp
sleep hthJl g.t%ﬁ1§14§ ﬁmg %Faﬁ% Fopcotatlfbﬁmwg ;e& pé SHE &ul%ﬂigcew 30 *éh%t Onles the preferred

ocate out
¢ o

clock gy &° Rapret *F UAteR Qi“@gc"ﬁ’&é% B‘é?fg“' Ff’ébaé’ﬁfﬂ* g%@%‘@ “%ffrl'lb&ﬂﬂei“'“““‘a“"“
and cdh@8 stepFly@y bd aggompfisked Y indiifluak or 2@Ginadadedigated ieircuitshyathin thaldep slesp control

cmmztlhmd/bmeeﬁtag@kes bR B GunSAcBERirb R 82 MM AN 11 AR b InicQn device 120,
in furtgler amgcﬁlmexqtsz at hpaqsﬁte J%'th% I;ilzaeog& scmbeg %Lteorrvr\llﬁla 1%??’ gnglccpn%gl s{j ]?serr{%y f‘!: a%ceopnpilshed

by theﬁsmmg P Kigguit 229 gnd/or Wh?lMéﬁ gir CQWBWWWWO“’{ of thpembpdinagnty gpsdeggalized.
1/ A0 g0 a’ﬁ&mbcbialeﬂﬂhbrwm cohmugdati@rdevéuahzichapBidp&abletil@communication

mode C(qu@;cﬁaqgn‘ié q?lta'l Q]tltgr \4&!:@ “%Q anmét Q&Mﬁtetogﬁ@lﬁ 'Jn@ Q:gnthmémg -EQ?espondmg

n ranna I'e 1n or t
commipPUB S VAT H b THEE PG P G BRPE o Sother WLAN
commgiatinedgdviceThrer ﬁ@epﬁi@d @apudeimmmeldivel rlbu pannfGtiof madh @ay comprise a
receptioh %@d’laurmﬂgi MEWAN}JMHL&M&Q}QME@Q (1) 1sdﬁfec§|ﬁ£ﬂh9 RorRELARB signals,

demoa%lagll}g ang tC(ﬁwer f r:%mllcgtme sia lpa 5. 1%? éi 1taﬁ) %%l. East’:gets an@ tgacs)irmé ﬂeedsgltal data

or glta SCi I'S av
to the multiplexer 210. The deep sleep contro
circuit 140 may further be adapted to determ ne how
many cl ock signals are available to the 25 multipl exer
210 and/ or whether the available clock signals are
received fromanal og or digital clock oscillators.
Further, the deep sleep control circuit 140 may be
adapted to determi ne the frequency of the avail able
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and control steps may be acconplished by individual or
conbi ned dedicated circuits within the deep sleep
control circuit 140 and/or the integrated baseband

U cess circuit 125 and/or the W.AN
Q@%ﬂﬁﬁ%ﬁ%&lon device 120. In further enbodi eI YL
| east part of the above-descri bed determ nati on and

packeG @I thd bt cSlpRBSsysRRY Fb&lelatﬁ@&mhmt‘tﬁ@lw&%awodph@ alichdihB8hn mode dun.ntr
which e%f/ﬁ\ll o&m(uﬁclﬂ v1cg is n_gl{ia 1, atnd %eomlf\e/:}r%g%/%e gl%li'u[ dltafa ;Zaaclgeis into communication

I ons o fhe e

'Slgnal;!\e'tdofieai*q&ghet %mﬁwmé%dwr%‘ﬁer, the, pigelogy IxMpmediRRPedim glpeording to the

embodigtat, gibthd DMpamenys obide WPAK adtdn@nitarionaled® NT0Lky Bk iive BuringBéel@mmunication
modef OF exchangi ng di gi tal data packets with a host

Syst em a xh ng corre ndn o
c R s S SO AR o SRR R gy mode. T sy
mode angy) ﬁﬂl@mﬁawﬁtf;‘mn@ mgde dugiirg veéch s VLAY commenication devise F20\ Ihing for affic
from € IDANTbGifkinicion el@itbrpaer, budkebt fadiRy Wiy et AT H6Q RFRNHeCHEND NWhile the

TSRS TI ATBR R UREASE B v o

needeg “iA05 e fiehet fﬂffﬁ@fﬁrtsrf@mcfawﬁ PS4 Y o Gpisns ncluing the
physigdle n@dqgllitat direndf  BA dhod g vdpdcelingpniektion eeditlaan il Yamayobe sdtignallbe WLAN
commhrﬂ&aﬂon@b@de 18 mafl 8 @&mb ﬁﬁs @J}eﬁ in@d ‘Hstéﬁﬁls $ibdd Ghad i Bre CHkHubiBkioidad

R N I TR -
de‘“°“n‘&9 isdtpthpylsersiaods, np ldla\*?é fragpadkeimarde excletpact i a hekficerppuletrgsiem.  Also, no
link toA VADAIC @immikitataichidRrpateniy®e established duthaihé HGp A0, & @AMEY b tRGircuitry

of thet\ﬁgmfjdomn{:r@tjatmq ﬁtt,vﬁe %%? Bestumé?it o@f d&%@‘f[‘é E‘llae‘f)%&e%?ceﬂt%&rg%ln%mmal parts

send
to i PR SRRSO AR LA BREHg LA grmmnicsion dvic
120 maspdgostiingrieny powepih fhe tléve moGripo idirtigendl; modrandhf Mhcommunication mode. In one

embodiMdIT Eh8 MA AN comm@i@Mios Gevike 2oy c&&m@@f—io\&@f& Shtﬁﬂrﬁgwlﬁlg 8 the sleep mode,
Wheregf%mlln%g Logﬂ dﬁﬁ%%ﬁkwa—{%ﬁnectmn 0sci a(g m%m cation device

east one st andby
rré%lé. . ém@t"‘ﬁ‘ﬁl&tﬁliﬁ 2y EofreyRy em?ﬂrve. aseopeglopn wade n VAl inteeoop see

mode, dier WN winimoiicatidnale e AR ogmountiedt moligha i gnckk2 Qvith the host computer
systerd. 11&J 18R EontngiI@Eonﬁr&ﬁéaﬁ&ﬁcounﬁefp@t@ sEhy \N—é%&lalﬁi%m;ﬂ% E\@Ee'e]pﬁeep mode All the

ass|
componen%ls OE‘ ?/LRIQ §ong1%ug1ﬁ%tlorv%wfe§5? tﬁaé are W%ﬁeﬁn&y&%ﬁf"@ éltasr:rgnﬁ %e@m’m&g may also
be ma%ﬂﬂduﬁeﬁ tll%ieqp lespinjodst ddditingaliyoperhysigd cdnnegtionjotciifaterd Afpioayén ingstive during
the de@.sBep mddb €n oM RARIALGELOR WAL OrcileB ol ad/of phﬁQEﬂMécﬁ@htdlraﬁ 145 may

also an&c'ﬂve dbx%gtﬁ%%gep glgeg%ﬁ erTgé %I;Rﬁ mnmﬂ;%%atlgn dewfeal% mﬁ’ o%sume Iess power in

er companents inc si cal con
the df’i? SPEHJM“ Hhopdn teglecp pede AIKPS e lifenippmade etdiﬂbthe gEmigaign grode) Bgeording
to an qudydiat, de LAY, coimgicbANvice RIman tooaht 02 ndeX beent Hdyg Ma Yeep sleep
mode.CONSUNME | ess power in the listening node than in the

C %al 0 [;]nllegt?comgmm%n%e c%scr:écp ggrgr%%}g%én a%%a}nﬁvg%%é mw‘i}gﬁlba}nglgrgcg ed,
c &Hmd ﬁ‘i“éféﬁ %)ﬁﬂ"k cpanpiug grogessohat may e pedfpemedtbe thy Wivdlesommunication device
120 woh Blidzattivilal 8z Pae K eda. TRYoheafXphHrRn@edaywist b Rrid@&twhen the WLAN

comm&@:%wﬁ%cc 5%%%5193ns tﬁle §er s1EH mo&eS %été}l%i(% %ﬁl‘y\ﬁ sg,na(ljl ﬁ?)f ll:g]egsent from the

muni cat i on count er par e es
f'mmgtcﬂ‘?é""%‘f“é‘étpzzprﬁ’o%e PhAS%TOHPFW g BT e PG Qfthetapiiyate sigual, the
physiciNeaiecionarifrioc 830i ep belatitacd 1320 pivgtalbenntctionnadiia@f 150G igivgrate the
physmﬁl'ﬂ&m&h@@@clmge@ ® &%ﬁ%mﬁ&fmeﬁtearsg AN &yﬁ&li John@érﬁ'on Hahd 1§5 may be activated

once tt}&gkcl: smag conlgect{on ostcfﬁné/rq h@‘%ﬁtaﬁgﬂi’ ge%%r%ﬁ%tpﬁﬁﬁalgwﬁwlcEJ(chsf%zH In a further
embodisi tdéltmfmlzeimnaéyb@m*@% blese%%fhfpﬁwl Gopnettieossillased Stratiebesides the
analogtcvaln osciflatdr @0 hod SKeeIHitli G181 6iei AR A4 Q kin Jaﬂahe@QfE_mdlﬂﬂ)r_ﬁ@t iR the WLAN
comm{iREn dchide BBnay AUROGIRA! | Lhe VLAN communi cat i on

device 120 ‘may consune 15-20 mA of current while in
the sl eep node, 20 whereof;8-9 mA may be consuned by
t he physical connection oscillator 150. In a further
enbodi nent, the standby node may conprise a deep sl eep
node. Wiile in the deep sleep node, the WLAN

conununi cation device 120 may not exchange any digit al
data packets with the host conputer system No link
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to an enbodi nent, the W.AN conmuni cati on device 120
may consune 1-2 mA of current during the deep sleep
30 node. Enbodi ments conbining the described
&ﬁgwu rJ1%tlon and standby nodes nay al so be

ed, FIG 3 illustrates a clock ranmb¢{ys2005006113
P&, SJ@ﬁvat@'ﬁyna%y BeLh B tiRg tdaol VoAIN220 to the MAC circuit 130 for

actlva%xﬁnhe:iyArH cn’cu1t 1?({] C%fegl Vthc AC é.h,%glt HQ 1s actpce I;[Q w&ljﬂ}{tai%@tﬁay I‘&\gjg an activate

ocess
confrpeoR i U HE AR SN ekt U BRSA H P30
Tn an @ddadiGaGe diiteratipepprebs ey lodens. | N step 310, an act | vate
S Il&@f’#ng TaYo M8, 4S§ﬁuw cﬁa%ﬁﬂ‘llfu%tn%% déeb Hée Qo&‘ﬁ&&rﬁn!ﬂlﬂmﬁ: rbedd bdcording to

an em%égxg%?si %"Pi“%o% tdF‘FI@ (s:lge&c]iogngtgr%‘gx%tgﬂ %r?cséé:s tnﬁége pelﬁorme% suqseql?entli]y to the clock
ramp-GOEvEsE ericiony laegrding bripr et BYthadegp styep mande-i v at ed i.e. the
phy &époﬁd th6 ORXBE Gy @RnOSGihkthenh Q5ck ipdl ﬁmythegeamqmcleostatmr 110 and/or
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connectlon circuit 145. FIGg 5 is a flow diagram
illustrating a deep sleep enterlng process accordi ng
to an enbodinment. In step 510, a deep sl eep request
signal may be sent fromthe MAC circuit 130 to the
timng control circuit 220. In other 20 enbodi nents,
the deep sl eep request signal may be sent to the
timng control circuit fromthe CPU 105 and/or a
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According to the illustrated enbodi nent, the MAC

circuit 130 may send a deep sleep duration signal to

the timng control circuit 220 in step 530. The deep
ation signal may indicate a nunber of tine
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Referring nowto FIG 6, a flowdiagramillustrating a

deep sl eep abandoni ng process according to an

enbodi nent is shown. The deep sl eep abandoni ng process
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sl eep abandon signal may be sent fromthe CPU 105 to
the MAC circuit 130 which nmay forward the deep sl eep
abandon signal to the timng control circuit 220. If
e | eep abandon signal is received, the
Qﬁég %ﬁ% 25 may not be abandoned. If a d@@ﬂ”@?ﬁ%ﬁ““3
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the amgu m%f%ata a%qt?el recel\{xﬁ%l\?%%gr?onqg Rla wer con néd alrl]le Qescr&%%d embodiments may
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provigi RN ST “\%‘F‘k’“ fopg PR svatey atﬂaﬂwfé&m&awr figch-the
| i didedeed hbotta tha WpABlkestes: m¥pYe dechsiizhicat@dwdigcelve it frames. This may
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evi ce
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o &hs peaseefed dawp serappdsoneiLAtbaeens gaytbh atpliddtin qembindtien with AMIBs Am1770
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t h%hﬁ:’:atthél uﬁéxﬁ&eﬁ §'be§iode%c§%egtvh{lairrgs§&p 90 hgg[%éal em?dm%@'gonau'ucted in

communi cat i on devi ce may
accorgiief sl gUIE e 19Bparept R MY s HR e Sl ek rEe ieiong aiaons and
imprdvergens b thegurasangintegtion Ivey bd rstiein lighgofimdovoteachings 204 Wighin tpdiiew of the
appeddQd clHiR wihaat tﬂzbﬂﬂw i9m W@s;ﬁ@%ﬁf i&0k2&p& ¢ e QR&BOD/ 10 QBlidm3 those areas in

whmk\ll\{ﬁs l}!ehevecs t\ﬁq those opgcqligagye qlétbé{e m@%g@gﬁfﬁ%ﬁenqo %gscg%ﬁ éegz in order to not

unnetmggéy qbgypre @p] p@qnixqqgest:rﬁed Hefeiyt éﬁprﬁ)@gijmj o l@pnc’[eﬁ@od that the mventmn is notto

be linlRABURIsaitd iOR-ADOenbeRadsbiFRly By thaapO b tiiagiaakd claims.
i ndi cating the presence and readiness of a W.AN
communi cation counterpart is sent to the W.AN

Indus i on device 120. The beacon signal may

This inyegiion dhey aneBDI M apiDedbleweWiANqomfiriigtidnddicesat i on Message)
message i nform ng the WLAN 5 conmuni cati on device 120
whet her a data packet is awaiting delivery. In case a
data packet is queued at the W.AN conmuni cati on
counterpart, the WLAN comuni cati on device 120 nay
enter or remain in the comunication node,
respectively, for receiving the waiting data packet.
O herwi se, the WLAN conmuni cati on device 120 nay
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
comruni cati on device 120 nay abandon the 10 deep sl eep
node for receiving only thoge beacon signals that
contain a DTl M nessage. In still other enbodi nents,
the WLAN commruni cati on device 120 nmay negotiate the
duration of the deep sleep node with the WLAN
comuni cation counterpart before entering the deep
sl eep node. According to an enbodi nent, the W.AN
conmuni cation device 120 may automatically enter the




20 contain a switch-off of the chips and the main
crystal oscillator. A separate clock source may be
used for the wakeup tinmer and the system nay have a
control |l er which conmputes the next wakeup event. The
cLAaIMs esented deep sl eep node for a WLAN system may be
applied in conbination with AMD s Anil770 and/or
Am 773 WLAN products. Wiile the invention has been
L. dasEEAR €W irviest hocmiepelSdtwark) colauidayei deaike fenfedehningRbBmunication in a
C%%Nﬁéﬁ&oﬁgthle WLA?‘IQO%&Q&%%\Q% cglﬁﬁrg%t h, it will be

apparent to those skilled in the art that vari ous

nb 8PP SIPgHE Uﬂtiéqrimézt*r’%gpfyﬂ@' cqpfstiasnpé e L4 Nopmpppeation device to
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t Bridfor tré%ﬁvrh{&%ﬂﬁdc@ﬂz byeraBRtin § Girst JEhabe m'oéierrhrt;detgermfe Inrhesecond standby
SEF ific illustrative enbodinents,” but only by t

fe of the appended cl ai ns. Industrlal Appllcablllty
Thhaein the eortrolomit ieadaigeine dabtivyte e phpkli comipttion beillMbANen the WLAN

CORRIcHRR bQ e B &@éststa;lu@ AL M 1. A WAN (Wreless
Local Area Network) commni cation device for

pEPFSR E YR oL to FruperheapyigehcgRBetiRgr gecillaicp & Regasgiye when the
C Wb aatni@fontevitCiein @R RRbIIStal@®y madfhysi cal connecti on
unit for providing a physical connection of the WLAN
communi cation device to a wreless conmunication
2. iR WhN gopnypdsaios) deviesih eleim lo gy spmprising p MAdhiMedinadiopeys Control)
t et PhyShgal EONRRGHIOR KNWLANOTRION eHoRkhathg PRYSY Gahe wireless
C89Q§%&m99me qgk signal to the physical connection
ATt TANd- 4 cofitrol unit connected to the physi cal
connectlon oscillator for controlling operation of the

3. pITWeSWEﬁILI corﬁ%ﬁlﬂiﬁ%ﬁ 4@ e gfsgzﬁl%ba&/ﬁ&mn M@ﬁ[@@ Wit tngnnM% the control unit
muni cati on deV|ce is_op erable in conmuni cati on

HEOYIEE ISR 2T A FHPoR SR AT PF 1 e SRk B by sending
opBsabhdby rqquat signaisd thedoarndl lmyit. rode, and operable in a
second standby node; wherein the control unit is
adapted to deactivate the physical connection
4. oA WEAN 6P RERop HEv SRRl HARIF (B8 697 i Biotieted i aseiye the first
t himdbyl reqibst S AiYy OO urdnad whes ehqiestBdirgaph Kiglal i MetMAC unit if

[ e cal connection oscill ator
%eﬁg ﬁgyégﬁﬁgﬁé%ﬁbamﬁgﬂhﬁtonnunlcat|on device is in
t he second standby node. 2. The W.AN communi cati on
5. densl weA bonhudicifod devfcbl bt oness cﬁlﬁﬁmrtb $ivhGreid t%hﬁl%ﬂ tsWhnected to the

FESRAR Rt kit bastimne ﬁ%&“@&ﬁﬂég b e PAC i an e

wiignel e deictiveto ipnzhresigttivel. nedi um 3. The V\LAN
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S o)
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t §pvicple @eless pRmvpynication mediwpidby r equest si gnal from t he

MAC unit and send a request confirmation signal to the

MAC unit if the first stangby request signal has been
recei ved. 5. The WLAN conmmuni cati on devi ce of one of

clains 2 to 4, wherein the control unit is connected

to the



MAC unit for activating and/ or deactivating the MAC
unit by sending to the MAC unit an activate signal or
deactivate signal, respectively. 6. A nethod of
operating a WLAN communi cati on device for performng

CG;TEF&HE\; & phyisiod) cbrﬂ:e@:oﬁ/\!;ﬁmato{ W hekess al-&?s’ﬁ:lal AhRBioNRIWOkikdal to the

t Wo sing: operating a physical connection
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C enretive mwtrodaww fetevitoling epergtioniof &t plysicat ovmagtrinesiliaon
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