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unshielded twisted pair lines as communication media. As can be seen from FIG. 1,

25  the exemplary network includes a first network device 100 (a switch or a
workstation, for example) and a second network device 102. A second media
converter may optionally be interposed between the first media converter 104 and
the network device 102. Interposed between the two network devices 100 and 102 is
amedia converter 104. The communication medium 106 that connects the first

30 network device 100 and the media converter 104 is unshielded twisted pair. On the
other hand, the communication medium 108 that connects the second network
device 102 and the media converter 104 is optical fiber. For a data signal to be
communicated from the first network device 100 to the second network device 102,

it first propagates along the unshielded twisted pair lines 106, and is received by an
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advance knowledge regarding the kind of network device (e.g., hub, workstation,
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30 switch, etc.) to which it is attached. Of course, media converters must have a means
for determining which pair of lines to assign as input lines and which to assign as
output lines, even in the absence of such advance knowledge.

United States Patent No. 5,923,663 ("the '663 patent") teaches one method

by which a media converter may determine which pair of lines are input lines and
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25  plurality of potential sources may include selecting a source from amongst the

plurality of potential sources. Thereafter, the selected source is monitored for an
indication of communication speed. If_'no indication of communication speed is
observed, another data source is selected. Otherwise, the selection is maintained.
According to another embodiment, a method of selecting a data signal source
30 from amongst a plurality of potential sources may include selecting a source from
amongst the plurality of potential sources. Thereafter, the selected source is
monitored for an indication of an ensuing autonegotiation period. Next, expiration

of the ensuing autonegotiation period is awaited. If after expiration of the
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an iagbe aduplél Wfantifiputipaad aghysical interface that converts the data signal
from a signal that propagates along a first medium to a signal that propagates along a

30 second medium. The media converter may also include an optical transceiver

coupled to the physical interface and a logic device coupled to the physical interface.
The logic device may be arranged to cause the switch to iteratively couple its first
end to each of the plurality of potential data sources on a one-by-one basis, until

instructed to cease such iterative coupling by the logic device. The logic device may
4
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Detailed Description of the Invention _
The scheme disclosed herein is useful in any setting in which a device, such

30 as amedia converter, must identify which of a plurality of communication lines is to
be assigned to an input port. If there are only two communication lines, it may be
deduced by process of elimination that the remaining line is to be assigned to an
output port. According to one embodiment, the scheme is implemented by a media

converter. Further, the scheme presented herein can be used to identify which of
5



converter according to the present invention may be
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25  may be appropriate. The media converter stops the switching action of the switch,

long enough for the ensuing autonegotiation period to elapse. Thereafter, the media
converter looks for the presence of an idle signal on the presently attached line. If
an idle signal is present, then the media converter operates under the assumption that
the line presently coupled to the input poft of the physical interface is appropriate,
30  and that the presently established coupling should be maintained for so long as a

data link is present.

FIG. 2 depicts a state transition diagram describing a method for choosing
which of a plurality of potential data sources should be coupled to the input port of a

media converter. It should be noted that the state transition diagram depicted in
6
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line. 1T an idle signal is present, then the nedia

c onViksen; efterayperiad of timedpins 8 lapd 4{datapouren#2)aeuld bpeowpledto the

tl led. to the i tof .t [ cal
e honok: FahEmERcPritfr BBV 8o SoB (R coupted
est fhhithdRgucsutbiiri tEietied betimBl Uptbadly, haunsng thatenly two
as a data link is present. FIG 2 depicts a_state

15t r aprtentiabdataseueesmxiitcwhickaveydala parpR s N0b Foupleshiej thgyinput port

whi ch of ' 0 i al: t 3.5 : I :

e 88t efheet tothd dufp oo it JOC E3icHARY bfsist of

s hoalteghdisly switeldng et coupkingsdsaiigamenia of il inputdind gutnit ports between

depicted in 6 WO 2005/ ,03%8&? F;gl US2004/ 0308355 FI G O% .

may#Aa SEFase dn SR, asumaing Nopptentisf dafa spwrges, gyyiichiag state 200 may

descll [ [ Ifod =R .

S POREMI RIS aSaes Sy ighfheiput o .
20( di ZcUNSEQ, .. D& |..dw) TheAsedismeqiande ism ddsign choiceleat margi vary

g? Q%Ic‘g(r)t@grgg tiora\iqi)j(i%alrtljg}/lls ?’g%ggglg? gq%t%% iﬁ%n%oit%ggbéqtg \é\n%%g%: ig %eratively
aNYeiBfeadh i i diva o bylBiEMislsal data sources to .

an 1 nput port the nedia converter, on a one-by-one
basis. Foe devicnmpineinsds thersimitghing atate 200 asdorgas = linkisaletected.

soupces ar resented in.the formaqf .data. . .
conHihfTom Br SHiiREng i 200 i essDlecdnty whed R idle signal i dgtected. In
2500t @R LhAtex (it athepRbrkHAFing alHtwdtk iddvide chpble ofdbdnifiyatidg at 10 or
carried by a differential signal on: (1) pins 1 and 2

10 100:Mbs sbree dypes of linger idip)signatrsmay exist: 6L)(acheraaklins pulse, which
#2) ind{?:g{es it hfehr{ert]\goritd%%f:e %Qr(l)dratﬁ{gr{ﬁe fdle signal can communicate only at
10 Mbs; (2) a multi-level tier 3 pulse (MLT-3 pulse), which indicates that the

network device generating the idle signal can communicate only at 100 Mbs; and (3)

30 a fast link pulse, which indicates that the network device generating the idle signal
can communicate at 10 or 100 Mbs. An idle signal is a signal periodically generated
by a network device to indicate that it is present on the network. The term "line
signal" refers to both an idle signal or data traffic. Where the term "idle signal" has

been used herein, the term "line signal” has equal applicability. If the data source
7



and 2 (data source #1) would first be coupled to an
wonpostozgrayt of the nmedia converter. Then, afteeTasS2004/030855

period of time, pins 3 and 6 (data source #2) would be

coupled to the, input port of the.nedia canverter.

Pi riekosensiy gosplegbiq (e It porg ngél,e RPIVERIH 18 itaghed i i outout

i npﬁ&n ; ﬂiﬁ‘? bR B&AdeOsh Rile §ila sh&Mll b8 F@kddY Otherwise, no

ass mﬁgiélﬁgdt’g on ? t\?\)/o 15 p?otenti a dgta sour ces

exi ille sigral etikbefowhdt a source is not coupled to the

I nput port may, be coqupl ed he . out put ri. Thus

swi t chi i aglpg{lé hz@@"gﬁqraﬁ ??5&%%% 18 B_%teff?& the ki sonverter
oo t&éﬂéﬁ{o‘gxk Yrof¥¥hE SRitBKink BGteORb MRt GR SV HEHRAE 200 ThB 8witching

i nput and output ports between data sources. In sum

as santion 9f tecwatch iishalgdidarivg theqssiod swvhishithemediatconpeyter is in the
may . result in e follow ng.sequence of data squfces

b sigp-Sutleh wet®02; Muh i RouR TS SENEnf pst g R Adment of

. . - Dt from the SWAGCHYtAE DEG ae RMIRAIR] dErifg HRGugAticAiAWASch the media
that may vary according to asfl ication. Preferably

eactonytrterlieingbe antswalch gtate:2090 IF svuiéching state 280 incdnded the act of

I to,the i t ] - .
OB E oL R gkSohREYh R P 8P £05 388 e Ml
NO Assipkimieit SfRh@6Htpak porEXialsomifiifainee. The heRiwitgh Statd 202 is exited
200 i s possible only when an_idle S|tgnal i s detected.

| n ordy wihie ne pmaiinicstion link tsdetqetadhy the medircopyenter, at which time
devj f [ .Cat:i or 100 Mos,
thr%‘é%@%&g’%&%fﬁ%ﬁ@& Sghg;ﬂg'ﬁaa %dd)r'ray exist: (1) a

nor mal | Upén @etbidon offaifad link pdise aditainidgadutdrdegotiationdnformation
~_device generating the idle signal can comrunicate qnly

15at (commupication yate and half oy fgll upler theym A SeNYqueH trgnsitions from
pul e lsgvit?ﬁﬂhg Eta{e.r%ioct@'ﬂ?esst%%témate Bk VRIS HE ¥tb§-%witch State 202,
genérating the idle signal can comunicate only at 1

Mosthe atog-sfiaich 3taten2 Gdaimvolvesithe pwitsling aétionhofithelswidetebeing halted

that fhe network device nerating.the,idl e si.gnal
ca W%pwdénm%%&srﬂ?%%é#&mm e ét°§r53¢1&1_ﬂ stage 204. Thus,
S| %eko@@gggéi%tﬁh{e%s RNEiliA ﬁgtrl]letlﬂ%n?en'ﬂ 8F Waf KoRANKE SRitbPstate 200

i ndi cat resent he network. The term _
20' | i are magntgined dunireg the dutatioh it Whizh theinedigicgnedrtep is indheno-switch

L ;?%{uh ?Of.x\&esgn&chl?n%l s%aﬁereaéq %ﬂfgﬁec’f’ {pgg@e%ﬁfgﬁglingbg AT l“slg’l?r%e to the
- ap pédtglggio}ﬂ df¥he hbdiaR8nekMer, tROHuDEng ad¥Enaido bPHE Bt port is also

PCT/ Us2004/ 030855 presently coupled to the input port
of mhmtameadi a converter is attached to the output port

f af i onj . devi ce i - .
be. foundihaard A0t i iimedueh bl fostditile IR piccn,

25 Q@haﬁhpdrﬂ tﬁiﬁ daug §QteN0648 envbrbd 3 Dieing €he Selaieétaet20d, the htedia
nedl a converter

transitions fromthe swtching state
200canyert¢ramderigkes @p aelion; aad simphywaityfor ﬂ\plmﬂnmﬁhe :
act j f.. SW t:ch . . ' t [ [ .
i 1Gebrifelt ERMo” Ak hellarBf ' ploRs o} 3wk b st ddtwork device
determines the communication capabilities of a second network device; the two

network devices then agree to communicate at the fastest communication rate

30 feasible. Full or half duplex may also be established during autonegotiation. The
process of settling upon a communication rate often consumes a duration of time
referred to as an "autonegotiation period." During an autonegotiation period, one or
both network devices may cease transmission of idle signals. Thereafter, the devices

resume communication.



stop-switch state 202. Thus, the coupling assignnents

wpnReoswsko4ng at the nmonent of exit fromthe swettius2004/030855
state 200 are nmintai ned during the duration in which

the nedia _converter .is in the, no-sw, e 202.

swi t chi nﬁ‘ﬂé’f g¥nirasign of ﬁ’@laHEPé‘Sg‘%t}?é‘°’éBFn%¥ Qtiﬁtfneé‘aﬁf“i“f?&ea

dat g, 58i5f0 Rk SWikhi sPi*Jé 209frtno Wk i GetBREH. aOﬁleWl@é Ges

the coupling assign of the output port Is also

mai ndsmmuaﬁ:atld'mﬁ:nlnisdemtedhths tlaviee FAmBitiansdo iteastbp-owiltch state 202,
when.n Emunl cati n |Inlé 413 detected by the nedia

conV S\TDWYIBHSYidﬁSé’ t%e nedia converter returns

40 the spid: Hdephdtd SnelQRbodipent dtatesdia @csnveﬁeﬁnfaaédrdénoelwm an

pul se contai ni Ng aut onegotiation information
(c onmbodlmm ofithe preserd imvention. Bhe mgdia canysriek pf F Kﬁé is but one

msdac rter t sitions fr

DootErngr & peries WD LOR el dfimelnd] s3hbed bl Blefq o FIG.
st ap e OF@8urse, dieer dbPBesihy 8180 Srdy SutdBdmiethoaldéssibed & FIG. 2, and
swi tching action of the switch being halted during

t hesysbrdesiges arewrithimtherseopreafithe prssent epplication.i n t he

16y o0ar 1 1§ Sat Db FRRTCS oo PPERHS Mol Becl? 30PN Care
200prQerd¢Eviaah RJ245jack 300. i THe tvidalach Yoatde® BO2 ﬁndMéEzi’reTehﬁ:odled in
msdla converter is in the no-switch  state

d wi therfprvg of twq pairsed unﬁmﬁldarbhn%h@aca@@uém @é@ éW ﬁ@pahle of carrying
t
SSRGS il bl e 2014 by ) P epp e sanl

por froinSa @étﬁ'erk devicetia theatledid benveetess whd tHe liertpair304 19; @itended to
|mTed| atelg exited after halting, of the swtch,

WhesEnHbdfermtighdaiy signal diom s i rEEEr 1O mﬁw vice.

I .
agt ?%hn A YR ﬁ)u?ﬂﬁ fl§sr%g{%ﬁg isﬂ)g?ﬁég&;ﬁgﬁ agﬁtﬂgﬁﬁﬁ Q¥ fified 02 intended
aut tmegwta chffmntlgieiatacxﬂgnalxﬁpmtég octwork dcmccstoathp msdisgonverter is

c oL oy S5 G ol e bR R S04 5 oupled o

t hetHeWRtpuRet Wor k deV| ces then agree to comuni cate at
the fastest communication rate 30 feasible. Full or
2thal f dupEach paigntial dua beuresisabiplsheda ighthimg protectors 306 and 308,

A

. I ef fhsBsnieps, aFirsttransoHnen fstQist MithQhe RE EHeqshirs o@UﬁSh!iE]délﬂmes 302. ...

autonegotlatlon eriod, one or both network devic
rrayorc%Oils and 2 sevond gensformsr forcse veihgthe pther mpﬁmsmlded lines 302

t h e ﬁﬁ%%@g@fﬁat%gr exlg (?}rc'g th§t 1}%%{ ﬁg Q498 294 ormer unit

ZSiUt 81 @epidtdddn FPG! 5.0The trirgforeet ﬁmC 81V &g ﬁfpws the lines from the RJ-45

transitions to the switching state 200 if no link is
det s wtchamieili dbe trapstgrmer unit 310 may be used to introduce a bias to the

signal carried on either pair 302 or 304, as explained below.
The switch unit 312 is coupled to the input and output ports 316 and 318 of
the physical interface 314. The switch unit 312 is capable of connecting either pair
30 302 and 304 to either port 316 and 318. For example, the switch unit 312 may
connect pair 302 to input port 316 and pair 304 to output port 318 (as depicted in
FIG. 3). Altematively, switch unit 312 may connect pair 302 to output port 318 and
pair 304 to input port 316. The physical interface is coupled to the optical

transciever 320.



communi cation link is detected, the device transitions

wbQodsfe2b op- swi tch state 202, which has beenpcr/us2004/03085s
previously described. 5 FIG 3 depicts one enbodi nent

of a nedia converter in accordance w.th an .enhodi nent
of the pFﬁgswfhai copEsTer Siorksigraciabyas follawse vt slgngmay| agive at the

¢ he TeSthocUter TR O nAEFUUEROR YR 0L RN Bk through
coua fightniigrotectey Bo@er 308y thrdiugh the traysfomter 3ii6, thesugh the switch
Scopilt 8T HaHl e uH PR HF ShiteaysIes Iierech e Leaiysica

§ ' Ofprkdze 334 gEM%@HéJe@éa?dﬁB@eéﬁ G ﬁ%réﬂ%%é%%e optical

are presented via an RJ-45 jack 300.
soutramssie3&2326n sb $atithe optiealiravisceiver 820 priedudes mmopficdl signal that

pairs af ynshielded |j.nes, .each_palr 2 and 304 . .
Saptipting s pfigmali o4 EF ot Eral it SPYRLA tpfpsisted pair
pai gnd3O%hé tellAlRBHStr! By hi Wiy, %eddi%ﬁa? [sC¥nV éthedRE:A a signal carried
signal froma network device to the nedia converter, -
andalphg a metallic pristed pait media tatona Hwd is earricdbalong ayoptical fiber. Of
1(flifferen i al data i%al frotmtg%I nﬁ.dgla.co verter t?th tical
he HEFWOIIP HEDT T8 SRAET “t3Re 80 it TG 2212 Higg ATTT{°at the oplica
pr oRgistiver 300V BélctivertédBy BiphysitallihteBee3, biti BNEiEshately
to carry a d|fferent|al data signal fromthe network

devdelivered to RutpipAin3 Qo nlials; iarthis svaye gupptical signal fiecanypried to a

of {. i rd. rse. the other pair 304 is
cou%%%%eataﬁoglgg‘ut%”%ﬁ’ggﬁ@éc - potential data source

i s coupl a6 cavbesdeh GilohFIG) 3ph 0bwpleR plogamabid 1888 devic® (CPLD)
a transfornmer unit 310, The transforner unit 310 nma

15 on#d%is coupledits the physigab interfacg 34 oL he CPLD322 receives at Yeast four
fi i f L5 of.
! rio e{ogg%ﬁ It SEI %fﬂ?ﬁcé’f‘]ﬁt&fﬁ’&g@ a sg#xgl DRHER off j}ne 324,

unshi el"ded T'i nes 302.7... or , a sécon _
t r amndicatingthaf the dataeomiuhivatidreratd 80 Mbs (this kignalsb igededstdd while a

[ 3 304. . On ft . Cl it
{ haOTFAR) DIEPHISES SDFPTY Sl dRbRuDast (b SLABe Byiqal ntettace $14); )
dep) Ghedl chitiel |o@ﬁg§-3%,ﬁ§%&ﬁmgﬂ' tHE Hatd @bﬁmﬁﬂnﬂ:aglgﬁ' %g 5 100 Mbs

the [Thes fromt to a swmtch unit 312.
20 r aftlsis signalris genieratéd @hile b MLIE-8 ghutse is ohisenutd abthe ipuwpott 316 of

expPa PhEOR i BEee AT 4 S oPEied 03 e ot et

- NamBRsic gAY bbdRerddst 31 6. .,ﬁﬂis%%apifs gehdifteAMIRh 78!
interface 314. The switch unit 3 i s capabl e of

c ordeeeminpigatisiotis ebsepeedrat ald @t the npubpor8 846 pbtheiphiisical putetface 314);

316 318. .For.exanpl t.h Wt unit 312. na . g
coredh figparsai s o ufeatiadhe af AlondstiitY geriodis o
250Ut ghidtie (RistsighdBis (gaserate@irtieSbriséito £ T4k link) pulse being observed at the

Al ternatlveI%;f swtch unit 312 may connect pair 302 to

outippet post 3163fghephysicgbinterBoa3i4. i nput port 316. The
physi cal Aé ?ésgégé”}f fbokrg, lfn%%ltl %gmgl%nti&?esqgé bgc%}rence of three different

transci ev
events: (1) communication rate is 10 Mbs; (2) communication rate is 100 Mbs; and

(3) communication is lost. One way for a single line to accommodate such a task is

30 for it to carry a tristate signal. For example, line 324 may carry a "0" when the
communication rate is 10 Mbs, and may carry a "1" when the communication rate is
100 Mbs. When the communication link is lost, the line 324 may simply be in a
high impedance state. In such an instance, a tristate converter 328 may be

interposed between line 324 and the complex programmable logic device 322, The
10



9 WD 2005/ 032049 PCTI US2004/ 030855 The nedi a

wo gesioes works generally as fol lows. A signapci$2004/030855
arrive at the.nmedi a converter V|a one of the tw sted

eI PSR SPmuSts b TRtHe SERA U gt binary signsl, with each

tr aﬁl?f)éiﬁ?@ﬁm@& Q% a s@ﬁ?&'tg Hink @)@teﬁdihé BE‘twe‘éﬂ 'rtlée t?‘llt%te &B%ﬂéi‘ 328 and

he T nput port he physical interface .
p hythe &?ILDS3221tE)rfeaampEld "Werafrigdnon litee32emey barepresented by a"01"

tra&@w& 30568 06F ind ik A R catfied B ticten. 438" camicd
F OSHEES3 A mePhE g@kesah@@ﬁy at"h@t' FifialY, aibigh ﬁﬁtﬁﬂaﬁ&rﬁﬁte carried

|nformat|on carr he signal that arrived at the
t Wi ot kiek 324 may bmdapufsenﬂaébyred LR" c@mvmlelp of h suitdbiletristae

t he si gnal onver Qoma s al rried along a

met S ert"%lbéf é’ﬁcﬁﬁﬁwﬁﬁ qPE t8r¥g&t atfe % carri ed

al ong anA9Bid A3 bé §eRTronfFIG.G, SRUTEED 32D BaPEHERS dver the switch
works in reverse, too. An opt| cal signal %%arrlve at

t heuroqofilﬂcaaid alsqlms;enwgvesm biggesveitnhee 33Q andh332. hehe CPLD 322

158k G Al PRSP s T Bt

SI gmlr tHeswafeR aitt3ad ah@ two biak §RAthea 380 iafdl 332 CSBGis ) properly arrive
tw sed palr medi um As_can be seen from Fl G

congitkacqupling assiammeaty fogthe taptiagd opippt pyrts 315 @2123185
cou p! ed atlllg'gtgg I@iﬁgﬁ ?&2 {é, O?J[%EJ #E§ wﬁghd' UJI'IJFE &r’o o tzt%g alternately

recelves a St ghal s
physwitthing paire 302 asd 304 betovesn gnpai amgiasutpiet oets 316 amd 3@4 For

i ndi cati nmhat the data _conmunication rate.is 10
15 rﬁ)@m@ieg D) 32%ymax ported swHrh wnih 31580 that inftially p&m@g is coupled

i's i

- SRR 314 Byt AR e SR ARGl vl o
[ ndlma_t Aftgr mhakpnrzttmndﬁlaawuiohmg mtervial, @PDB\BEZ cmtmmsOthmetchmg
50 g.git\%é tgqt%!ée ?Qﬂg E S%S?gn%t & mﬂé‘:eserfqr}]e ’YIB eplaf;’ 3021is

| Nt@ihRA%o fhb ttpl%t?l)rt%m'aﬂ@ﬁh §64 {s' BHpRA td tHa8n dﬁigtﬂ)ogdt 316. After

|nd|c ting tha conmunt cation | sk observe

20( i .the gxpitation of gmether switgbingrintendl, wWheeoupling amgnmn:tsanewcme yet
Is observed at all at the input port 316 of the
phy & Wa e 3 ¥f ace 314); and (4) a signal carried on

Line 326&pimsh hlswacmbg'intmalau{eqm@g@au ifitckfabe PRS bi¥ervie§ its input
to 25 ensue (this signal la‘g@erated in response to a

f asport 316k lqeldngsfop e | @wéx idle signal isi fopud, Opg of s@egl events

1 o IRt CGERRE St (e BSEE GfL 98 iput o tne

25di fFar@md1" ie Yeseived by the CPIIILAZ2 Gk it® thertﬁktatei conétdy338); (2) if the
communi cation rate is 100 Mds; and

c oritlersignal isen MET+hopulse, then ady is @ftput teling |3é4 (3 Wd"dpreceived by
TR NETNER DL
whelinkigiise containing autonegotiation information, then a trigger is transmitted on
line 326. Of course, if no communication is observed at all, line 324 is put into a
30  high impedance state (a "11" is received by the CPLD 322 due to the tristate
converter 328).
| The CPLD 322 is programmed to respond to the potential stimuli as follows.
Upon reception of a "01" or "10"— meanmg that it has been established that

communication will occur at a known data rate—the CPLD 322 commands the
11



conmuni cation rate is 10 Mdbs, and may carry a "1" when

woOResmaggyni cation rate is 100 Mos. Wien the pcT/us2004/030855
communi cation link is lost, the line 324 may S|nply be

in a high inpedance state._In such an instance, .

tri wmhemetcmép rease spgching Bbothe;rﬁmflbé%%o%pa@éﬂgqm%

IO G eyt
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L Chehi el BOR e S IV B AT ordsy B gpaiching action of the
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Xart iy o i 12 e nof oAl By EiRAl IR 514 Shcflce fhat the
"Q" cor?&nam;:]moadnﬂ:rhasroeedlome while the " 1" is carried
on the ot her 5o0on line 324 ma e ..
repr_esenllfe‘?}”ﬂ? 0 °I$6“dcaﬁ¢§flp§eceﬁ’eﬁfl&ﬂggqtrﬁ%@é‘%€a ogline 326, the
carep |yl 13 gﬁe'@ﬂ? uSRREESEEK Bdv Y R théécplrat%h of the

exanpeo a sult e tristate converter 328 is
d| smmamgdutunegotraabn pemxb Aferfth€expiratipe b the aus)n@gatmioatpenod

BT S b BB SR et
Swi tthE %B?s@éf hiapsbe334: 1fReselidle §%ﬁa1 id thdidatdd (;I 8sit ah'q 1"is

i nfor ion received fromthe ysical inter ace
t o mxeived fromithotristaieconviadersiag), dhe GRLD @Zzomwetﬂva@h unit

coubhd aess iwarpog £ 0b SRR Hamh Baopife sBhirboE or e

3 16a61bgdddtion! P&'ﬁ)ﬂ A 101" of MR "GPLdeeived frofithe @ﬂléiatb kRénverter 328—

switch unlt 3 so that it is alternately sw_tching
15pai mearduthahit havheen establishefl ﬂmyﬂutamoaatl?mwcs@iswymuﬂed and

and [ e

uni ﬁoﬁfug&otnh‘gitu %ﬁ@%@l y pali r%l g%?%jp?i d%&ﬁws the
I Npawitchainit 33 2Go acade pmtchn’igMIn atherovptig dhé couphiag assdigment
port 3Q8 for_ an_ interval tine,. After. t

ex prTE¥ALIRG, lem%ﬂlgmsermswgc gopreq is nmteu@gﬂ?}sﬂ?m 322is

th ———
oI oMbt g a1
200 0 l.mbﬁded fromthe tristadeiconvertér 3288 Sda’lcﬂ apmaitlner@@ty ﬂm s&vmiuhingdctlon of

he [ nput, t 316, After ex lra
anchbRgwt emleﬁ%oqsmrpreufl egkaﬁmaﬁ éﬁﬁghf%ves that the
rev&ﬁﬁﬁ]ﬁ% onalﬂﬂd]{hsbéfﬁj on. During each sSwW tching
i nterva th sical interface 314 observes its
i nput pArhouQng 301 owkienglofeoor partiallyleaclosgerth of e aforementioned
idle si naI und ope .of. tseg\lll%eﬁg}' events may

oc ciifuc %0 1acapwée grrie formal |ink pul se,
25 hen a f)[G '4Sdcgiétt§36i{e duftablb BRbSEmMR Ao the triktate Cénverter 328 depicted

recei ved CPLD 322 due to the tristate converter
328, FIG23. lAfs cambe s¢erlin FEG ghdhe tristatecanvarte tb@neslemcluﬂ@qﬁrst and

a’ secondc' phol{olPansw%ors 466‘ and3 A?Oi (E%ch Qoto{rgnsrls greziOY) d%Z has its

emitter grounded. The collectors of each photoresistor 400 and 402 are connected in

series with a resistor to a voltage supply. The collectors of each photoresistor 400
30 and 402 serve as the outputs of the tristate converter and are labeled Out; and Out,.
Unless the voltage at each base exceeds the activation voltage for the base-
emitter junction of each phototransistor 400 and 402, the voltages at Out; and Out,

remains equal to the voltage at the voltage supply (because no current is drawn

12



the CPLD 322 due to the tristate converter 328); and

wO3osiob2dsbe i dl e signal is a fast [|ink pul se pcr/us2004/0308ss
cont ai ni ng autonegotiation information, then a trigger

is transmtted on line 326. O course, if no
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32 &:oubred%hﬁenw uiside o phatedibdéddrparaicthe stldn‘ oft[ﬂnetcﬁlode 406.

Pl L2025 Wi, L BaPRUE oo
has, ﬁ g fahoe dthte, RAMENShREAIEde 43T 406 ﬁa@ﬂfﬁhent current

recel I gger command on |ine 326, the
st amnmng tindrethtougii heecavbe thewoliage atdhebase lof ﬁﬂifmh@totrenmstor 400 or

B A S PR AT BB B o
theofehl-Bistié EohveRedds "1 1 WhdHBHe fpuf Hﬁe i%fiﬁﬁ*hlgiﬁmifedﬂﬂ:e state. On

idle signal on the input port 0 t he physical
15. nt the btheeh@ul) if thé input Knetaniies 22" 1$i(gmaif it carriasdi kigh weitage), then

f 11 d t h
corttadisaune drachvainf B0 5 oot A ISt o oo sy, e
3 12y Hotodi@de 406 ib iiRmsinated Ritergelyc tonsequently, imltp=t= heand@uig = 0

if after the expiration of the, 6 autonegofia
pe r(beerusgcurgent isgirawn thropgh ﬁhéé%ﬁchPOPP@‘g‘?({ ? qu]s?Fté’F of

t h Rhdtbnsidns 402, EAOERG: y iﬁl; ##uhﬁl% clgfr?ég gtg 11 R%rries a
aut onegot &t ion successtulty ocourrad
20conBwncta)ptheiphbtotipde H04 Tmikmsimerelyawhile Bl io0PUTS i

2 Ry e VR e e 8iogh A0RE Cosapistiivy gtk = 0, and
du r% = lhfbe&[lﬁé Sirert ¥ %\'ﬁ% fﬂ}%ﬁ%{ {eh‘é?%dls“tof@inﬁ&ﬂéd‘%e E8Eector of

S programmed to ensur at such coupling
aSSplg]thBmS1st0$4ﬁ@l) ntai ned until a 11 is 20 received
fromth dfate converter 328. t d anot

the swi t B¥F RdIeRICH Biransformen eret rt“ﬁi'é%i%’é"s#{?&mr unit

25 esyfﬂ‘v‘dégméd intH16:. @h)&%ln%aéd de{r@{nftﬁé slsaisémﬁlﬁﬁﬁef&eﬁdeab FIG. 3,
nication |ink has been.| ost.

the transformer unit 310 may include two of the transformer circuits depicted in

Ul

FIG. 5—one for each potential data source in the RJ-45 jack.
As can be seen from FIG. 5, the transformer circuit includes a transformer
500 having a primary winding 502 and a secondary winding 504. A resistor-

30 capacitor circuit (RC circuit) 506 is center tapped to the primary winding 502. The
RC circuit 506 causes the signal carried along the primary winding 502 to resist
forces tending to bias the signal away from ground.

A switch 508 is center tapped to the secondary winding 504. The switch 508

couples/decouples a bias voltage to the center tap of the secondary winding. When
13-



A housing 301 may encl ose or partially enclose each of
wo besamuenenti oned structures of the nedi a coptiwesio84/030855
depicted in FIG 3. 25 FIG 4 depicts one suitable

enbodi nent of the trjistate converter 328 depi¢ted %
FI Ghe sthsatsm@éme@ethg@sna icarried@long the preondary wapding 504 1s biased

co

oSt Bk plddafiadt, e WIS shb by Yot Oirol of the GRED 322
an b 4038, BaWhenshe @acbndeey w@nidinlp sedlis c'dihp!led o ihemq:us part 318 of the
each photoresistor 40 are co

S erphySion inferiacs S5 GG 3 Breamish a8 SV hsgredstas to provide  lne
|
Soe. YREregoclor AR RIRNRlRRLAA O o ihe) RS OSBRI winding

IauHMed CUt and Qut2. Unless the voltage at each

base exceed activation voltage for_the base- .
onitor - Tk esniiss frpreteat v Faiie Mol S4GHoL ftipipthe ends
th ean\‘loa!dbﬁrﬁﬁgeh ?ﬁenadhcd %‘Welpakt Bose iRNBEMTh&EA White ?fé@ently

vol tage at e voltage supply (because no curren
dr guefeir2d WRbadidtehG3R0d bed?mre/suﬂzid(fét PBPEHES of this disglhsurbe

resistors oupl ed to th ors),. Under.suc

O orAPASRERHob S T BRI VRS ARt sOBR DBy s g those
" Llgieif me—aré-mwdta?e éncdmpastEirl the $piAt 6f he %Yw%hh@ﬁ disclosed

al so 1ncludes first and second phot odi odes 404 and

ar raudge defived inrtbelappeadedddaibsses of phot ot ransi st or s

400 and 402, respectively. The 5 tristate convert er

al so includes a voltage divider, which consits of

three resistors 408, 410, and 412 The p-side of the

first photodi ode 404 is connected to a point in

bet ween resistor 408 and 410. Simlarly, the p-side of

t he second phot odi ode 406 is connected to a point in
bet ween resistor 410 and 412. An input |line (I|abeled

“In") is coupled between the n-side of photodi ode 404

and the p-side of photodi ode 406. 10 The val ues of
resistors 408, 410, and 412' are chosen so that when

the input lineis in a high inpedance state, neither
phot-odi ode 404 nor 406 has sufficient_current running

t heret hrough to cause the voltage at the base of

ei ther phototransistor 400 or 402 to exceed the

activation threshold. Accordingly, as described above,

the output of the tristate converter is "11" when the
input line is in a high inpedance state. On 15 the

other hand, if the input line carries a "1" (i.e., if

it carries a high voltage), then photodi ode 404 is

deactivated (no current runs through photodi ode 404),

whil e photodi ode 406 is illum nated intensely.

Consequently, Qut, =1, and Qut2 = 0 (because current
is drawn through the resistor connected to the -

col l ector of phototransistor 402). Conversely, if the
input line carries a "0" (i.e., if it carries a

14



20 low vol tage), then photodi ode 404 illum ates
i ntensely, while photodi ode 406 is deactivated (no
current runs through photodi ode 406). Consequently,
Qut, =0, and Qut2 = 1 (because current is drawn
criApugh the resistor connected to the collector of
phototransistor 400). FIG 5 depicts a transforner
circuit suitable for use in the transformer unit 25
gérge cted in FIG 3. As noted above in the
Th&lc CSIMYRNBYER I r ef erence to FIG 3, the transforner
unit 310 may include two of the transforner circuits
depicted in FIG 5-one for each potential data source
in tlhe ARdlethbdjoﬁsédecti%g aodaita Yigna eeurcé from drhéngsba plubatity of
sformer. cir i ncludes a transfornmer 500 having

po@“ﬁ&lsﬁﬂws \H“’rf&?ie §8’2’p5ﬁ8ga secondary wi ndi ng 504. A
r esi@t or AReHAPASIUT fréth Wit lst RS IGk
cent(éé)r tgpp(éd to tuhe pri r?arygf/vl irigil)n dﬁ%%tﬁfﬁotgﬁﬁl rees;
cir i t Bodlingiwonscctine bsﬁvgqcalthec:samrqeetﬂdalmnyglcalhaterface using

b? r“y ﬁnndl ng 502 to resist forces tending to bias
REES F?r away from ground. A switch 508 is center

tapped t endr@risg aRndriciedWoltdt e R0fdicdish SMohfuROffion
coupl es/ decoupl es a bias voltage to the center tap of
speede secondary wi ndi ng. Wien 13 WD 2005/ 032049

PCT/ 20 5 h.is osed. .the s al

car & QA‘{(%%S‘Q%ES % Stespe@g hda r‘I_\}&\‘fv".‘ B¢ ﬁjgc OBginicatign QB%B 15
obm‘mﬂ; aiiche bi as voltage. The switch 508 nmay be under

the control of the CPLD 322 of FIG 3. \Wen the

secéfldar yamtainghs selestionof sipda) if an indicagion i communication
Sp&aqsgﬁse}\;%g physical interface 314 (FIG 3), the

swtc may be closed, so as to provide a line 5

bias required for the physi cal interface 314 to

pr oper driyv sec yV\/lndlng 504. It will be

cl eg hﬁﬁ gi‘ﬁjr]cgﬁ ﬁPIiHBH“P% wel | adapted to

att Qétﬁm‘irl’geto%&’sii)s(a% adéﬂa-cﬂﬂg’ @@B@g@ ?ro%d)r%g?ﬁ{le %ﬁrﬁﬁ?lof Bdtential

those inherent therein. Wile presently preferie
sowp¢soHpPoredisendsnfa@ dotrengnié Stom thedelected parposes of this

di scl osure, 10 nunerous changes may be made which will

readi |l y suggest thenselves to those skilled in the

art 3armhe\wiethdd Gff GaifNC, AR Bk inBichiiéh Sfdohrhufitatiod@peed is

i nvention di sclosed and as defined in- the appended
an idlesignal. 14 LLOYD WSE CLAI VB

LLOYD WISE

4. The method of claim 3, wherein the idle signal is a normal link pulse.

5. The method of claim 3, wherein the idle signal is a multi-level tier 3 pulse.

6. A method of selecting a data signal source from amongst a plurality of
potential sources, the method comprising:

(a) selecting a source from amongst the plurality of potential sources;

(b) enabling connection between the source and a physical interface using
a biasing switch;

(c) monitoring the selected source for an indication of an ensuing

-autonegotiation period;

15



The clained invention is: 1. A nmethod of selecti ng a

data signal source fromanongst a plurality of

potential sources, the nethod conprising: (a) LLOYD WISE
sel ecting a source from am)ngst the plurality of

pot ent i al ecti.on between the
source an cfﬁt%%%? %¥£l)on%? ace gg}lﬁaeg%aﬁf’%gf’% .
sW t{©h; (ethrmidniot siep (raglﬂalﬁter eglirGibe of felufRetdtiatidf period, no.
j.ndi cation of caomruni cation speed; (d) returning to

indigation of pommunisatipr RegE iioPPSSTVeE o#ffuni cati on speed i s
obs gHve d; Elﬁﬂglnqg thE@élQétﬁJanfﬁ%ﬁ (Q)elf %ﬁlereeg@lrgp%& E)f t%t ep

(a) rf an i on of conmunicati on

autobsgntiadon periodllae imbtdtiod of tomatminivafion §peed Ii'lsecsbserved.
conprising: returning to step (a), selecting a source
fromanongst the plurality of potential sources, upon

abs@”%e%etﬂocﬂ@ﬁé}aﬁi Qriﬁhhérrcg h@ﬁ sel ected source. 3.
The nethod of claim 1, wherei r? § i ndi cati on of

c o mlmnnmzﬂ ﬂomt\eps(ab sdlectmg asourcH feors mgrmagst the platatityref pwaehtial
wh n the.i.dle.signal .is a normal |ink
SOIBU?S gpo%abslﬁ)% (ﬁ{é"tdr? sigial fon} the ¢ e%ﬁ%ﬁ%‘frﬁe the idle
signal is a nmulti-level tier 3 pulse. 6. A nmethod of

sel ecting a data signal source from anongst a
pl u|8a|Thteynfzshod ‘pﬁﬁl@m ¢,avhesein thesindicatien efisnhaguing

ecting a source from anongst the
aut%ﬁ%? 13?‘{”993 potagﬁ 1|ez§1gnglour ces; (b) enabling

connection between the source and a physical interface
using _a biasing switc (c) nmonitoring the selected
souPce Themeglipd dﬁl%@ta &he&“nmlé\%mhlsafaﬂ link pulse.

aut onegoti ati on period; 15 LLOYD WSE (d) waiting for
expiration of the ensuing autonegotiation period; (e)
r et dOni fige tetiwided claih 6, fwhafeﬁIeWa'ﬁmifmathé expifdtioh RE the

autone oti at eriod,.no. indication of
auQBesRUAN o PP Q?%@’H‘e? waigng approimaiply 20rspeapdsnt ai ni ng
the selection of step (a) if after expiration of the
11. A method of selecting a data signal source from amongst a plurality of
potential sources, the method comprising:
(a) selecting a source from amongst the plurality of potential sources;
(b) enabling connection between the source and a phyéical interface using
. a biasing switch;
(©) monitoring the selected source for an indication of communication
speed or an ensuing autonegotiation period;
(d) returning to step (a) if no indication of communication speed or an
ensuing autonegotiation period is observed;
(e) maintaining the selection of step (a), if an indication of communication
speed is observed;
¢} waltmg for expiration of the ensumg autonegotiation period, if an
mdlcatlon of an ensuing autonegotlatlon period is observed,
(g) returning to step (a) if after expiration of the autonegotlatlon period, no

indication of communication speed is observed; and

16



aut onegoti ati on period, an indication of comrunication
speed is observed. 7. The nethod of claim®6, further
conprising: returning to step (a), selecting a source
from anongst the plurality of potential sources, upon

absence - i.gnal fr t he..sel ected .source. 8.
The ‘et hod Hgtfi Q@f atlhrgnsg?&b%l eorf‘e%lpgﬁ (P& aﬁﬁrﬁxé’gﬁl Oé@ean
au@nsgtitiagon peri &) ag dididdtion @fp@ﬁmdidaﬁo@g)dedhﬁo&k@@a.l - 9.
The nethod of claim8, wherein the idle signal is a
fast link pulse. 10. The nethod of claim®6, wherein
wai tihng I L atyi o otiatjo
por 130 dometeR ot Rl AR oy AR s o b
carfied euhalter efthaatasi(e)g (h): detimisd ©nddp @PupLatise@ of a data
. a gst. a plurality of potential sources, the nethod
S‘%‘%‘P‘Pé]?erﬁ?&)ec(%l)soé‘@leect ing a source from anmongst the
plurality of potential sources; (b) enabling
connection between the source and a physical interface
usi Ag. Ahdbmetiodpf<lkimdi; wheeimthaiirdicatiog of kemamhaatied speed
. source for an indication of conmunication speed or an
15 ’g[ﬁ Sr\%nag'ut onegotiation period; (d) returning to step
(a) if no indication of comunication speed or an
ensui ng autonegotiation period is observed; (e)
mai Attai Ahemethod of sladwtlidowhereinsthe pdl¢ signaliis aanrmal link pulse.
i ndi cati on of communi cation speed is observed; (f)
wai ting for expiration of the ensuing autonegotiation
per i16d, Thé nRthodi oTdiaGmt130WhereinBthe &8 Bigh8l is a multi-level tier 3
aut onegoti ation period 1s observed; (g) returning to
pulseep (a) if after expiration of the autonegotiation
period, no indication of conmunication speed is
observed; and 16 LLOYD WSE (h) maintaining the
sel @6t i The diettideyt claih 1i1f wabdey the Xqlifatioh @1 a® Endultgy
_autonegotiati on e&iod, an indication of comunication
am?B@%ﬁw'%nBﬁgﬁﬁéég}liﬁgnﬁhe met hod of claim 11, further
conprising the followng step to be carried out after
either steps (e) or (h): returning to step (a) upon
abs éiceTh¢ mgthddicd claghgi aivhéneonthe idle sighalds e dass tink pelse.
13. The nmethod of claim 11, wherein the indication of
communi cati on speed

18. The method of claim 11, wherein waiting for the expiration of the

autonegotiation period comprises waiting approximately 20 seconds.

19. A method for a media converter to identify which of two pairs of pins on
a data jack is carrying a data signal sent from a network device, wherein the media
converter includes a physical interface having an input port into which the data signal
from the network device is to be supplied, and wherein the media converter further
includes a switch interposed between the data jack and the physical interface and at
least one biasing switch enabling a directional connection between the physical
interface and the data jack, the method comprising: _

using the switch and the biasing switch to alternately couple the input port on
the physical interface between a first pair of pins on fhe data jack and a second pair of

pins on the data jack;

17
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is an idle signal. 14. The nethod of claim 13, wherein

the idle signal is a normal link pulse. 15. The

nmet hod of claim 13, wherein the idle signal is a LLOYD WISE
multi-level tier 3 pulse. 16. The nethod of claim11,

wherein t.he indicati.on of ns.ui a negotiatio

per ingddﬂtloéng ﬁﬂe:l%llreoa}tﬁugsn%%ﬂe%% %‘ﬁwlgpﬁa?oﬁto%[tg‘f p Sé‘iaﬁini‘?f?ace
fovdreindicatidhef thelkgeed iagwalchithe Rethasit ddvidkwildor@nuniddle; The

method of claim 11, wherein waiting for the expiration

of MREN delgiyREEdhe seBMNaPREPeEBRSRSIBS O sltarmately couple the

' . - . for nedi a .

Ph Rl I TRt G RER R of Bioe Op TB? 87 R 5n® gTREGig pai of
pirdiatnath¢ datk jack. carrying a data signal sent froma

networ k device, wherein the media converter includes

a physical interface having an input port into which

t he cdatfe i QN V\%f didim d, BheReh WRIdse iGN fs%n'I?J -A.‘?ﬁg)[g jack.

suppl i ed, and erein the nmedia converter turther

i ncludes a switch interposed between the data jack and

t he ;physi cal. i nterface and at | east one piasing

swi 2 BRI . Shsrei mopfiniaes {hSipaisa Rsroupled to
theiapet oMl of thObBi AL Prrafide toCandaliRati GEHS tht BSeeBl BALA the

conprising: using the switch and the biasing swtch to
negark dedee il egoplaicalseomppises momitoring the hair phyiss 6erlan idle
i nt erf between a first pair of pins on the data
aﬁn%é%n%%gggeg%%bnd pair of pins on the data jack; 17

LLOYD WSE nonitoring the pair of pins coupled to the

i nput port of the physical interface for an indication

of #Re dpem@thed qua@n A pwhereinibe kdld signglds winprmal link pulse.

comuni cat e; upon determ ning the conmuni cati on speed,

ceasing to alternately couple the physical interface

bet @@enThéimeftiodif cpitinr2 10fvhpietsthe Adit Bignalat a ninatMedder 3

he second pair of pins on the data jack. 20. The

PU$Et hod of claim 19, wherein the data jack is an RJ-45

data jack. 21. The nmethod of claim 19, wherein

nmonitoring the pair of pins coupled to the input port

of 2Re Phymiethwid df ctasnfl&c further camprising:cat i on of the

speed _at .whi.ch the .netwo devi.ce will co ni cat e

corrrReahb b et R el B SEtoryos IR R pnterface
forsdngfdikatéc dfl Enblifg auBAEz0tidBon péfodret hod of claim 21,

wherein the idle signal 1s a normal |ink pulse.

waiting for expiration of the ensuing autonegotiation period, if an indication of

an ensuing autonegotiation period is observed;

after expiration of the ensuing autonegotiation period, monitoring the pair of
pins coupled to the input port of the physical interface for an indication of the speed at
which the network device will communicate; and

upon determining the communication speed, ceasing to alternately couple the
physical interface between the first pair of pins on the data jack and the second pair

of pins on the data jack.

25. The method of claim 24, wherein
‘monitoring the pair of pins coupled to the input port of the physical interface
for an indication of an ensuing autonegotiation period comprises rhonitoring the pair

of pins for an idle signal carried theeupon.

18



23. The nethod of claim 21, wherein the idle signal is
a nulti-level tier 3 pulse. 24. The nethod of claim
19, further conprising: nonitoring the pair of pins
coupled to the input port of the physical interface
for an indication of an ensuing autonegotiation
period; waiting for expiration of the ensuing

aut a6egh¢ aiettod dietaid.s, wheh theddle sighains affast #fk pulse.
ensui ng autonegotiation period is observed; after

expi ration of the enSU|ng aut onegoti ati on perlod,
nonhtor, s coupled to the input port
of ?zeA‘ﬁgﬁ%gg‘ﬂﬁﬁ%é&? ?or an indication of the
speedwatch hating b firftend ahdva Iséconid\end ethiaffirdt end oapablecatceupling

o B o R PP s T ol the Pt endgriniadio an
inpubBorkt bf § bhdddl 119£rfﬁeri§atQ:8n¢'é?ﬁ tﬁI@Hz?taJs 51 ﬁacﬂg atsgg%ofﬁﬁp nd

palr of pins on the data jack
prqplaaatm ddng evfiest eiadiumta & sugnaighattpeomates al‘ong |arssc<mdupd:chuin,

n ort of th hys cal. interface for a
| nar iz 3R bR sufehntp BevotiGguerdertiretor beteet the
phe int&€sce Mtk Oddtpckhe pair  of pins for an idle
signal carried theeupon 18 LLOYD WSE 26. The nethod

of ~énaphead Gansekivierreupladetoithi physiqghatterfaseia fast | nk

pul Srter; & ising: a switch
hav?ﬁ%glga?“@é %@%‘l?tgn ySIC 11 gg—gar? the first end

capahleseithedogipldevige 1stai>raagad @f a pl uralit y of
potential sources of a data signal, the second end
coupl ed €aPsaihe $wifslito pigrativeky C@“B}W@ firgl enidrie sadhanfdhe hat

co ngﬁfrglﬁgtg? g?tgﬂltlzﬁ d%#a?éﬁg'tceg 62T 0fe % Q)ql%lhagls q%ntlg hnsFucted to

pr opagat ong a nedi un1t

pr opegataesh wdramg: @uﬁhﬁg)hﬁthmdglurdbwaé I east one bi asing
switch enabling.a 9|rec onnecti gn between the
hyst cal MR BT b iRied aKe. W stipel communicating

t r apaRirRrat GRiUM 186l dhi@ sidaal WiYS &ﬁlllmhﬁ“:ﬁ&ﬁ ang, a4
| ogi ¢ device coupled to the physical I nt erface;

wher ei n then feggpteondthe sighal cammang@dng theodatrsmate dtevhich the

e U elghal VLB bR Faled st i o TeraRe
onecbmﬁﬁ@e baS|s until instructed to

28. The media converter of claim 27, wherein the logic device is further
arranged to:

receive a signal from the physical interface, the signal communicating that a
period during which the data signal will be at least partially absent is ensuing;

wait for the period during which the data signal will be at least partially absent
to expire;

receive a signal from the physical interface, the signal communicating a data
- rate at which the data signal will be communicated; and
upon reception of the signal communicating the data rate at which the data

signal will be communicated, instruct the switch to cease the iterative coupling,

19
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cease such iterative coupling by the |ogic device;
receive a signal fromthe physical interface, the
signal communicating a data rate at which the data
signal will be communicated; and upon reception of the

si gng| icatin e t he

si gn aI %Pﬁé@‘ea T0 ﬁ%%er{ |°|§ aéfatz%r Wg?rreﬁlcatﬁw P ﬁ‘é‘)‘l;%rf’tgnwglﬁﬁ the
daeaigal wilebé hdeat pyiallg abiehi t@g:or%&sesﬂthea‘m oBti & RIAVRI0R!

of claim 27, wherein the logic vice is further

arranged to: receive a signal fromthe physica
I nt apf a c hat er.i ad
dur (g ahy P aE Ry R BhHR PG Eae S
nﬁp@pukmkby absent is ensuing; wait for the peri od
during which the data signal will be at |east
partially absent to expire; receive a signal fromthe
physica f I ata
ratglath&%?%ﬁﬁl%ﬁe g%g@§§hg29 Vﬁi gﬂéﬁg%nunlca
applradtiop specifeciapgraed dfcuithe si gnal conmuni cati ng t he
data rate at which the data signal will be
conmuni cated, instruct the switch to cease the
i t enat iTwe nié‘éirboédnn&ter o¥ alith QD Wrefn thg%rst%um? AbRprises a
converter of claim 28, wherein the perio uring Ich
mefaiic gendaciomypath. wil | be at |east partially absent to
conpri ses an autonegotiation period. 30. The nedi a
converter of claim27, wherein the logic device is a
M cBBPrIRansdls cobkrted Sl B vaRAAE iHeNec&d MERLM Bfprises
wherein the logic device is an application specifi
an pptiea fifetlad circuit. 32. The media converter of claim
27, wherein the first mediumconprises a netallic
conduction path. 33. The nedia converter of claim 27,
wheBéi Mhehredie candrtorel dsiCDIWHeERS thedirsORtdital cofdd?REs an
34. .The nmedi a converter of claim 27, wherein the first
op W%%ﬁﬁ fr comprises an optical fiber. 35. The nedia
converter of claim 27, wherein the second nmedi um
conprises a netallic conduction path.
35. The media converter of claim 27, wherein the second medium comprises

a metallic conduction path.

36. The media converter of claim 27, wherein the signal communicating a
data rate at which the data signal will be communicated is a two-bit digital SIgnal

derived from a tri-state signal provided by the physical interface.

37. A media converter comprising:

a switch having a first end and a second end, the first end capable of coupling
to any of a plurality of potential sources of a data signal, the second end coupled to an
input port of a physical interface that converts the data signal from a signal that
propagatés along a first medium to a signal that propdgates along a second medium;

at least one biasing switch enabling a directional connection between the
physical interface and the plurality of potential sources;

an optical transceiver coupled to the physical interface; and
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36. The nedia converter of claim 27, wherein the
signal comrunicating a data rate at which the data
signal will be comrunicated is a two-bit digital
signal derived froma tri-state signal provided by

t he piegss foatoritritlbug the 8witdH so 4 WRAUBle SRNMKBLE STt of the p}&ysical

. CORpPri sing: swtch having a first end and a secoh
‘“‘éeﬁ g“,[‘)’e {‘h%“"fg (?frtg? PRFRIY aga?}F%tlaéfia@éawﬁwtuqlkv canyingfa data
siphdly al ity of potential sources of a data signal, the
second end coupled to an input port of a physical

i nt evheigln thp ahysiephinderfacetdetectiat dutasiagnall thé datmsinsl. gnal
that propagates along a first mediumto a signal that
propagates along. a second nedium at |east one

bi as3hg Asmittvotk @remigkme@ cdndbrisigt i onal connecti on
between the physical interface and the plurality of
pot ehfedie cepyrteadncludingpt i cal transcei ver coupled to

t he physigakitdiiR%f gééﬁist @rwandzaose%&n%\(%d\,/\ilﬁegi risﬂ%ﬁlt’]cség%q(] % of

controlling the sw SO as to couple

of the physi catouplihgtd ayeoftagplambityast pobeatipl $ouddes by a @hta
pot enti al data.soqu:rﬁes acéua&ly carrying a data _
si gnal ; wher ei HE13vdMHRRFONE SR FoHPesdrtg @B It pextof a phizsical

rate of the daharfkbdiRl convadfls tHe dﬁﬁhs‘é@%lg _ﬁ%fgf %%Alg?%ﬁ}?att

conprising: a nedia converter Inc

havi ng a fir stprepaRatasdlengseloronuedino, totahségrial that p@palgates
capabl e of coalf&llig L9 ané. of a plurality of
potential sourte® HICPGMYUNL; gnal - the second end

coupl ed tan least oriefbidsimoswitadf enablby S dis@kiondHoBAEFGE bhikn
converts the data signal froma signal that

propagat es al dAGPAYHGH yiterfacqiapdihecpluraliiygefalotantiat sources;
propagat eg, [ t least. one

bi asi ng swotp?hag%ggﬁ?\ﬁegggg%}?&?g)c@ %P]gﬁlca(l:brﬁ?fg%ctei on

bet ween méras firyntalling thesvwiahesoan do thpldihe gt byt OF the

potential sourcges., ,.an tical transcejver_ coupled to
t he physi cal ipﬁwwlaefsrfg%etawgep Fhedgmalrlaﬂ afinetentipkdata
switch so as ts@u&@ymta‘alryfk%niy[}%%dd?&%ignﬁf the physical

interface to one of the plufality of “potential data
sour ces ddierein the physicyl intgraceldetectsa datalrate wfiéreadam di feal;

gré%gﬁﬁl nelt\%r?(rc{e@ﬁ:% cggpt)lg E/lsé tﬁe g%‘i %eﬁ%trr?tootge E&ﬁet?@'itﬁin the
media converter; and

a second network device coupled via the second medium to the optical

transceiver within the media converter.

39. The network arrangement of claim 38, wherein the first network device

comprises a switch.

40.  The network arrangement of claim 38, wherein the first network device

comprises a hub.

41.  The network arrangement of claim 38, wherein the first network device

comprises a workstation.
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a first network device coupled via the first mediumto LLOYDWISE
the swwtch within the nedia converter; and a second
net wor k devi ce coupl ed via the second nediumto the
optical ~ transceiver within the nedia converter. 39.

The et work arrangenent of.cl.aim 38 wherein the first

etk He0r Sl ETEEeator i) T ihenth S mefmds
measlliaogaiwir. of claim 38, wherein the first network

device conprises a hub. 41. The network arrangenent

of claim 38, wherein the first network device

co [ | / E.42. The .. .

et vy g PPl bk b p el SR e g e i on
optiedifiber.i s a netal lic conductor. 43. The network

arrangenment of claim 38, wherein the second nmediumis

an optical fiber. 44. The network arrangenent of

cl aigmn 3§y WoS/ Sl ' di |.S.: ' .

fiber igfa‘ Thé)?%g?é%%ﬁ{eg{&a%gg%n%ﬁa Hereifithe fﬁ?%?ﬂ‘m 1s an
optémdfiben t he second nmediumis a netallic conductor.

46. The nethod of claim1, wherein nonitoring the

source includes nonitoring for a normal |ink pul se; a

mul 4s- | eUehetiwoB ardaréhRf oBMInA3d, Sferdih Ble s@ﬁ(&rﬁiemediﬂl%'is a

The met hod of claim®, wherein nonitoring the source
meqtalb¢ gerstucipni toring for a normal |ink pul se, a

multi-level tier 3 pulse, and a fast link pul se. 48.

The nethod of claim 11, wherein nonitoring the source

i nclagdeThe MREHIdUTicREmT 10 fvhare® mERItodihd he RS E inchudes
multi-level tier 3 pulse, and a fast |ink pulse. 49

mopperipg fofachosmaklink pylse 2 miHtrleveh imbhpelse.iand atfhs liphipnlsef
pins includes nonitoring for a normal |ink pul se, a
multi-level tier 3 pulse, and a fast |ink pulse. 22
47. The method of claim 6, wherein monitoring the source includes

monitoring for a normal link pulse, a multi-level tier 3 pulse, and a fast link pulse.

48. The method of claim 11, wherein monitoring the source includes

monitoring for a normal link pulse, a multi-level tier 3 pulse, and a fast link pulse.

49. The method of claim 19, wherein monitoring the pair of pins includes

monitoring for a normal link pulse, a multi-level tier 3 pulse, and a fast link pulse.
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