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wdeplsopaiabe i n communi cati on networ ks, and nor CT/US2004/030855

particularly to a network device, such as a nedia

converter, that can_pe depl oyed a__ne i ncl udi ng"

net wor k devi ces .capabFe SO et giéetmeen
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singl e node fiber may support data communi cati ons over
several Kkiloneters, or even over hundreds of

ilometers. In many c [t G ry to interface
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FIG 1, the exenplary network includes a first petwork
1deviengenderances i et tepsualliiansmited vis opfigs! fibes npPregrample, a
and { | £ coin® 390-500 meters, and
con Sl RS SR RS b B et ORS00 meters, an
fi r ssingledhedecfiver erdyesupdi4 data domhemivetioms dved eavieca kil6@eters, or
I nt er posed @gﬁ&ge? t,he two network devices 100 and 102
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FIG. 1 shows a simple exemplary network that uses both optical and

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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communi cated fromthe first network device 100 to the
second network device 102, it first propagates al ong
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pos S network geviee tMuintpndeditogtse donteansmigiong dn practice, though,

different network devices use different pairs of lines for reception and transmission,

meaning that such advance knowledge is possible only if the media coverter 104 has
advance knowledge regarding the kind of network device (e.g., hub, workstation,

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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advance know edge regardi ng the kind of network device

(e.g., hub, workstation, switch, etc.) to which it is
watv@sopsad9 OF course, nedia converters nust hareTas2004/030855

means for determ ning which pair of lines to assign as
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20f lines for reception. Sunmary of the Invention The
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. S U A; 1011 .
t he backdrop agai nst which LA present Tnvention was

devel opeqhe BaclesEiniiofitRe BivenidHRetisERdre®f debdithe RS0k drop
invention, a nmethod of selecting a data signal source

f r ongaings wduch the present|inyeption wes devalonsd. dwgprding teggpe embodiment

i ncl | ecting. . rali
of - BbERTaR ok fifiol. S Rt of hAG BT R o sBté Bl dnonesta
25s PRIl bePotbMial @burces 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



i ndi cati on of communi cation speed. If no indication of

comruni cati on speed is observed, another data source
wo0saBzabed. Ot herwi se, the selection is mai nParseN04/030855
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may be coupled to an input port of a physical 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
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According to yet another enbodi nent, a nedia converter
may include a swwtch having a first end and a second

wens/osasfirst end may be capabl e of coupl i ngPCT/USZON4/030855
of a plurality of potential sources of a data signal.
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signal. Brief scriptio ft Drawi ngs Figure 1 .
depi cts E‘rgué%(?é e 98%81_ H‘ﬁ?fﬁpc‘?ﬂ{]?efc?rfnﬁ(gf‘ \%gxmgrl‘]eﬁn\,% cQiagee with an
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be depl oyed. Figure 2 depicts a nmethod for choosi

n . .
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Fi gtit® %3 depi cts one enbodi nent of a nedia converter
24 N accor gaRees weifts atrafSoaAéTBbit Shitdbiefop ueSRiIthe transformer unit
I nvent i on.
depicted in Figure 3.

Detailed Description of the Invention

The scheme disclosed herein is useful in any setting in which a device, such
30 as a media 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



Fi gure 4 depicts one suitable enbodi rent of the

tristate converter depicted in Figure 3. Figure 5
wdepisasz4a transfornmer circuit suitable for usecrTmstdee030855

transformer unit depicted in Figure 3. Detailed

Description of the Invention The sche di scl gse
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of interface. If, on the other hand, an _
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o TSR 8 e 8 L B R s

29PERAY®S apPdBFiate Tha adEIonétter 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 port 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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the physical interface is appropriate, and that the
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poten ial sourc re present n the formo

d at altemataltyrsmhmg thd mlph/ng hssignarenfRlof4be jnpokandt dutpw partebetween
potenti al_data source RJ- 45 | ack, . dat

be éaa BOWACSy I SUR ?-?S 1§ aPteg‘iwg E‘&ra S&HIC@‘% Fpiishing s %“‘2%0 may

2 ( I .
2§ PR s il R0 i 1

@gua,c e](;f#l,)z ,\Wal.d} fT]nespre&uee squgioeds & desagn chqwt thatonay wdry
t he nedj.a converter. Then, . after d
pi nacosT H%lt%a S5 hPERbDS pAiaftid BueRi friaipolies isdteratively

' np% tgé 111gﬁ?p6f?91'1 20RQBYRLE Bhsis.Pins 1 and 2 woul d,
e-coupl ed fromthe input port duri

n
t h| s per Irhel defic¢ remminsGpthenveaiching stase 309 aglongas no .hm? is detected.

t |
SouERd o ewabhRestt S Bors olbrieR A3t el s dsfpeted. Tn
250 Eﬂéecoﬁf&PHf a R@brk oeh"ﬂﬁgl a ReMvb AN Ve dapitle 89&)mmumcat1ng at 10 or

optionally consists alternately switching the

cou rbO(i) h’ﬂ)saﬁmqu@mfshngfor idlesigpglemas sdist (i bmlorp@ﬂ {igk pulse, which

bet we mdlcates that the network device generating the idle 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 afast 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



data sources. In sum assum ng Vpotential data

sources, switching state 200 may result in the
woabdsmaemg sequence of data sources bei ng coupPed/uS2004/030855

the input port: {1, 2, ..JVv,1, , ..JV, ...}. The

preci se _sequen 1S.a desi choi ge t hat var
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ConeAAYEREI IS i owiteh 5tafa202. Jhavitehngstatg 200 nglpded the act of
ul Whi indi . ' .

B2 8yt B 0 g DS e ot

100advhmmeAof tHe Butpupurt isialsoansh@imet. The nodindtahlstate 202 is exited

generated by a network device to jndicate . that it is .. .
T SR IvhGR T SEREITRSHIRN 17k s detfcisc 1Y 6 TasdiaRBVERtE o ghich time

to fﬂ%tntfed?apc .n‘,é/leﬁelsije toQhe At &tftehdo.c. Were the term
idle as

sl gha een use erein, the term"line
si gnal " bpsn éeuetionagfial fastdini |putsg cotthiningaudenegotiation information
B T
F UNGISQRGH 46y it65-switbh kitle®08] UNAJ the SRPLHiRE state 202,
fouﬁlg.s%ﬁgg\?mﬁgéé@dﬁg ?df gﬁg\ivgnal Will be found:ié 't .as e
nor thelstdpi-svkitchistae 204 inanivid the3wiihing actordef the seiich being halted

medi_a.converter. transitions fromthe.switchin tate
20004Tin He PERHSYRIER fheperia conystterr in @{ﬁsfoé’ﬁ?ﬁ&s%?%tf g Thus,
of ' i 20 thetrhSn 88 o et iFdnyhe @itk State 200
ned?ﬂg%gmﬂéﬁgg?ﬁlﬁgﬁt%%%t:l’ﬁgh%taggl-eg\?\fr?ch st atte 202. Thus, ’ e_

20 heareaugihtaingd desig theahiratioprie whidh the netliat doaverbardsin the no-switch

te )ﬁlegta{(}&@g} Erﬂs%yiﬁ: L ngaﬁg ?ﬁ@?yﬁ&%ﬁ%{eﬁaﬁgﬁ (:‘?()tél?)iing gid%%{shlgr%e to the
- NO- S¥hEGIrB4BhE 2l cohberfoM the Bbﬁiﬂin@h@éi%gﬂ&ﬁ off i dief port is also

the act of coupling a data source to t out put port
of tramtareell. a converter, the coupling assignment of the

out put port is also t.ai ned,. The no-swit.ch.st .

202 1's oxht Bers s SaRer S OB e R Al i L& e switeh,
25let gatRApSYhtIBlayREkE2EOR aletddl Digingwht 86lay ktar 106ethe media

medi a converter feturns to the switch state 200, Upon

det eenvieger widegakesaio actiew, apd siseply yiita forioxpiration of the

aut 8&}8§§gto'ti%‘t'ic'm°8erio'&f %quﬁégg{fation is a process by which a first network 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.



(comuni cation rate and half or full duplex), the

nmedi a converter transitions fromthe switching state
waQwsta2ashe stop-switch state 204. Li ke the stepTAMRI08/30855

state 202, the stop-switch state 204 invol ves the

bor oo | Afhpuaineok B eeaiaP PR oAl el cofref
st opaffidisio &Ie%ﬁﬁftcﬁ%-stawyg) iftb @in]g&(iél@étédt&i. AOEHHIRENE &

prevailing at the noment of exit fromthe switch state
200cemaunmatiorslinked ddteeiedgthe Hevideransitimnsite therstephswiteh state 202,

nmedi a. converter i.s iin.the, no-swtch state 204. |f

SWi WM%’@SE?%@e‘?ﬁWWﬂEﬁcHBE@ the act of coupling a

glata souppR® 3 @pidi€oidmmidiRentioraimédiecdrditar Yt with an
the coupling assignnment of the output port is_also

mai embodiment afithe presentinventien. aTlke mediaicenyesies af BiCa|3is but one
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g)é: g)gangﬁgpgarl gﬁv"é‘cq t@%ﬁ%@%ﬂ? o%uvl}f'rle% %@ﬁ@g%cgﬁ%g@ Ovsl’t{hggfeerence to FIG.

2062, OFeoReliothes dBviesd @y bIS6l efrtpbgtthéimetiodidescribat dn FIG. 2, and
sinply waits for expiration of the autonegotiation

per pus demigenire gathimthesaopesofdhepigses applicatip.ch a fir st
et wor k ' ' 1ni CAtd
Q5bur 1 A8y S L U5 4 N SO G0l g and 304
net prsdntetevia a8 RIt45gaclad0e elHeatwoaiura sonemt 802nd B@4 are embodied in
fastest conmmuni cation rate feasible.. Full

; . . r._half .
dupthexomagf yesppirsof sashigided Haes, earhival 398@8&%69?@9’?%9{ carrying
The S [ ' ' . .
oo fRSE e SR OB R GRERBLDLS BALPR ARl s il
" autieoegadtivatl devigeas iledmédibuonvegen and teaikg gairalOd dnintended to

eriod, one or. both network devi ges ma

! . cease )
13 r ara 3 diltsrendinl datp eigagldroam dhe orethi gomPieBeT (o henefaipr deyice.
res ' irfidd lines 302 intended
i S SRETHRNEE by Al Eop A6 000 pak OFlines 302 inende
t r atwsdatiyendi flerentidlalasvdigredh iftog the atevazRdevite toathe imekia eonverter is
det ect ed herw s if a co icatign |Link i .
clot SO o TRl Stdbe Mgt GaGEagre M oL ais 30¢ it coupled to
st aih%o%%. whi ch has been previously described. FIG 3
depi cts "'one enbodi nent of a nedia converter in
2@&ccor danBechpdténtmhdgaboatceismoupled t He lighteigrprotectors 306 and 308,

excalfEh EFormeG Y AL PR RIS 1t LR K GORBRASVO Separate
desghiP&ishatd, ltirbef AL férQusE With ohe 0PkheCsiks D€ ungHidl@Ed lines 302
devices may al so carry out the nmethod described in

FI Gor 304, andia serohd trewsfomserdprusaiwifli the other paio pburshicidad lines 302
ion., As.can he r o

pot Bhi ) DR PRI 580 A 5 el BTHE bSea i uahBrmner uni

25 310 is depicted in FIG. 5. The transformer unit 310 couples the lines from the RJ-45

to a switch unit 312. The transformer 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). Alternatively, 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.



presented via an RJ-45 jack 300. The two data sources

302 and 304 are enbodied in the formof two pairs of
wansdisioatded | i nes, each pair 302 and 304 capabPeTai2004/030855

carrying a differential data signal. One pair 302 is

i ntended.to c ifferential. data.s f r.am

ot vor k. dbg PR et me SR RS I o b mive at the

pal meddohSertdd R GIRbtiRe Bbted pairsB30X @30a! Malks Waiadis sent through
signal fromthe nedia converter to the network device.

When lightwingnrpteciog 386 of 3frtinpughsth tiapefprngersylp; theanghtthe switch

oo DR o S RS P
TonugsFRe 318 ﬁ@ﬂvﬂﬂlﬁﬁe heceb$iy projedsirpf to tabﬁrof!ﬁﬁiﬂeliy (Irﬁfedhe optical
O cour se, e other pair 304 is cou to th

out pamsclqzat:wop 80 that thmopaa%l AraBengveE 32& p@dﬂgﬁS@a omapd signal that
i 9?1 " cll] gtl‘l%%g 1tn?(§ aﬁgﬁ cﬁﬁgd ?SQ ?ﬁ Osfl ?tﬂart QI%;G? P@e twisted pair

uni 510 rans or ner consi s

sepaidédRtht hisdif hiets., Irathﬁs wsy the sipsdl ﬁmnv‘eﬂed fiem amgrtal carried
one of the pairs, of unshi el ded 1jnes 302 or 304,

d
secaleng emiatio frrstedgir nigdia tgj qng thatds Wﬂ%‘i alggg an gpical fiber. Of
qms I@&ﬁ‘géj gk ﬂﬂo@c—%§ W%?gs iy %‘;é?sdé o5 EAIF %1‘3; a|¥saf113¥e rr%[ the optical

ranst orner® cir cul
uni trafisclesedid3do, bt edmerteEbSBth@hy?ﬁhel mteaﬁasé Brdyand baultini€ly

couple the lines fr 45 to a switch unit 312.
Thedelv tgropiyut HWF@E))g]lBﬂ‘FPaVl%‘M@’eanPB“‘F F120918 gonyerted to a

bi ag [g%ag i ther pair 302 or 304,

as e%t@al neg%{)e owt‘ﬁ%ﬁlgaggmn% uni t 3?2 is coupled to

the i nputAsaanibe)sﬁqutoanI(ﬂs3 3 16mpiax Iﬁéhganﬁnaﬂaﬁtelogfwykwml(CPLD)
|nterface3 e switch yni

13 onAgt s qqz;}péé tt%t;fe pysical Serortags o%1§4 Zl%ha oinr 355 E&kae%ﬁ&east four
For s&m st 316 t r#é%c&lﬂhferﬁé@ maymgm@%fedraﬁufne%@a

to I nput alr 304 to output port 318 (as’
de pmdnceﬂng thalt:t}ﬁ daB) conAlrll(thmmratv m Ij) Mbe(thistsigmal is geh@ated while a

02
o pat Tk e fobsamed ahibe b Be s pLE e fpfdtee 141 @
t 0 b BRN A GE orf RS, fNRatid Ehat &Ehﬁtd@%ﬁrﬁuﬁ@ﬁkﬁ&h@ﬁs 100 Mbs

wor ks —general |y as fol | ows. nal may arrive at the
20red{thisstgmabistgencraicd vdnle aofMLﬁé p pesis ebisqpeddral tieoippeport 316 of

30615 P3gES iRABERA 1) ¢ Faner B ool TAhgffing fiafho
SW bé&himufichtichliz.obddided & allf‘(i?e ' ﬂ!ﬁ’é@lgﬂﬂﬂ i gehéfatll whdteno

physi cal interface 314. The phyS| cal |nterface 314
per c@nmmch@oms@@smﬂ/atpﬂ@é theshpig pogt Heef oy phassispljinterface 314);

? : aﬁlﬁ%@ 3@}&%‘2%%6?%%138 gﬁ anﬁgw?g%% h%f) ar{ z{] éne{gﬁg%t%%tﬂe%%d isto

25  ensue (this signal is generated in response to a fast hnk pulse being observed at the

input port 316 of the physical interface 314).

As described above, line 324 communicates the occurrence of three different
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 forit 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



contains that same information carried on the signa

that arrived at the twi sted pair end of the nedia
woams@st@y. I n this way, the signal is convert edTfuseroma3osss

signal carried along a netallic twisted pair nedia to

one

ettt el g 1 on R le P bt kg o Bitic harf GHRRE with cach

”HYbfﬂbéllng @afﬁedtohﬁh RpirafdinctexRAdBE detveed 26k tri@cate converter 328 and
converted by the phyS|caI interface 14, and

be

ul tthcrﬁltum | Fotesxatnple 2501 gruredsen Hngdd gy s renresentied by a "01"

ampt.i cal n [ s nyn
car t}'le @ &Fg'ﬁlgedo ngsgh vZ}P%QHé/ ef lggaﬁd%n%h%&ﬁlﬂg A "1" carried
4108 Eh@BZZBmaﬁ\ bé @éﬁibs%ﬁteﬂ rbggr"aorrabmeuy @diigh ﬁﬁ;ydd@@ce state carried
(CPLD), 322 is coupled to the E .8Hcal interface 314.
Theohnel Zbmay bespnyesented by@add. 't onexappleot afsuizie Fistate
fro e} carried on
1 e3P el B ekt A R T at e
s 10 Mas @tulil alSo be gcml froms Fie i tlad @EmemaacmﬁrdT@k/er the switch
link pul se is observed at the jnput port 31

phy$niéa} 2 pict @lpq Basecostra) over yo biagpyilies 34P .awg LR nTﬂq GBLD 322
24 t

135 ALk MhaliOf feckfie fREANE BT REIERR 134G ek control

IS otehesoitchiurtit® 2i amdutvo poastswitkbesd30tand 35Rysoi asab properly arrive

interface 14) (3) a nal carried on
. nd?‘ég? ng) Wﬁé‘ﬁﬂﬁ'@ﬂ%ﬁfﬁﬁ %P?Wd.%%%g%%gﬁ T
- €., ﬂhtéal?t, MPLE 39206411 the ' WiAich 'ﬂ.ﬁlt @@m&r’chﬁeﬁ isQMernately

|s observe at the I nput port
physwitclling paissr¥02cad 304 betveeanl inph) amzd eutguiaiorts érlﬁ |aedi 36% For

i ng?f‘?g'%zfg I((tqﬁ{(ﬁ %é# B%X}C?’ﬁ{go%g‘ﬁ@ﬂ%ﬁgq? L] ?ft@i o [ Od%d2 1s coupled
f asio the ﬂﬁ)uPHJ)ﬁ 816 8hdBaiP Pl ‘é@ﬁbl@d td the oh@)ﬁﬂf)ofp 908 fo3 b interval of

of the physical interface 31 As descri bed above,
| i nem82Afteo ﬂm.nmp:rahcasoﬁmyvltﬁhmym@n@é, GPLBP AR eontrols the switching

((jIZ]; L@tmme%ﬁpﬁlﬁ ﬁo‘spj Calgggmgﬁén ﬁl)%)ll‘se(\)’grg% ! ]?'lﬁtﬁer WorBS pair 302 is

T S tﬁuﬂﬁbﬁ@lS%ﬁ pABB0l & catipRddne e 1&?@1%61‘0316 After
accommdate suc task is for it tocarry a tristate

265i gthelexpiFationeofampther switchingzimteryedythe geunfing a“mgnmmiﬁ reviese yet
conmmuni cahl on rate is 10 Mbs, and may carry a "1" when
t he2&HInifi*e8P on rate is 100 Mos. Wen the
comuni CBukiAR ehdhdwitchidgdtferval, ke pliydtcaBidrerfiy 354 Bﬁée)fvds 6ts input
in a hi gg I npedance state. |n such an instance,
t r i poraB E6,dorking faranidlg smyl Héan ’fﬁ]ﬂ%ﬁﬁ@@éﬁfmﬂa\/@@ﬁ)ﬂs?‘ﬁ@l events

vor PR Cep OdROBE Bl SG8ERBR iR RbSer i) 7L ERyipl® tne

230 324 @O0 §s REdIREDbySThe GRLD 322 duetdche ﬁistatéo@mgrter 328); (2) if the
carried on a separate |ine extendi ng betwee

t ri tlesignd agnaeMLd-3 pulse.4hen a "1" is output to line 324 (a "10" is received by
the CPLD 322 due to the tristate converter 328); and (3) if the idle signal is a fast

link pulse 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"— meamng that it has been established that

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



the CPLD 322. For exanple, a "0" carried on |line 324

may be represented by a "01" (the "0" is carried on
woneosisza9 while the "1" is carried on the ot hecT/us204/030855

"1" carried on line 324 may be represented by a "10."

Fi naII h i npedan t L 324
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switch unit 312 and two bias switches 330 and 332, so
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mayensoimgrasionggatiasion patied. 34 fienthe expirationiof fhg sujonsgpiatisg period,
3 R P Bl sESEacs Rl 08 b npt oo

ti mie phfdiedl iftbac>dl4r af hosuchfidla sipnalic digated@er, vdd 11" is

CPLD 322 controls the switching unit 312 so that fhe . .

coufseeinied femi thefrstate Panviegied e CRLDY Hrercafypands thegwitch unit

302 C u

ool SRS SR IR B8 it or
anoiiedegdilbticpenigd] o t’(gr"\oa 10"k eeoenmﬁ fiongthetdstaterventeter 328—
reverse yet agaipn, an on. During each switchin

15 nt mequing thahi %ﬁm%qnceatabf thted thas BlonegRHPY é%ccrfisgﬂyn%ﬁ?md and
por qu%}ll n cl?tﬂﬁlkx!vﬁﬂocfcﬁf ataarkﬂoq)nedaﬁ QARal theldpian 308 l:@mmaric)ls the

si gna ound, one of several events may occur
i T gvhiech wllite3 12i tgreaseiswitahingr irmother werdsithe eouptlingrassigtirgent

s output to.l 324 h .
32 Pt ls dyie PE PR s TEERr gg%lggwgy_ SGED S22is
i dl €T %%%ﬂ?éd ﬂoseél e Mrat sBcHPsty gﬁng Bsﬁfgiﬁnﬁnt 15 ‘maifitaRietiRitil 4 ©11" is

[in is received by the CPLD 322 due to
20 hereceived fibm the tristate eon@B8) 328arfifated pndthertwiay, mﬁ @vltchmg action of

nf ek At AL doss e Pogue FEI P sl PR 4 that e

326corgnuﬁfggﬁ(§lelmmflasryge§wgfrum cation is observed at
all, Tine 324 is put |ntoah|gh|n'pedance state

is recei Ad[d)ublylgﬁﬁé NP cheReompatially englose eaddt afthe a orementloned
conver e rammed to respond
to t SR el sy deblsR B FRY S P

25 FIG. 4 depicts one suitable embodiment of the tristate converter 328 depicted

in FIG. 3. As can be seen in FIG. 4, the tristate converter therein includes first and
second phototransistors 400 and 402. Each phototransistor 400 and 402 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 Outs.
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



Upon reception of a "01" or "10"-neaning that it has

been established that communication will occur at a
wenoosro3ziaba rate-the CPLD 322 commands t he 11SRCT@IS2004/030855

unit 312 to cease switching. In other words, the
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?ﬁ Spl?ﬂmiﬁde 4 Wlilvihiabed dntemdelyl. Codsequentlgd@uty ed , fndut; =0

e tristate converter 328. Stated anot her .t he
swi (bepausg cument sndiaynihroughyfhedrsisis congeetediioulc faector of
res untild .t ' [ . it .
oo or 0, RO SRl LR RE R QP e, ranic
20mayloanvdltge), dienpadtodiddeyi0é fkbimistes datelsely, while photodiode 406 is

f ntioned st f t he. ned] '
e pflercttRteh e et Tupy EaroughgiR el SCIPR Ry, Outs =0, and
€ nbgqg@ggbeggus : Eﬁrr&ﬂt'isc‘ aabka éﬁ%ﬂgﬁ ieSksidéBoslmRE®d éslthieRollector of

FIG n-'be seen in 4, the tristate
conplkestdieansiskeard®@0h i ncl udes first and second

o) Fare O R i
2£3CB; PRQHAEEH FIEB. hAAaHIE ifthe deBRes Wilh kéference to FIG. 3,

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

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



series wth a resistor to a voltage supply. The

coll ectors of each photoresistor 400 and 402 serve as
woheosmarq@at s of the tristate converter and ar epCalskmd030855

Qut and Unless t he voltage at each base exceeds the

t t f { b it t.i ..
e e s Srsiloie s Bl et 05 e sEcopHiD Sybdigd0a s bissed
and,y £ BiebiaSAiake t ’?hé Qﬁtc‘fl@O@@ﬂ@y 8 ud RE i Roh RS FIPOPYD 322

(because no curr I's drawn 12t'hrough the resistors
coupl B, 8o thm the Isécmnﬁm-ysn)mdmlg §64 iseaubleddo diet dudpiz porttdd 8 of the

ot Popicarineettier 31 P 3 a8 loRelsdmavies ol o9 3P Papyide a tine
ﬁg&gasegg%? AirgseshyA41 ﬁf@fa@@@l@fdﬁﬁﬁ&%%x?vd thé 8cboalifry winding

phot ot’ransi stors 400 "and
resﬁkbtively The tristate converter also includes a

voltage I conS| S of three.re

470, - an 9T S stett TG hEORRn Ry Bhy b S RRR G o enas
i s mﬁﬁgeérﬁeﬁlcﬂ@d B wel adHoveRiMere@tihstcii. Whdle phsiently
410. Sim ly, the p-side of the second photodi ode

4o6pne§ermdrmmdeuents)hafe@@pmdescnb%bfom@woswféhlé disglogure,
Gt nisBrorhEhBE ey b Fatis AR SE Bt B fR MR R g o pose

phogignéPREehd 8% and- %dhair@afcoﬁ{pagseauﬁﬂm ir @8 thedihGent@ndlisclosed
412 are chosen so that when the input [ineis in a

hi g#nd aspiefinnd in the apeendedeleies: phot odi ode 404 nor 406
has sufficient current running therethrough to cause
the voltage at the base of either phototransistor 400
or 402 to exceed the activation threshol d.

Accordi ngly, as described above, the output of the

tristate converter is " " when the input Iineis in a
hi gh i npedance state. On the other hand, if the input
line carries a ™ " (i.e., if it carries a high

vol tage), then photodi ode 404 is deactivated (no
current runs through photodi ode 404), while photodi ode
406 is illum nated i ntensely. Consequently, Qut = 1,
and = 0 (because current is drawn through the resistor
connected to the collector of phototransistor 402).
Conversely, if the input line carries a "0" (i.e., if
it carries a |ow voltage), then photodi ode 404

illum ates intensely, while photodi ode 406 is
deactivated (no current runs through phot odi ode 406).
Consequently, Qut 0, and 1 (because current is drawn

t hrough the resistor connected to the collector of
phot ot ransi stor 400). FIG 5 depicts a transformer
circuit suitable for use in the transformer unit 310
depicted in FIG 3. As noted above in the discussion
with reference to FIG 3,
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the transformer unit 310 may include two of the

transfornmer circuits depicted in FIG -one for each
weoabwsrs2eabd data source in the RI-45 jack. As clRaThis2004/030855

seen fromFIG 5, the transformer circuit includes a

transformer 500 having a pri wi ndi ng 502 and a

secondary wi ndi ng 504. A resi apacitor circuit (RC

circuit) 506 is center tapped to the primary w nding

502. The RC circuit 506 causes the signal carried

al ofilge ¢lhiengdrinventipnwi:ndi ng 502 to resist forces tending

to bias the signal away fromground. A switch 508 is

center tapped to the secondary w nding 504. The switch

508 coup| es/ dgGRLALESS &léétieéa\dgdats 81 ovrdd Borh QR{oREst g urality

of the secondary w ndi ng. en 13the switch is closed,

t heofpoterdial scarrcaseiihe aatimyl comprissgondary wi ndi ng 504 is

bi ased apout the bias voltage. The sw tch.50 .be _

under t ) contqEHiNg A Spge %ﬁﬂba%‘ﬂgsgﬁw rpﬁl&a =4 °§‘Rﬁ€e¥mfkﬂhsé) rees;

secondar ??)Wi NgioRfoithe Sele@bPs&Alcd r bl endiditipt of Péainunication
é

318 of t physical 1nterface 314 (FIG 3), the switch
508spead; be closed, so as to provide a |ine bias

arive ¢ n® seothip SRR AUELSIaRFRof of PR et i

t heoeRe8N4nd Nvention is well adapted to attain the
ends and advantages nentioned as wel | as those

i nher ent (® her wiamtaiyisg|the splestion of step fa fileaty igdication of
enbodi nent s.. have bee ri bed for purposes of this

di s%qn&l?ﬂ?lg?u%%?(ghssorﬁg%g%es may be made which wil |
readi |l y suggest thenselves to those skilled in the art
and whi ch are_enconpassed. in the spirit of the

i nventi o& di séheBwthodpd chim defirgHCoMPRARE appended
claims. l4ac¢lal cl.a | O ahonest the pREIRGof
of sel ec%‘l ng g‘ﬁgﬁg%ré‘%ﬁaﬁ’ o%grb\élg(g%frréo}?n armﬁ%st gﬁ} ©
pl upetkmtial sedrcEupot atakncafaaat, sigitad front the delectag sdwscag:
(a) selecting a source fromanongst the plurality of
potential sources; (b) nonitoring the sel ected source
for an ipdicaty F‘rmmi Cahl e&featiof)of icati
returni ng' to EP‘ggleﬁg’)dc"? no lf ﬂ'gllﬂ%gltt?lgn OF OO COTHUMICANOn
consperd éxdu idie sgedd i s observed; and

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)  monitoring the selected source for an indication of an ensuing
autonegotiation period;
(c) waiting for expiration of the ensuing autonegotiation period,
(d)  returning to step (a) if after expiration of the autonegotiation period,

no indication of communication speed is observed; and
15



(d) maintaining the selection of step (a) if an

i ndi cation of communication speed is observed. 2. The
worbismd2ad cl aim 1, further conprising: returnPQ@uSe004/030855

step (a), selecting a source from anmongst the

lurality of potential sourcges, sence .of, a ta
gl gnal ébm tn%@n%m@gﬂeeoﬁe?@U%Qfstgp &'?létbar%f ﬁ%@ra@pnég gPem
1:
o DGR} JoRly A e GRS oApSRaE Uolvelr
|dIe S|gnal is a normal link pulse. 5. The nethod of

claim 3, V\herelnthel |l e.sig is amlti-level tier
3 pul se.”-6. Alhgghgd C@@éc“%hﬁr‘ﬁ’%%lgéi gnal source
from am)l%ﬂﬁﬁm 1@ kteh ?}2' §e¥ecﬁﬁg RbHEE i SRcHEEhe pllidlity of
met hod conpri |ng sel ecting a source Trom anongst
t hepqibntiahbourgesphipquotbsertcie alf asiatarsml from)therseledted savgee: he
sel ected source for an indication of an ensuing

aut onegoti ation period; (c) waiting for expiration of
the ensug ng arﬁ@fﬁ@ﬂlgﬁ'oﬁzlaﬁﬁ 69%&@& thé Fdida8ibH oA enduthg
step (a) after expiration of the autonegotiation
perammegnnatlomcpeuadu@m woife sigmbuni cati on speed is
observed; and 15(e) nmintaining the selection of step
(a) if after expiration of the autonegotiation period,
an indi cat i onTRd meMIHGR chah SOWheRRESe idHe SiRASINY @ dast Fink pulse.
The nethod of claim6, further conpri sing: returning
to step (a) sel ecti ng a source from anongst the

g: ;Lg: ' t tenfhg? ©f xé/gere% qxﬁﬁé c;}ftﬁ §p1%tlgﬁ%?the

cl aélffblfb o%ﬁfrﬁi%oﬁ@@nﬂpﬁ@éﬁﬁ&h@a@oﬁﬁm&ﬂﬁ1210 B&onds.
autonegot| ation period is an idle signal. 9. The

met hod of claim8, wherein the idle signal is a fast

l'ink pul sg. 1Q. The m |

for the gﬁpi rgtl?%tﬁo% %62%9% g% gég&pﬁc’l one%cgiﬁ g hgt a Plurality
CONPf potEFialeduiréedgtha pititod dvaipdising?20 seconds 11. A

met hod of selecting a data signal s e fro anon )
a plural{@y ofelgssingaspuice Som @ggngsf By POtentl sources,

conpri si {%9 monitoring the selected source for an indication of communication

speed or an ensuing autonegotiation period;

(c) returning to step (a) if no indication of communication speed or an
ensuing autonegotiation period is observed,

(d)  maintaining the selection\ of step (a), if an indication of
communication speed is observed;

(e) waiting for expiration of the ensuing autonegotiation period, if an
indication of an ensuing autonegotiation period is observed;

63) returning to step () if after expiration of the autonegotiation period,
no indication of communication speed is observed; and

(g2)  maintaining the selection of step (a) if after expiration of the

autonegotiation period, an indication of communication speed is observed.

12.  The method of claim 11, further comprising the following step to be
carried out after either steps (d) or (g): returning to step'(a) upon absence of a data

signal from the selected source.
16



(a) selecting a source fromanongst the plurality of

potential sources; (b) nonitoring the sel ected source
woanosaazdisndi cati on of comuni cati on speed or aRCEUS20MG30855

aut onegoti ati on period; (c) returning to step (a) if

no i ndication of communication speed or an ensuing

aut onegoti ation period is observed; (d) naintaining

the sel eqsi onTRE nfkIRR dfRlaiml 11, ¥hefehtline MdiOiodfof communication

conmuni cation speed is observed; (e) waiting for

expspeediipan wile sigmalensui ng aut onegoti ation period, if

an indication of an ensui ng autonegotiation period is

observed; (f) returning to step (a) if after

expirati gn, of ThhensMduTeR 18, wderepeihe ddle sip@al is a normal link

i ndi cati on of conmunication speed is observed; and (g)

mai felaPni ng the selection of step (a) if after

expi ration of the autonegotiation period, an

i ndi cati on of comruni cation speed is observed. 12. The

met hod ofl5cl amie Mkthddwitchem 10 whetei the idlbeighal ik @whulg-level tier 3

step to be carried out after either steps (d) or (Q):

ret BEl§fng to step' (a) upon absence of a data signa

fromthe sel ected source. 16. The nethod of claim,

wherein the indication of conmunication speed is an

idle signal. ThemEii®dofichig 1A{ wheinmhi Indivdtieneif an thaiing

idle signal .is a normal_link pulse. 15. The nethod of

cl apwonegotighen neripdripan idle 8igdlgnal is a nul ti- I evel

tier 3 pulse. 16. The nethod of claim, wherein the

i ndi cation of an ensuing autonegotiation period is an

ide signd. The mefiedofictema 1df whbmimtht 1dle wigaalas n fastéink pulse.

idle signal is a fast link pulse. . The nethod of

claim, wherein waiting for the expiration of the

aut onegotkat i ' risS [ $h |

20 seconggﬂ 1gﬁeﬁﬁﬁg@%6 ogléaﬁg |é&?§% g@ﬁ%?é?gﬁﬁﬁh$fﬂm
. i deattohggotirtiahpatod comppmes waitihg ppprexmmtey @8tsecgndsk i s

carrying a data signal sent froma network device,

wherein the nedia converter includes a physica

i nter f acgghavinge@Bd ifdHithe tonveePo Ty Wich 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, the method comprising:

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

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;

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.

20.  The method of claim 19, wherein the data jack is an RJ-45 data jack.
17



data signal fromthe network device is to be supplied,

and wherein the nedia converter further includes a
wewhisma2a4nt er posed bet ween the data jack and t RET/US2004/030855

physi cal interface, the nethod conprising: using the

switch to alternately couple the input port on the

physi cal interface between a first pair of pins on the

dat a j acki andTge SRAVAGIRRIH 10f whbdfh @6nitdihgdBé Paik 8£Hins coupled
nonitoring the pair of pins coupled to the 1nput port

of tathe pripps poriof thetphiysieal nterfacednr iminidicatipe af Bie sperd at which the

speed at i.ch e network devi.ce wil.l .co ni. cat e .
oA R W SRET G ARG o P azyioEte TR g s for anidl
a|t§?ﬁﬁkﬁﬁkdq&§ﬂb§nthe physi cal interface between the

first pair of pins on the data jack and the second

pair of pins on the data jack. 20. The nethod of claim

The et nat of 107 S T Reh AP ReT Be 1 Seh i aopagt ik

pi nguls@upl ed to the input port of the physica

interface for an indication of the speed at which the
network device will conmuni cate conprises nonitoring

t he pair,of pi i Si ] 3. :
22. The %t hodgriebeg¥Eelin21r kHERln B8} BndiICE R ovel ter 3
nor pulke.l i nk pulse. 2 . The nethod of claim, wherein

the idle signal is a nulti-level tier 3 pulse. 24. The
method of claim9, further conprising: nonitoring the

pair of pyns GAUPIAEL4P lE 19" RitthePRih r%finé:he physi cal
interface for an i ndication of an ensd?ng

aut onegotrioaitoxing {hepairdf pisaicbupled foothe et patt iobtheqthysiba interface
ensuingigﬁtonegotiation period, if an, indication of an

enstfirig P%Wé@é@n&fl%?g %l’é?li‘etgaﬁ?téond?f%’@fli/ed; after
expirati gn; M&p%ﬁgﬁ Bﬁthé%%éggbl?égbﬁﬂi&%érﬁqg if an indication

nonitoring the pal'r of pins c e I'nput port
of bhan ahymigaatonepdtatibaperiddis ohserved)j cat i on of the
speed at i ch the nefwork, device wil] co ni cat e, .
and upon? %rt%pﬁﬁteﬁnn@fetﬁwsewrﬂn@a%wn@ﬁsg ,m@af%nﬁahe pair of
L0 Bink RbMALEIVhE ?ﬂﬁk 1tk BB PU$4i € intk A& hAGLINARIMES B the speed
t he |r$@ﬁpa#r 0 piﬁ% on tﬁg§&atépjack and the second P
pai 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 monitoring the pair

of pins for an idle signal carried theeupon.

26.  The method of claim 25, wherein the idle signal is a fast link pulse.
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of pins on the data jack. 2 . The nethod of claim

24, wherein nonitoring the pair of pins coupled to the
wonmstospapst of the physical interface for an i RATAAR08K030855

of an ensuing autonegoti ati on period conprises

nnnitoriag th%ﬁﬁaéf of pins for.an idle signal carried

t heeupon~’26 BRSO Ch O A N 25, wherein the idle

si gnal i g s@itbRBAvihE RKirdtéhe end 4 §énd EndIRES Arst B EpEBIE of
conprising: a swtch having a first end and a second

endcoupfiegito aey ofmplusalitabf potertiab snyseaseg atdatasmgnabfthgsecond end

lurality of .potent, al t ' l,,. th
o Ao e BB A S Bl Sh gDy e o
| Nt GichAGRattphcagaREYRAE S firkieneliis t6 b gipahl thatffofagaied Alng a

that "propagates along a first mediumto a signal that
pr opeegad ewdaingng a second nedium an opti cal

transcei ver _gcoupled tq t [.C i nt.erf ; alogic
devi e o5t B Pafiteer bl By By LR, o7 DR

| ogi ¢ deyilggc Hsvied Expaido tie siasisel ihteefassyi tch to
iteratively couple its first end to each of the

pl ur al i t yheteiptedogic dpvisaisargbgadd@s on a one- by-one

basis, until 'ﬁﬁf&% rtﬁécg\ﬁ%httg it‘ét%ﬁ%& %Ht\%@e lifk %fr&teh%{ ‘?c]g cach of the
coupling by the T ogic device; recel a Signa rom

t he physph@dlity of pokatis datalveusegonnh onobyrone dadis, mtihinstructed to
data rate at which the data signal w.ll be

conmuni c §¢a86 SuGhteTaipE coRRRE R "i%éio%? de¢viee:si gnal

communi cat i ng : EGh: Lgnal

wll be commﬁélcggltee%?&laagéﬁll}g% p%%&gﬁ%%gs%ég%ggle t he

i terati veoramupicating a d&a rdib et whidh shecdaty sipha rwitifbecoainmnicated,;
27, wherein the logic device is further arranged to:
receive gm%ignal fromthe physical interface, the

si gnal Comnh?@i teg&)ae{tiaf}tofﬁle@?ghiap&t [hidSiY ¥h6 QataRe at which

data signal w east partially absent is
ensui ng; thealata §igual Wi bp eomomindbated nigstit ¢ire switthdatcease the

si gnal ill .be at ] east partially absent to expire;
g Mterative coupling. P y prre

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 recepetion of the signal communicating the data rate at which the data

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

29.  The media converter of claim 28, wherein the period during which
the data signal will be at least partially absent to comprises an autonegotiation

period.
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receive a signal fromthe physical interface, the
signal comrunicating a data rate at which the data
weizgisak2oap | | be conmuni cat ed; and upon recepet POT/US2004/030855
the signal comrunicating the data rate at which the
data signal will be communicated, insiruct the . swtch
to cease3the Thepsdiacon¥eis IOE ﬁ]g‘".lm 24, Wﬁf‘?fémrfhﬁl fogic device 1s a
ConyeLt, claim 28, wherein the period during which
theﬁg gﬁgg%%al will be at |least partially absent to
conprises an autonegotiation period. 1930. The nedi a
converter_of aim 27, wherei.n the_l ogic. devjce is.a.
m cr opr oetss O&L_e me‘fl}?ecoﬁr‘éﬁ‘ffeé of glaira ?Fg?’g?ff"mg %\iqgc.ze}?vme 1S an
whereiiRatileseeBicGnlgtk&iuifcaitan appl i cation speci fic
integrated circuit. 32." The nmedia converter of claim
27, wherein the first nmediumconprises a netallic

CoSLEL| 95 P TR e B compris

34. JThgalieebiuesypdther of claim 27, wherein the first
medi um conprises an optical fiber. 35. The nedia

converter of claim?27, wherein the second nedi um

conpri ses, a al l'i.c conducti.on. h.. 36. The nedia ..
convert e§3 of n&#ﬁfl’rﬁdﬁon&ﬂﬁ? of ﬁpa{lﬁ 217’5‘?’]&?5(3’111 0 SecBi hfbaium
CONMBaiip KRk afGphcAll@Eber.r ate at which the data signal

will be communicated is a two-bit digital signal

derived froma tri-state signal provided by the

physi cal ,jnte ce... 37. A 4. V, ' i Si.ng; .
2 Sai t ohHiavi e Bepiaop oL find 22 FhorGin fGHR ot comprise
firahoptival GB&abl e 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
convert s ? £ .h € %ﬁé gﬁeﬁja ﬁlferierr %ﬂﬁ}tﬁ ;Zg,r\%lergilﬁ%le E{cgﬁ&l g‘%‘dﬁﬁn
along a first mediumto a signa at propagates along
a seadpisesrahatstlic aonduptioe patht r anscei ver coupled to the
physi cal interface; and means for controlling the

swtch so as to couple the input port of the physical
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 propagates along a first medium to a signal that propagates along a
second medium,

an optical transceiver coupled to the physical interface; and

m(;,ans for controlling the switch so as to couple the input port of the physical
interface to one of the plurality of potential data sources actually carrying a data

signal.
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interface to one of the plurality of potential data

sources actually carrying a data signal. 2038. A
waebosmsko4ar r angenent conprising: a first net woPKTAS08/030855

coupled via the first mediumto the switch within the

medi a converter of claim37; and a second network

devi ce p%%rpl et I%ﬁt‘éio @8@8?\‘&0%’8?%% o the optical
transcei yefWettiR dbdi€e Hﬁﬁﬂéﬂ i 'E}iéeﬁ&ﬁhe&lﬁgﬁtb%é@\%?ch within the
ment t he

39. The network arrange of clalm 38, ereln
f i r atediastonoerter d€vlaine 3¢pandr i ses a switch. 40. The

networ k arrangenment, Qf .cl ai m 38,. erein the first .
net wor k A&%ACEL nERyApK AEdEe %101{151951_. via %ﬁmﬁt%ﬁw t0 the optical
ar r gRaeER ot wREn%@in@Hi%%on% 8F Blatnhg7first network

device conprises a workstation. 42. The network
arrangenent of claim 38, wherein the first nediumis a

nmetal lic,condyctor. 43. The net Kk angenent of

o ai m 353 whel B RERES SEngSHOREAl At 5 SRSt (e fst network
fi bggvicddmprites Aswie. k arrangement of claim 38,

wherein the first nmediumis a optical fiber. 45. The

net wor k arrangenent of claim 38, wherein the second

medi um i 202 nﬂlg lne':tlw%rlgé)r?gn%%ngﬁf ofzc%aim 38, wherein the first network

device comprises a hub.

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

device comprises a workstation.
/

42.  The network arrangement of claim 38, wherein the first medium is a

metallic conductor.

43.  The network arrangement of claim 38, wherein the second medium is

an optical fiber.

44. . The network arrangement of claim 38, wherein the first medium is an-

optical fiber.

45.  The network arrangement of claim 38, wherein the second medium is

a metallic conductor.
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