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DESCRI PTI ON ~~~~i ~~a~u FI ELD OF THE | NVENTI ON This invention relates to
signal ~.ing and has arisen in 10 relation to electrical high speed digital
comuni cation but is not limted to such application. BACKGROUND TO THE

| NVENTI ON I ncreasingly, very large anmounts of data need to gf sené %mackly
and reliably, whether between equi pnents over 15 interconne QOA edUfdr ks
or within equiprents/installations of a basically data processing nature,
such as conputers internally and/or relative to associated units. Massive

resources rhiave baeresifiesMoBulonepaadhang reliability of transm ssion and
reception, including formats of signals and signalling protocols to 20
facilitate such communication using electrical and optical tr&#8h ssion

lines, e.g. coaxial and tw sted pair copper-based and/or

cabl i ng. Tr ansm ssion lines are susceptible to signal ref‘mmmmmmmmmm\ess
termnations afford a perfect inpedance match, and inpedance is affected by
| engt hs aPERERIPEION25 types of transm ssion lines invol ved. Hi t hert o,

signal reflections have been seen as a profound problem seriously affecting

fidelity of signal transm ssion and reception, and justifying great efforts
t o contr ol IERBRF SURMARYENFLONHE | NVENTI ON 30 According to a first aspect of

this inventi OnTﬁhgnellnkrngléx§ ba§§@esont9elsheﬁélaatﬁgprm%bgn ANdeyse rof
reflections _of transmited ?na s. This represents a radical departure

from t'fle F&ELEHLIDR ghal e%%‘?qréeﬁ ohdaBy ép%ﬁﬂ oﬁ’r’aqlltél SRIHRI FHECR Y efi%ct i ons
are used 3Jptheimited @b Sh@nalppilhgationsuch, including inherently for t wo- way

~~~~~~~ t du x signalling. There is also

h|ghlyadv§ﬁ§§é%§hg)Fﬁr$ﬂ% n“@@9#§§ control /checking etc purposes with great

potenti al |npaahcn@asxﬂghgb|hbty asrygel imamtsi mil idateatieed. thudbenagent

signallin vol ves, fir.st sign Illng gnes d by di ng
%t gkg}?t ai r;ln Jdlea]bllgér at&l "% ﬂencweeﬁ é%\%&)tn{e?l@s ?\?r}

signal s w nty of© €' éffection thus T rn signals rel at ed
to thdSsi gnakscamsctaesonaiwegksoot hel thahueguiFnente/ tettiaddesiens efdfect i on,

and Secon@as:Lcally data processing nature, such as computers internally
and/or relative to associated units. Massive resources have been
devoted to speed and reliability of transmission and reception,
including formats of signals and signalling protocols to

20 facilitate such communication using electrical and optical
transmission lines, e.g. coaxial and twisted pair copper-based
and/or fibre optic cabling. Transmission lines are susceptible
to signal reflections unless terminations afford a perfect
impedance match, and impedance is affected by lengths as well as

25 types of transmission lines involved. Hitherto, signal
reflections have been seen as a profound problem seriously
affecting fidelity of signal transmission and reception, and
justifying great efforts to control them. i
SUMMARY OF THE INVENTION —_

30 According to a first aspect of this invention signalling is
based on deliberate production and use of reflections of
transmitted signals.

This represents a radical departure from the past. Signal
reflections are automatic, and deliberate reflections are used

35 herein for signalling as such, including inherently for two-way
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signalling in the other direction by varying the nature of the deliberate
reflection. |0 The source of the first signalling will assess what is

recei ved back corresponding to what was sent and determ ne the nature of
the deliberate reflection thus the signalling content. The sdul ¢@Ropgphe
second signalling needs only to detect what was sent on the first
signalling and vary the nature of the 15 deliberate reflection according to
t he second, signal | i ng.. ,Basic requirenent for. binary data camrunication
becons. oY LFbr SHEGHr SAITHF Dot RIER WHdtLY SOPBIFEEBE fOF oG 1o

bi nary valfwes confropntiecking &0r durposeurneerofgrebe poteattisilighapadétggn t he

bi nary valr%%isggflatls \éﬁbélfaa}/esgl;nf#afi%g igrql tage 20 excursions suited to
bei ng asséssed as’ af 6redard. *F5r "t he S5 e of the second si ghal l'ing there
coul d be hi gh debrbeay atinéflingtharedfoinvaves farytvalaralddnpaiedondth | ow
for the OtJl‘i‘:_%cgi&?‘r Yoy AlMQ a1 Y O i fAbgRdeg] o, NeRALNORS, - St doRiBEAGL Ce

| i kel y some inherent reflect| on, I.e. effectively accepting reasonable 25

| evel s of BRHAECEARh [FPR8r xEtugpt Hapaddnerglatedt ryd ngheo widnlaat ¥MHr t ake

to |ovest Rlbainabl& levehathindesd crdebbDasAlfley r8RBAEH G, TUER Biahies
| evel s for signalling purposes. Mreover, actual reflection signals are

readi | y- deqPElidRch HF tHie i theas ARy IhVaB¥ERd r ERRi DRt i arl y
as part --difipefstorerakéeacki ng etc use made of it. This leads to
pref er formats,_for _the first

nce for _signal i,gnal I.ing havi ng successively
opposilﬁel y- di rgg‘Feds%FFad’ eXtur §HoH ?b?nae@&ﬁgbi rjrﬁy PEFGR, Wi‘&fr Wit h
di ff erent mekaseed ebatit orprr@sgdbsdinguics hwhate waso sennakydvadktesnimonveni ent |y
anti 35 p el ation., |.f.. 1 suc pvel vi.,oppasite ir.ect age 2
2" 4 B Q 3008 b R aserb TS SRTIBRHES, RRNERS | Sty BEpele.
pol ariti eFheapauras ofhitbh t¢rendeshondiljobanteds cpdpdthetadiont uwbat et
reducti on (f DG, 51 ghal | kg COMRGRENT: d2SUhES v AW £O NERR! | Yrzanp in
practice mnimal (subject to transmssion path éffects) if 5 nomnally for
the saie SfdpeeitesgehleseinsipEAsTIggetpf tee ispsPradentandléhBdof signal ling
hereof invol vepdiiéen@ahisepdid Eovelinapp! icaall edruh e dMhasesonefs bit
signals of the first signalling, ecifically to extents of excursions and

al so anot R&LY| &Q8| dtlﬁﬁ?’é%lﬂibiﬁgt \Hggﬂe‘?%e‘ﬁli‘atprje? efabisFted mod fdendye

conveni entdiyiasy Mviadtie ®PROSF t earaol ar’iit.i es mrd @er 0sbd@rcdi pol athebi tixput ses.
Advant agequsl| the hit signal ase with typical md-) | evel js a | ow
pedance SaPYRLARE 2he PRS: BHER eHebthey Hiinbath i BbepRY Cpol Gt

cust orflr y ekgnrsvgdrs knowed tta $tedhe dzEfscedads reforegSaid sedomd ths peairasf

i nvention esifes Lo.slonalilig Lpcl udi esqGy:i hed i |s free
of actual ‘infor mt%o%ﬁscgg%égbcg%{ﬁl?%gggh ?%tli(}?v_g[fes g%gﬁg sdﬁ %llg%:%/agcr?t to
al | ow contebleeticekifing ene Pumty 6fidugochepainte Wishr £peufar | Yhasethetsi gnal

quality. AinQpy nadik,Subsh antdalded § oNstANonkolt BgE IR 2% aPP! yiidiysuch
intervals, typically nmedial of said excursions, conveniently zero and of

| ow i npeddAte ARREFL tatTIdESELPRr biDol HfeptivelyrafcePtApg| 5asonafhlep; t

Si gnalzsf oflesaifl faigr S%?}&tbgfﬂiﬂchi r&io&:JCfocFHteHﬁa&S JomB bentar '&:r?%néj ndiovi dual
signal forpat, faor eac inary 25 val ue, s i I excursion o ne
polarity forToiEed byorexcttﬂ?‘ﬁ ortCof \i8ﬁﬁ?fsi t @ ‘iﬁfl"%p;f?y RECFur t heJrn‘é)eoqdl’owed by
no excur sidehibarateayl dniperiafgd enchunsiterofiebels sognalignall ingaptrpdmyse, as i s
usual , si i i i dQ. not- J r \ n er

successi vgﬂgl&%‘(’)‘%%r b"‘%&@ﬁ?s%%ﬁfﬁﬁ%mﬁh %—Sn%!rgx%gércglll n%?gtAg%aasgefor sai d
second si g¢ifalhdnghapeaneadcubnd ddeantrzgeived.avapkbbiwafrdy Hnapgrvalade

si gnalsg i feodeldPRatR; hgTd€Clis0Mmdf By term nation nmeans affording extrenes
of i npedance m smat chi ng, namelré open-circujt and short-circuit conditions:
$

and aut omat i calfFPy= appRdd np orreetasenre Bri Aangd Lioghalbs affF tHe ofiet 35 as
the ot her shghavaldie sh@naly SpesddsiseveescCr bpbboitamlhiftdeW voltage

excursions for each binary value, say with different phase
relation to distinguish the two binary values, conveniently anti-

35 phase relation. If the successively oppositely directed voltage



2 z a~~ 2002 a of open-circuit termnation applied to successively bipolar
signal s having anti-phase relation to bit values, and voltage val ue of
either bit signal raised up to nornally doubl ed by opencircuit term nation
and reduced down to~ normally near cancelled 5 by short-ci rcuizt 0

term nation. These rel ationships enable the sources of the fi rsg %ﬁ%r@pau ng
to interpret its received signals as tg binary value of the second signal

according to which qof open-ci.rcuit. and shorif:ci.rcul e .

Sop! | ed T orePErEh Ror BET, by cralls RUBL0E Lol Bo RGN0 YEE
circuit fdiorbwhacy wiad ueern0"™biRet®i’veid sisgdahsrainerat gfdaedt irgduatiaml |y
can indic rJ; t o0 Qf e | T hmOTloOinaak hya 1 ansyy t tgd
signal s agotfeme Sg?% _é%%@e%%dﬁggg%na??@ntg "bi n_aPy_ t\(/Dalnue readxlyl y det e%ct ed,
the corredragti¢er aiodmal r ofaubiaet wals® sd&merpeiifgonp Patlvolatdgetas didubling

and of ssanRnghaps; Hordend dmevehhpdecaner! didigsibhseover, correctness and
quality of signalling in both directions are i nherentl gjer ggresent ed by the

round-trip nat GPESHELE heligHgPEaLks, P&f | ddePdbtinthy fed*P¥°Lifecki ng
only at tharsedsse Gignhilr sévellisgapblidighleQual thneeC phabes idfvediti gagedlid o any
20 desired de ree or extent fl bei t onl.¥. sef Si l:{loy v}v{ittegitg tott}e elxicm;cgs of

normal tr&fsni $siBh SEhEr RIS i SE5H R 'donnects Oh concerned > This is
readi |y deme mtbatdncehes hetedhitygiexiecbativess them, r pfé¢botabdystgnmedds- and/ or
as to shape. as r.el atjve, . LTS i | 1] f. ot pat y Lhyol ¥ing
extrac io%agf' d?é&fc‘gerné%{:’gi%S sdlhngl%% r%ﬁ%gg??oné%%réggggplat??ng%géé. j_"ydln
Waveshapedipahabebihopelagd.y iirmestpgeded v ortheobat étgnpl Plogse Chegki ng
provi si onscy?%m mfﬂas_/@éﬁrlem nuch, sispl efpedaicbUdiondaglovwach g M ehiice on

presence détection with any desired thresholding to identify bit val ues of

ref | ect ed ¥RgnaPe highd 1EReNIGRy 'PRET rStaEGuERETIMFrI0EPEI YRy dnewn whak™ was
transm ttedatbeasdiy) yawihdpout checking of actual timng. Particularly
advantla;geousl y,. tYle above successi velé opgosi te-%gjicn Si ggal format s,
per mi t©°checki n§ WSCAPE h@SBYAT | Hhi 1HHSPEoPP dbEht e kﬁgﬁ*?éla RS Ut vel y
opposi t e- goichgd 3oy nadesice 10éd Sirgeaksl€ofnteante, asaaBsiebdmactied ssdrmg hybrid

nmeans. %o%tg‘£€~ 200z 5 It. |tser%>érlrserrelb\éiunl i k%wftchi%tnta ng_{olsses%%lnot%lhevmul d

do this, at least vvi?‘ﬁc%pac%rﬁg cl oSe enouaﬂ toconfuse rel
si gnal fomeatrebfderckedy asccdnrnbeiatseckedbsi dphy, uparigiqrlestyi bed el ay

provi si ongg; [ li t gpl ol,.d & i Lrection of
each excur%sig'f)%\ﬁ,§ _g?ie%e%b_l 3p ang)mg%?’téfr?t%/uﬂv%\é? %1%%?%&%0?%}%?%égg{%:%nvl%%?ed
from @y GPREY Aef eriehcelntevesrls salyymiradiyed@8rihgl oPf preideexeresk¥ions

threshol d phebelatthy ahove gxpecket SPULLPM eIt urRVels, 188st  for
part-confirmation; and occurrence of opposite excursion within a

pr edet er mPABALEY MEt161PM%tval as |ikew se further part-confirmation.

Useful refinemant Seabel Ude @heckiiggasynoet rsadal firbtl atiphylning, heswapposite

crou 100 BUEDLLL 3LV EL i S USRS SO0 Bl PO NG T

done @énveniuat |seyudipghet vexcursion of one polarity followed by excursion
of opposite polarity and further followed by no excursion; or
could be after bursts of bit signals at least where, as is usual,
signals in both directions do not interfere, say a number of
successive bipolar excursion followed by -no excursion.

30 At least for said second signalling, particular advantage
is available for binary value signals if deliberate reflection is
by termination means affording extremes of impedance mis-
matching, namely open-circuit and short-circuit conditions; and
automatically applying one as one bit value signal and the other

35 as the other bit wvalue signal. Specifié description will follow



15 integration input stages to a differential anplifier with a threshol ded
output. Qther useful refinenent includes checking for a mninumtine free
of bit signal preceding and/or succeeding each first or |ast detected
excursion; which should at |east exceed said control/checkpng Ao ?gqil . A
| og response can 20 assists relative to possibly w de ranging reli d
signal strengths, say using diode claming. Also, it is practical to

provide for. adjustnent of threshold val ﬁseénv&l ved,. sa i‘;eqtycoge W th
possi bl y vi'de *PaRGEE 6 ©r obLHdM P pORi gRENTBat hs® &ndfor contr of 78RECKi ng
response 25 dghieles habvdng i avol yeeseThiedation beo done wsilngs outpdt yodfage

di gi tal t o-anaLog: COMYer! b [rAns LAl LoH! do Bfun (USRS PRy SHBIECL Lo
sof tware control in a topical “programmable conputer controlled equi prent.
At | east igirchéteteimiqaritaneed, redudeg wioghl &0i noHeallyagieago cspgelled
applications, sdapc-cOrPhHX aBehSUREBR! Ve THEeNGNLeYb8410s tondip i epensed
with virtually altogether. Thus timng provisions could essentially be
limted tcoXESRESPNGIENELFFT stianRrAREM (HoedPhFIP S tgREF ToFeIeSSigRtD i f
preferred)asayp fBeRrof veeeondrsikgoakbihd rniditaat iaeBobéingM th whpar técul ar
termnation with 35 correspaondi ng, received_reflection signal ﬁ.,ﬁ?ucg timng
woul d 2 OPSR™BHEEWIG02289 t P H5e CiaT bl &AW by EHe (RIS sstHn

equi pnent ,rdfnektidmg shangpag-didicaiw téorn mmargf orarati ovL’bi &ndt sam- even
frombjt ta bit: or, and particularly advantageously, for increasing
transn%ossicc}rf%}l% eto(%fob\%ﬂ%fyt‘ﬁaéuﬁr e@é’[' transnission path will 5 reliably
custom conveniRegeliyedisisngnale apptepr iraftectiian atcweguanceanf ibdisatteo speed
up to Tal !clﬁrr%ec{: h?&th%dlf%Ee%pleoH %tfe fTiQEt Sblpfge.x.q:légﬁlg *:P;ﬁ)gnﬁacttlegnsignals .
transm ssion. These checking and timng features are seen as consStituting
third and Foweth pRVRATE FecasPeridnadiagfPinagdpetre eFsadiiYeiRERCEF i n
gener al i setheOlcolREEL SRELA IR 87 BFBom MHatARAKE JeR¥EREENG aSPest Soleash to
systens with high degrees of virtual internal self-regulation free of at

| east Som&loGPLtBIANEKPE| 8D sE8PE | My IHRYEDrTUE2E§ stdHieLitA ¥ er ns of deal i ng
Wi th signal refiMogebivéNS, c&FFitnd8s eGindonuishetheroforsitialexhgndinngodin t o
correcti on,., di stribution of high s%géad cko&%i m ng si(g_ al,s, and makj ng
provi si ons tECEbHTe RSt &P UL Y eRTRES SR EArBLH BREPT U PoP2FPERSHi ssi on
| i ne cabl iohg. signdlur mftehi s,eRectess, husi apltdd cat cbachiasgy loadyt 8t the

consi deri t Der - compmuni jQns systempr ressj ng

- provi si onsgggggghg’tg fo:hlioy tzi‘lgég%ilenq%i p r???g? gg’é%t%&#%@#ﬂ%’%i%}?

i nt end@d tdeghasad sd¢anes. oFhiestent grkreigl loplycheevddd Yoy igddn esbe cbireistsf or
each equi prenthcRReer Rednand SoRSequePlcaddisesss St ki Ngner €CBGRLLE QR and
transm ssi on provi sions being required at each equi pnent concerned, at

| east 25 fOPCSHRHI T8HS T peddly "dpiies Fedpbi v f§y§‘?£ﬁ%l’%l t¥PESERTEGRF pnent
coupl ed tGoz sled@ebfed SOYHMIR tHRANSH S8 A | iMe |d¥le@ghh SHeThtive to

ring/ dai s%-.chgi n,systens nowadays attr actl di saggr oval, in favqur of

so-cal | ed “*&Fhr 8% ‘glasltlér‘?ﬁ tREPA e rtPY - WELIRA PESSTHER Bife ‘AhGeTHIE
expensisve duat teaskefliectiaddi tkosweh fpridiehokgell pmrerksesidHpeEhecarasens are,
of course, rel at ed t.o ahove indj cated _conpl exiti.es of very high
opeed comiara it SRALPLA R ARBEE o lel TAIESATRNT QiR Brpffidont

i nvent i on,copddt i hgpgreavi Hieomsichelsympleseridicigdbuy down atelr esbiangge ogi gnal s
that nonetiglesse SRILec] th GHADlhSN odepid LUEAORCEIIRNT D EULRE e P i

transmtting and receiVving pments over comruni cat’i on
values of reflected signals, and checking their sequencing -

30 relative to what was transmitted, feasibly without checking of
actual timing.
Particularly advantageously, tHe above successively
opposite-going signal formats, permit checking with the
availability of double-checking for successively opposite-going

35 nature of signals contents, say as extracted using hybrid means.



2 2 ~1P R 2002 provisions with significant commonal ity of transm ssion
paths, suitable routing neans relying on values of a series/sequence of
transmitted routing bit signals and response to each routi n§ ZJiAtPRSiQQU}a' by
i ndi-vi dual nodes of a common transm ssion path) 5 according to
state-setting neans of each node. The nodes may each constitute control of
entry to a different one of equi pmentsg'nvol ved (in fact only so for true

ring or dai sy-chain systens) or to a branch conmunication path or spur to
ot her equigmerit SXtyRBEFHULP Bt tBRYnAl Bt Pensdeiodsd 18°i FBHFucth ons
represent i Ngs@owOkn dPati ngCeefe andugictiovabaraéd aclibyiassociaieedigmul pnent s
or do or don' t branch to another co ni cati on path/spur. Stéitaglf routing
signal s cofffPSeCHEels BF SThEFehTT esl GHEPY S1Fd FoP* L3EH 58d8°t Y be
encount er gttaypisiond he A argimiplrodeulbamid h ppathcbit shvalivest ediedecaixsor bed

at the .nod [ it dn ct ordin S e a t he
series 5of Ogilr\r%g?:g?%i tOflsi é%\é}?s.e§{(c:g%l[ogl>€ b ’é%%ﬁfaggy aﬁ%usgg-?%?gt chimr#gtkrl%{ racks
can be negbiregtéd ¢n ahi sonvwgyrtednyreodniy wahpbnrpfeonares| sevavol sangey

transm ssiQncRagky oforan i Gantdeti e dh-amhdie (GgUERIERN p20rLLA0RLdar bRy
appear to have soire equival ence prior to addressing - but processing
rel at ed t G¥PEEEQRI t FRIHIONSa §49RA | FVRASL erdhd PSFAVERN S aAEAPALe®¥hl y be

at the masd@ureghéd MRt .oddoshise f Withgsidhewcast and predekbmaspectimf this
invention that continuous, conducting paths established for communications
25 pur PfoseteaPah P saltfferhte it ShaT IRARTGAOBE TRECAPR: of bi pol ar si gnal | i ng,
al l ow DC or | owsktagueseynéiantanahcl ddectaqilingd sgmysheioaland mpasse,
anywher e ioq_, t |’11]e net Wortke concer nertljs; BRI EF [%E%e | PTI 9\‘ OF, nDIR’AWtI(\elGS Sjgoeci fic
exenpl ary 1 rrﬁ SeRP AT ioh. BFUERL LS APEREH B WeY” 387w BY J&EEFFREY i t h
ref erence dafpo ddeb asconpanyiang dieagvinoadifdedensd ngish ighewkiich Eaguries | A, B
show i n-principl e dpansmssi gridd n etlechdQn effasgh (Z_ QRaRLCI el t and
short-circuit term nat_l:gjné; " HZ gali« ~e~.2(5’02 gl_gurelsn 235 B gﬁgm °
i deal i Bed wkearat+an f éppar bispases Bet =i ghbferesitiatl, arbgdfesRCYshbner
anot her DbidylegAgtdbsi dRFut . aNtodHQUNESrEP reki ANl uhbE hkexapd
alternative formats; Figure 3 indicates outline of a si nPI e )
mast er - and-2%1 AvBLRHEY CoRRettI0RTnBE MOTIgDAE RIERII NP sARAMATS TR SN
schemati C @idhl iflird B>rTBEIRT RMHUREBNexcaR I, QU PA Shawe ald eraadd ve
CIrCUItry’exceed said control/checking interval. A log response can
20 assists relative to possibly wide ranging relieved signal

strengths, say using diode clamping.

Also, it is practical to provide for adjustment of

threshold values involved, say to cope with possibly wide ranges

of round-trip signal paths; and/or control/checking response
25 times also involved. This can be done using outputs of digital-

to-analog converting means that could be, or further be, subject

to software control in a topical programmable computer controlled

equipment.

At least in these circumstances, it is wviable in at least _—

30 some applications, for complex and expensive timing provisions to

be dispensed with virtually altogether. Thus timing provisions

could essentially be limited to assessing the first transmitted

bit signal (or Ffirst group if preferred) say free of second

signalling modulation but with a particular termination with

35 corresponding received reflection signals. Such timing would



Figure 5 is a block circuit for data pul se generation far threelevel
signalling of Figure 4; Figure 6 is a block circuit ~1-iagramfor
three-level. signal receiving and check provision of Fi gurzj Afl{;% Ei'gure
6A shows alternative receive circuitry; Figure 7 is a sche 0

di agram f ox node provision using a broadband transm ssion |ine transfornmer,
and Figure 7A shows an alternative; Figure 8 shows outI i ne diagrans for
transforners using coaxial or twsted pair cable; gure 9 shO\é\r/;F%{arlous

detai | of &°Pr&hs Pofi Tttt RESFY ﬁéﬁnsfﬂfﬁﬁ"é‘ fﬁ f’%mee{‘tscﬁé‘ T %Circuit
di agr am f athangiey praae snmnlusarnguﬁoﬁ:hatmm mims ket sam Fiegpene £dmisi@a to

schemati c dlagramfo refl ection signal_generation. usi bi pol ar
transi st orbslt Fi gufe PG s PREEARAHA l% dg'apgn??ousqyéf I g% [ onmsclrﬁ?l%fng

gener at i ortragengsgian | vatar $en|vdatphmeoebee$¢n Ctramposents; dEthurei i3

i ndi catses L o) onp nnect jon _net re a
schemah C I%:i%éir)iz}ﬁ\ féoursacr?g1 de %gﬁ‘\’/%r{slltegyﬁig In‘g%\,ilrl g aﬁomggéﬁoopnrfﬁ%}éca% gtg%iaslﬁ gure
15 i s a scferapfe b Pdbiet teli wpednip ofe rfedilbag, pivewi sedwce dh¢ FRbearkxr 15A, 8

concern refubgelhedy SWrbehhfbn Ekgygrglsggohs a block circuit diagramfor
extension to tinme domain reflectonetry; gure 17 shows outline for a

transni ssion | "RESFefTSKifgnaps oW“i‘lﬁlgdéa?FWifﬁMatrﬁ SPER | BUSLSFARIEBIF ect s
Figure 1B tﬁﬁ@msaﬂuttcbmnf Qhvantiws ASbetPs t ianrai, Sesfedt iR@1y| Nwhéieher
ures |’A and B show a

dr aw id
synT ne r| clé1 Peﬁ%%aﬁtlsfgr 8rs’l‘°rﬁf55f’8‘éjrglb° ﬁgfﬂ? signal (11) as affected by
open- circuit ofrhshabptveiingentiteragpaats dresdt bo pryetens with hlahz AR 2002 9

i n-phase (djeﬁlﬁfégdo@%%gﬂ fsﬁt(e%‘fi r§%1fe%§93r§ﬂl%@xak§eé Est!ldd RaLP some

transm ssi o lne re lon arfected signals wt a e respec |ver
doubl ed (P§ icampFlepirtd esAbeset thiavgc @rhe dpikingsivetams) | le[j?@GT“fsl céll fgakitown as
2-vol ts peaknt 91 H8AK 231 LEANRY, T LML AR +4.Pi M3 tREAKS L %o&eéhté’ﬁdﬁﬁ_{ 0

volts as reflection signals. Fi gures 2A, B show a preferred signal_ format

for ingl erF@nthﬁae?fm@u iSFELBYELoPhioS SitghaFPreest nekogkn\Fémiag §B€:’@ﬁ9§3| ve

opposi t e- GAldNGa RXEH HRNS18hs Yo EhPenSAd Qfr LReeRifEIN takEESh f Ring
signal li ngﬂhere f 1n one direction, 10 specifi cal |y p05| tive first (Fl gure

2A) and néysPi vk FAPSPLE B YUlen9 B P 9bi nary ' 1~ and " 0', respectively, in
respect of bi pahar torn,syntmatsrl @:abc@dmunoyzersamplmn&xmdah vaxef orew. o gur es

2A, B furth how at medi al | evel  vol tage ¢ onent, oI | ow each
bi pol ar corrgonénlf b Yano shﬁgm FOERPRF A G Ry SYSTS \r;r;gl t R5e° a‘?m’zeroa‘gen
advantgeadskyswoinga bowisipedanse ntatatreoaSy pﬁradaeed ¢qrippsether eiare

activated to receive intended transmissions. This 1is generally
achieved by address codes for each equipment concerned and
consequent address storing, recognition and transmission
provisions being required at each equipment concerned, at least
25 for so-~called “ring” or “daisy-chain” systems with each equipment
coupled to a side of a common transmisgion line. Indeed, such
ring/daisy-chain systems nowadays attract disapproval in favour

of so-called “star” systems that tend to be much less flexible

and more expensive, at least for addition of further equipments. —

300 The reasons are, of course, closely related to above indicated
complexities of very high speed communications systems.
According to a fifth aspect of this invention, routing
provisions rely on sending out non-address type signals that
nonetheless serve to establish desired connections between

35 transmitting and receiving equipments over communication



Signalling in the other direction is according to which of open-circuit and
short-circuit term-nations are applied, specifically binary "1° and "0
respectively, as described 20 relative to the drawi ngs. The inherent purity
and snoot hness of sinusoidal wave-fornms is preferred, but ot h?rZSﬁ{iﬂ?%[}Z
formats could be used with opposite going wave-form shapes, e g
trapezoidal, triangular, rectangular oryvariously curved rises and/or peaks
and/ or 25 returns._ The nedial.voltage ! ) | n i ng el se
oad |y iR AGa ShaBEE T F oA HEeRE TSy B AT B!
conponent ssuigayle f ralgsingedetos besladdit Ponedluesnewdningeules meduaipght obe
utilised at?ra?x%ﬁlﬂ:@e erodtQWg—bﬂpegL %@szgﬁc@,ﬁ’\éslpt&ng,gytémhvfydu%&henbit
therefromeffectively renoved, say 30 fox its desired neani ngful ~purpose.
Appl i cati oh-gmall e ciassivderald fiodss |f t & MECHEYSy FERBFALIHOEr cBARRCt i on

syst ens ofdmstiehg Al stha¥esddtieg Ae&eFiGUESC Hodke. Mast er equi prent 31 and
nodes 32 of or associated with sl ave equj pnents shown interconnected

dai sy- chai n st yi"&¢ bBPRENn st 8F°35°81S t5asSPRE °dbsBF ptTREY ef fi rtat i on
35, by tradisgfegsh®Nohé NEE euipmdnts RiAGAX qaartis I3ctspetyfscakby shewn as

coaxial cable with signalcarryin entral conductors 34.int.o and,out of the
mast er and HGd&S (g%ldsiglf?‘grme%%ﬁ?%ssﬁi et dihg gaﬁﬁéétcggmf]%b%%léjrn. g?alrgn\grng to
Figure 4, dthe mastercreguuppeettsll Theprowdagabit prighetabtan preogeammabl e

Cl OCk ﬁ)ourﬁ]%&%ﬁch%( t'rv rgge}tl 'rng;e tdgrregrl n&(ﬁ‘pqledagt‘gp{ at d S%E"t@lla%ta

out put 42 "and i nput 93 'shown afforded by m croprocessor , output

t er mi nat i ndj-uessii vt aps G avedc Roniprardsacredps pF c dpmpe dursmehoftot Raother
transm ssi QB2 I4H GRtRRgHNOt be coaxial cable), three- level output
data pul se 10 generator 46, input receiver 47 with pul se quali tg checki ng
provi si on, and SHiteRaf KYBEiRE neldfGlR APMPELERt Porfic€led r Ofi tFPIsETe bl e for
the ill USté’i&jxﬁfdsbbrﬁ)&k%ﬁé@clb%c%dﬂﬁkg@ﬂt&d:o\ﬂntﬁré‘d)mpeIﬁbi aﬁaltaiﬁqbegﬁaaeed
circuif. technol ogy. The virtua rid network serves a _simlar, purpose to
15 tr aifsf of ‘F\%‘é}i Blﬁofﬁlélﬁga’ferfyegﬂ fbtsg\lggﬁﬂorﬁ%, ?e}.‘ee. nR9Gi rwz“‘tcg ire
conver si on,nsypeact$ i aaddndilgr eonthe sepasratee dfi veflus) gnal khagsaesidy assm tt ed
by the master .fromsecond_signalling by the reflecti si,gnal ] back
to the nasilenrglflbja%c%lr%aga't g°%’ﬁ"bg’rr a 8h¥he% Iag“((::{ isgl% gg r?%% r%t §F %g%}g%es. In
addi ti on, @& assogiegbedathd f énenthial wwpl i f iRy 48dnfiirimkthave pratpaelsA82

cor respondj g 1,9ngli £ GE; | eLURER; ELS: | ARYE $1483 A0ENSR4-

Resi stors 485 anr&948%3 sgr\[/leg:zL rg %%rr%ac%;%e las résjlE stor 44 whi cﬁ%ngrtn?:hes t he
t ransmf%siHrchele Tapethmees, tantk¥d 1SomeesapivalencherSite 2 PASFeP#E1Y act i on

at differential ;ﬁfH&'eisfsiiﬁ? Foites 433, re2dgfABdion NirahsensaQficanakeét-ection
signals, the differentia a‘%H)Ilfl er 481 woul d have inputs of equal voltage

and phase,*tHh§s3evSY2EFY BDOPLY Hondre e IR &V e PIVETIEEL i on si gnal
conponent arri ues ibaclrigiert kBenaséerandr ansikieh tasprstl s8itdnid iingentidn

i ncrease qr__decrease voltacr n_the line 484 ¢ red with the_30 voltage
on the Ii (r)icé‘ a%8§ °f ?6%’%%% \/\ceoenrclj% tC ?1%“? B Sor%slhfg%,l&g%g ’gonrd %?J"%mﬁjﬁltlcigborfsr om t he
di f f er®nt iirpaspsi f iadond8lwiwih | istwwivhellly f henebCe nakpreriafci pliipelar e.
other, thap | se iffer i gg@ i ut, 482 t d he
reflection gg‘?‘r%(l)%g It saf"h%’e %a%%msg‘%'egkg tpudtyf s}%n%w avfionggeef %géﬁe\'/el y
been 35 r@nyyedre amgl paaped Zo08hene Am dheepeidrnkeceprerngnct i on perf or ned

i nvol vi ng gfierhpbsdck 48 ok Sos Mawathes Fi gure 4A and is suitable for IC
production. Tt does no other_ processing, but works in a, continuous, manner,

for outgoi ng ar®PSFArELT RIS gHIRISMBREREIAN off t FRlS EPYRRMXYS Bl i ne at
t he saime triowe bet heserRiN@iBANtEBddehcBOto the accompanying diagrammatic

drawings, in which
Figures 1R, B show in-principle transmission line
reflection effects for open-circuit and short-circuit

terminations;



magni t ude and phase difference between outgoing and incomng bit signals
and substantially no nutual interference. The circuit has two ﬁ&rag
transistors ML (N-type) and M2 (P-type). M2 is scaled in wdthtre fi {82t o
ML to conpensate for 10 the | ower transconductance of P type devices. M
and M2 have equal trEa”ﬁgogd&céw%”ﬁ%%nsmewgv% LNed,t ransggondust angg.Ls
approxi matel y equ?fl to 1/ 205797780 procal of transm ssion |ine
characteristic Epfelarddeur<Capagiovarapoterakit B3P FaFt2lmake FHBEPr & t
appear as a real restsmartiobiZaishnmbookengrivd doMmtso 15 gi ve proper
transm ssion |ipg,ternnat|Qps.easS hNRHL - o4t put 100, feeedRack -bpyantidng
transconductor and a resistor of 1/gMtotal are equivalent. This circuit
serves for - tefMat1"6At P PHEBR'ng waves and preventing reflection 20
from mast er endfriguakt hough in ppsuriei phleck heschpratdy couldnig re- usstler

| aunchi ng out goLfd pHBESRL €5ndVRYEL S EUERGRS a1 RVAd1dSe NOGdesi 3 ; t he source of all
signal ling waves, - extracti L ncom ng .si L, ,n.this ses, refl ected
free 25 of any Fh%lﬁ%h%ecfssfg%%cs.c%ﬁté{(}i Ff:g{]al%f/,pwer %nreégg&n%%sfoxbﬁtgﬁ?%m
signal' source bfvethelgpeilisgiddFH¥esi‘gnal energy froma node as it arrives
back at the mastgjure Y8 iis Si ghadcki nputuiltSidiphe fo | aureRléwrt.o sibealcabl e
frommaster; Y6.iS;WIRr @nliClUR P viboialoer ecauer ed, ot alighablon Q40 be
fed to an integrating receiver circuit: Gain seen fromY3 to Y5 is -1 so Y6
kept from movi ndt VPR SEGSFHY §HEHAFYY Y5 is input-output port (for

vol t age such asFwvreehtiseacanignetior chfcutbaiipgtarc dbt e RICrosUY ivpind
transm ssi on | i fi&roddhah@ P RESHisS iGOUEGL cripadanGe oid trhgudd anssroasian | i ne
(i.e. is not 35 eal; Lesistor) Cl and V4 (inverse of.Y9) can be used if

2 2 AP j; 2002 12 necessary to mnimse signal injection into the
transnission | i FEYIRE SEBHEPY iPA| iPara"CofRh NS ooreSi Hit™@t PO ahdPrar e not
used in practiceiisM ipgim crelet transi stor which is activated whenever the
master is outpuiigubg AsGAR PHibR detNhiCr R ErdibmbsdiBh BlimbUiShs 8aRSY, and
helps Lo restorg be gell-Daz.gpel allng, PAlntoDlrol ekl LEtlib ANLLE ST |
termnating at characteristic 1 npedance an Fet's the couf) I Ng capacitors
adapt to any snEIFeEIVBISE4EE | nposed on the cable by DC supply currents.
Y4 is internal Figdeethals st ewserasiCRigeas Hhargedldi sclsaonad gd@erhaige C2
means | ess stewididgWipdthr AsRasledscan be small but Y9 shoul d not slew
enough to saturalg., ¥4, ;KL Lepresent, 2, 1000hm spuree, Va1 Gh acegnls, current
fromV3, G5; C3, ‘_3 and s, m gﬁ'ut bE Towver é proportl%nal Fy. And,

capaci tive di vitepI Btl o pesengde gheteeteqiast tRRRFEPTIS acts to reduce

f eedback ar oundrigavernteindibatsesl ongise bif anseqrley Cirareeormrdt idaChaases:

ef fective~resi s¢glee 14 GhsSaRaPE GOIRERSARLCHY pH&SIseBh N 15@ng two-

over -transconduct ance; chang_ll ng the attenuation between output port and
way, communicat P3N . . . .
gate can be used'to march to different transm ssion |ine inpedences under

sof twar e contr of+9u99 Y¥sitAg2 opPssttic stypat HG9rdy o dPyEEe| gramision.
i nput - out put (14nQ) Fivndes asapeEnsatesn frefleti/swiitdibg: capacitive signal
currents into I¢4Q.R0de {2%0LHst B 5 uPaR)orafUbe A bxi IR 16X PR Endlachiigher 1/ 0
capaci t ance; OpPPQs) te S|1%nal s can be generated frominverters in the ring.

eflectometry;

Figure 17 shows outline for a transmission line memory function

in dealing with spurious signal effects;

Figure 1B shows outline for a microstrip transmission line;

In the drawings, the idealised waveforms of Figures 1A and B show

a4 symmetrical-about-zero sinusoidal bipolar signal (11) as affected by

open-circuit or short-circuit terminations to produce

-8-



2S Bit signals used are short symetrical pulses followed by a zero voltage
interval, see X, Y, Zin Figures 2A, B. They have no DC conponent and all ow
for entirel yAC coupling throughout. The interval Z allows tinme to interpret
the pul se conponents (X, Y) . Figure 2D shows a bit segqPnce ugi AARMase bi t
signals (X, 30 Y, Z), and Figure 2F the same but using a square wave
format. Figures 2G H show application aM thout intervals for groups/bursts
of bit signals but with intervals to h_side, for_ sine and square, wave

f or ns. Thelnggpag‘lagﬁg) G IFRGGF P HES s(ei\g F‘F\%lesdé"r‘?g FEAREH &5 ig??g st¥ynal ,
but at zertrarghtissidir ougheut re8becmidni safsettedor signalas voioit r @bl paigoses

i nvol vi ng J%@@'@Fﬂ P 2 S | gur.e 21 ows a

bi t - by- bi trselt t_er_%/a sidgﬁgﬁeé\f @%%&sgﬁgg{;gsﬁa)pgﬁwgt%hggi%% g&etrlg%ﬁrz}ig')o’n pul se
to serve a¥esilerirloutsdovndreatovoltsepehlitr-neegardi hyanwouiterd, antdior for
such otsheryPWsPESLs-12SpHRY He Aesi §&ths LRCLI NG 1bESEIJdNG Or 5

del i berately breaking neutrality. Figure 5 snows three-|evel output data
pul se generati dit98ES préberrBd theee-fevBrekimgied | isdgraseefermaid cfuck 51,
phase- | ockinpoepeRingsel @als veifieyt dsk. S3rnspectfdnaidi Wdaaby- Indbydders 54A
to the phase | ock loop 52 and 54B to bit signal foxmat tine 10 setting 55,
coi nci denc8'GEra B PRTOTSGTAPHRAT | AYCHIT°8R c @si®nsY (X°%) SAPh 9tnptie bi nary
dat a val uesiramg contlnes| i grpr cdyaklbinAat bdraff posnt i vaeandiiregsaidy,e

vol t ag | i assed. base.of, output tr i stor, 58 thr.ough_swi tch 58
controﬁse fllgg(f%lﬁtwf E%?nl The géfﬁ ng&gguf% g%ﬁtu?ﬁgd WGP nht e

i nterval (ZigusefdB] ofpmdinpeybi'l’ vandie'd’ eprespattively, pdharespect sifons (X,
Y). Varyingdohgrselect] RYANG| 3 bl Bﬁ[}gi f bi i gnal l'i ng
rate, say téobsuft pr a%ﬁ%% C\%X?Er)%#@fz%?gt ﬁgﬁﬁ% es aﬁ%‘%ﬁ%{%@%’ slgitL%L?lr% nes)
of any pardircuParfUritbenl |savonat orZ ederesiadi f levadonmestaam. cSuppnarttanges
can even b®108u@ndi baby- BipoR bashsonenge i gpre %%fqéwﬁcéif‘y gLy, on a

u
one-tine or Eerl odi ¢ system configuration or re-configuration iﬁ)am s.” To set
such bt r'@&8detde LY GProce¥aptadrsusdy pphg? abfibdiiRG ISR BRCWIRSST i bed

i ncr easi npdduicedt@s Uptiheddla.refl ection signals first fail quality
testing, then send pel ow.th rafe as . a stored, pre-set. 25 In principle,
this could be %ﬁf’?%ﬂ”i% l@aghec8mﬁ1i%ei°5ﬁ°%at£ TGP API £° s¥E D °4nd

st ored by dpee-miondpr ocessor sédrt-Hireeit evekrsd gatdldnisng @y beppnier,ent |y

| ess fast than:usi NR4 n-ceturn-tqyzero) binary, code, but h

advant ageSStpof 's%/%%g?’ry an‘-’(d‘r&fa)asyeL ofgr{c}iecogi ngr%sr‘?c?cé:ﬂ%%y'cheac?ki ﬁﬁ?c °8e- | evel
30 di ¢t alredpsieatoi khesdrawingel ephony donot have wave- shape and encodi ng

hereof, such agnsyTRRIIhcLLR: 1) MR ARMlBHRIdLES. <fhohidde Lol Libakat e

hereof is of |owinpedance voltiage nature m d-way tween t and the
'1' | evel $SnoRTHREGH: | Ryddantler offonak affermatsy icogidt &BV Megd ¢ widhes used
for bus ispbasitn. gdhisf wive-f3rR AnEpdy 2082 | arpiheloidhd) t @kiShdodt Iy

her eof opera es.9n conventi onal tvvo-ﬁ)evel binary | ogjc basis. e third
state applies t9 the Pht e¥TaC¥2Y afitF D% o 5T he® AP of PEREYIr e PEfr ee of
dat a ShgnalketasnsuciThewhédinlc anlbagalseapbnémt C@nt eohldibev ahlyOHNsnAaSeet s of

hterval ESRobe o SR T PhPns, BBr L SRR G RRPERLISS Hciive
at a part iegghngidan necomponents, say if desired to be additionally
meaningful; and might be utilised as herein for low _impedance

zero with any such variation therefrom effectively removed, say —_—

30 for its desired meaningful purpose.

Application will be considered first in terms daisy-chain
interconnection systems of master-and-slave type, see Figure 3
for master equipment 31 and nodes 32 of or associated with slave
equipments shown interconnected daisy-chain style between master

35 31 and passive absorptive termination 35, by transmission Lline



Figure 6 shows three-level signal receiving and quality 10 checking
provisions for anything from the transmssion line. This system can detect
errors in each single bit of data transferred with very good dequdﬁpglémm,
whet'her for reflections as such or for data signals originating Wt

sl ave equi pnment/ node and signalled according to reflection type. It 15
shoul d be appreciated that aII signalsﬂpereof including refl ections, have

at | east nom naI t he i pol.ar/plus intety nmat rL it
signal s afd“¢an i AVES | Yare 9& 2280t piit s f?é%na?he %ﬁﬁ ergﬁ} E:fgraér)ripl ifier
481 assocuaatredmmthemitnealvwctngiabth:ysbriid A8t of afd gemte 4f Pige Foasteacerved bit
signal s tqfe.ag a E064 00 BhRgEYed 2bYesne,0 Or ‘1, the
fol |l ow ng%c%ecksﬁfggﬁgro a£€r§ &gvﬂ? or{rgryncare mae de. ? Eeach received bit
signal wavef or fuWFB3Rg bEo pFégwaed! bythe gaaster mauipaset t kht CHBRMEST 151 pol ar

excur S'son%rﬁéﬁawlﬁﬂo\é@a%ﬁa@m Jd188Rt sve-dhriasgbaatiniecltl Rarde f £ananti al
anplifiers 61A, whi ch may conveni ently be set at about one- quarter of

each nom rfa’lteﬁé‘a‘?() it hpker erseB32) afAtAORYGREE 83 @59 Yosi1 i ¥ "But put
whenever hafbroédt b9 eulcRUpbSo@fssordidff, eroeittpual tarmlmétﬁfgs pdfistBrars | ow
correspondi 30, recei.ved si not i ng,

xce di
t he thresﬁ??ltggl{f%nc FRSHSRES Wiq Ilmgeb%lrﬁ/cet ﬁ?ougehou]tanf%”l e i % 31 can be
count ed i megdt ancthebkercod&kiaThicsbde) | dbteet flleaﬁingawtpnorsdaa;rad g@h@ral

noi se gn t Lev IR0 & er 9; {1 £f 15
The sa%e silﬁ]e%g tﬁe N%gl ugte é%tl@g% ,27 ‘g?l(:ohurg{lf Pal%to}r2 sftort time
whi | e t he pravas&em tarfratl/ensms;labetly\telalni tegwphk eghol dgla@tnornscmllaw:tvyl nverts
and the cqifiespendicg st}strtﬂlmr%@e&a%latﬁg hanused BypideMaka ehecker
64, at 5 least in connection wth checking for |nverS|on and say In

conj unct i GIYIHPRRLANTE Aekegxaied chropdchedaneasm shoul d go sufficiently

t owards each p%letlwle;t@ad aaeh iegRkl Y ek p@ékvesl B Osnigkderp@ipokbe ot her
depending and with a mnimmtine - to believe it is a 10 bit signal, see

t hr eshil d tdé‘f’éé?’f’??g‘ BYPF &Y eTRYPAPT AN iSPF &Y sEBSRIOBY (whith ‘CHAT et hi gher
than for 6dise Bornveamjioal sbaitfibaliy otereaﬁhtmoa“apaabt@eﬁ«)stsh;mg/namrs;endi ng
corresponding 03| e and negatl ve outputs to & he .dat ch 4. This
check i ndi catLeJ\'é rg"% fge{{/alb e di recf"fy (ngf %5 nggréssar prﬁ gC'ﬁ FP’edt o1 t
val ue whi alefheetion nsEyprist atdndngi padit &ochdekenasB4y, ldndaerratsliog ct@unti ng
by the dat £espe S [ me, d

y 1B é@%} %ﬁhgcé %tc by %Ltd ﬁ'g% YR, and Wy PY( # Jet her

account taken o ort u rom gate 63. This che
with r8sulasscetatdre dbéﬁerttrtteall aeyliiffiep0 4&di wallnghavwst ecvsbut r é820f bi t

si gnal , cmr@tgwﬂn@kw%me\t@aza sw%hs_aa\é e dv¥g! scdatipees e ana
threshol ds for 61A B and 65A, Each wave form nust go on to invert

and exceed®he REppo%4% 45w e%’t?ol‘}cPGV\AhPHFntﬁet PABS pERTHY 32t THY-TWE rfdst er
unit. 25 Tihese mte:néealthevwﬁalmsabeyﬂorarldnprﬁv;ﬁuanaey gd tighesyeofiltnaginse from

b t te t hat d b
iret one B8 SFITy Enevife GEREP™ it HAEFAREII N MRkt IR RBS 1 nFBdgh
duri n@5t hé8ganpl Imgapeenc&d of . eny Wwrehbedtioh beiignglef wbey diffekemtizQ

f requency 4 %BﬁlﬁPé&P' %16‘@?&&%9% 5%:@3%& efHu%l%of e'an%“éhé(é‘é' d,gisgnal .

9. Wien th ong pu rom-t \bove tast ext agarn detected
after findiitNg #¢we tawspPpbl ar iHaveyenf vptailtseecomfdmntgn atigynady epmpPTEnds

mentioned ,3boyes BabKr el th€Shaster from the transmission line will

increase or decrease voltage on the line 484 compared with the —_

30 voltage on the line 483 from between the resistors 485, 486 and
output 482 from the differential amplifier 481 will show the
difference. In principle, i.e. other, than for noise etc,
differential amplifier output 482 tracks the reflection
components, the transmitted output signal having effectively been

35 removed.



35 is made of the integrated total of positive and negative 2 2 APP 2002
16 currents for balance within a fixed percentage, see integrator 66 with

|l og clanp 67 at input and threshold controlled differential anplifiers 68A,
B in conjunction with inverter 69 and NOR-gate 70 to data checker ??, {dﬁ? 5
op-anp integrator 66 could be replaced by a transistor with cap‘g i Se

col | ector-base feedback.. This check ve]rli fi es the symmetry of the waveform
Any onbal ance upj palat., gi B EACEN! ELDGL AT 00,418, SA0RL 6,4, TR voul d

| eave the integrator Wih a corresp ont B non zero ou u ereas any
refl ecti ond®fis sbowyniretidiooae Hi p@ldalts o@*ﬂt@héﬂtfqﬁ Iflhermiw@oglnal f or mat
hereof shoul d c}0S8fst HoZ@{r%raBPUQéssqfrx | rhad ARegsemen fRhtanvbele range of
returned signal strengths. The I nterval g@ period should persist for a

gi ven ti ne"dETGT e £95 PHEPILOGsARALACPBIRE At B4INHS PAASHRE (BURPEd in data

checkers 64¢rafing sWibh defeat A SRukNtime ithbes Madingl ABnidde yaheve tests
give an error if the received, signal is too weak and/or fox cqommuon, node

noi se vol t By 1tUAet 8aQ RS FhbE SPES R Treray B I UL Is ABME G AEyPHe 20
advant ageosisgria se apd 03udAGnE oAV el futwrlalihewr pefjemstient, particul arly by
software, to f |I|ctate c rrrrunlc ion tcgr a Wi de %g of E)oungllhrlp si gnal
attenuation |evels. llrf:ufs K51 T Use 8h1 &*F €€ponse tine
control of (Bheypedcei N2 :(sonfpalfarﬁ omswanth arqilaltﬂvertsp ra ao decamgjepskiAgEdHF noi se

if 25 er , 23 o wi th nore
di stan?(Pno e%ﬁ%g%h%%ﬁ%%%%@%%&% 8?} get{@l' né’gléjf"a% g?as cﬁ%h% in these
conponent sequadr gepneearristangener Ehbycqiingg Frantssondeshyme igith fixed

parasitic g, ﬁggﬁgtgfgaequggn%s])/zﬁt{@%e%@graé‘aﬁetofswm&ﬁs%&%ng@m at ed
within length of the i gnal " of ure 2€, say strobe in the time Y

and reset FRRRATECFifRly, 1"'§é€a’él"eﬁ a?éﬂa‘fn%ﬁ"sré S%n%?datcé/g‘lﬂialén&‘aﬁ FRe Fi gure

6, which atseskouspéad iaxed Q&lla)tegms@ckﬂﬂiﬂ 26f ofrh g o gt 685 E&e
conparg%ors 61A, B enabl e mpnitorin t he gata checker 64 that &a-

interv c%%?beor?é"ﬁ{’gr (‘e s TP éﬁgﬁa TERGUTE 2687 é?%“%?%"t’ﬁu h% gi ven
range of zesaibaakt snvas:mgt thynddeabinctdr esbdob dsesistdr 20 APRg2DB3t4T Sl ave
nodes 32 re{lee%t S|9nats fromthe master 31 on a bit by bit basis and on an
open-circurt or shor? Circuit basis depending on bit signal values to be

si gnal | ed back Tl rérpast erer3¢s fldrese refl ections are al so effective

acknow edgement s, of; n3+ {6 &K llggorﬁ hf WQQQQ A %Qe@er@ltngb)éePiéc&Qﬁl' s. An

alternative receive circuit is shown in gure 6A, particularly aiding
integr#ted circtiem MAprehENdari é%thOthsl’élﬁrémcﬂPH? fifRer §NEF&Yn FIg6r 6, and
i's based on theré.tus@gral of the bit signal vvavef ormformat is the actual

bi nary 10 val ue that an anplifier that is "not-fast- enoucgeh produces
Iaunc ing outgoing master wave sequences towards no

the source of all signalling waves

- extracting incoming signal, in this cases, reflected free
25 of any launched signals.

Specifically, Y7 represents ‘Phantom signal’ source of the
reflected bit signal energy from a node as it arrives back at the
master; Y9 is signal input (simplex) to launch into the cable
from master; Y6 is where returning signal recovered, preferably

30 to be fed to an integrating receiver ciréuit; Gain seen from Y3
to Y5 is -1 so Y6 kept from moving with outgoing signals. Y5 is
input-output port (for voltage such as at centre-conductor of
coaxial cable or microstrip etc transmission line; Zo
represents source impedance of the transmission line (i.e. is not

35 a real resistor); Cl1 and V4 (inverse of .Y9) can be used if



an integrating response. In Figure 6A: - Periodic auto-zero-reset of AC
anplifiers and integrator overconmes drift, transistor noise, power supply
noi se expected inside a typical digital CMOS process of,snall transistor
size, 15 as optinm sed for digital speed. Wth signalling her eof2 2i npprﬁm
resets are possible which significantly eases the requirenments from
drift/noise. - Each tine the reset transistors are activated, anplifiers
take up their self-bias voltage and t hel nt egrator will be di scharged, 20
whi ch has RBCeIHANYC AP BHsIHS cacignadt éa) ofFiPn Angapthd FESNaREETIO" a short

period - thanRsi stxor grbanngl ihepgihwcpantbehd dlrr b ymliRdohoafh - g0ed gain. -
The sanme circuit can be used for both node (to get master data 25 directly)

and nast er YBRY {Prartitgur #3aks 3 F@&FF)tr%&FFﬂﬁ YRR A TREVACRE dat a
this I‘ecov@héné’kEQdShénﬁﬁﬂHrehatb@tl’puﬁﬂtlﬁﬁsé &fap bériDper@hiessbM br MO acts

as a transco ctance Vol t age-.>Cur [ ent t The i nput

vol tagegdatlasﬁ urﬁs&/a%%? r'm %8 é:f)eg °eregz¥i esgo %%LS ?‘Pdeﬁ\?lfﬁg

posi tive 3fosnigrel shabomentlheweelé -stmas paiminatime aNcleharasisdsits¢ricconduct s
nore, whil feh nduct e - Ih p Y3 n §R sknk
current. I %/%%se y?ﬁgn neggthllgv(ggu oln§| ?@é)és%lgﬁgf sa%r%ttatl v% St“Qhe sel f-bi as
poi nt, PchVP%'a?Eq stppsedrmiudhs aprke LANEC NBPPdgneliiteRtSess so can out put
source curggnis rethg: sf%d‘e fahg-é é%weoagtcz M&%saa%ﬂ\%@/eyéé Igeaar € the
sanme, sO no net current is avallable at Y3. Y3 feeds a | ow
mpedar#%e pBF IR %mpﬁbﬁth%? ﬁh?\é@‘?gat%"r Y4ar¥’d155>hec%dﬁra§é gpadi fa¥des very

little (+/ sHO no%osléwr&xduéhhttghJa‘tuh:QE@QrYalt| RY ﬁ @gknang fdenparasitic
f eedback cagamtances do not cone into ays I\/g MB act (?s Tnt grator. 5
el

In cont rasforPeNLY?/ W RIIRR S U PEARS o FF at %7 4 3t Swed“to sl ew.
No feedbachigapas tlowetrsd sﬁmwnrtimfams needed to |rrpl enent the |nt egration

functi on becaus he C rOMI his at | ow
si gnal swi ngs. %‘1% sf‘% fl} i gegpprom ng%)gqc ? a%aec\élfcgﬁé%%) t he input.
For exdfpl ect9 tfanetiheefﬁeresﬂbab!t aztmtndsngvm%ntenawua:dﬂmgsi n, Y7 integrates
pOSi ti vel ¥ e plhd &rliBe LA tRY fiod SuRASLEL SR ALy 2 BGE0S SIifgOL shhge | NPUT
wave, Y7 is at its peak. During the second (negative) hal f~ of the bi t

si gnal vvavéomP@ﬁar‘i?—égleatctﬁE? igohnteiads ovTrEt rageaP At EanGRd er chHW1pgstihe ve

hal f of thgtvematWoh! peAlan bhgtutdfhoheadd qaegatiyeakiaoio thecwave fox
end of the b|t S|%nal time to be return to the self-bias point. At higher

Y7 signal aETPRHTNISISARRr Line RBEISRASTa I e SOGLHRTS STOTFFC¢AN swi ng
t owar dgo ei tﬂaezﬁg cbrp@oeité hﬁg&lump’cy Jrnaglelcs aMhartivhas fipppeastpithe mosf et
connected to thatm seuggt%/ oes dro sat_ur at%on Wlltn ?rglllrnree@g 20

pi nched of P°?% GRRFESH Th &lral - E1vd CE8nHectEd sl T A P) t o”'So T 8. When

t hi s occur §nthel /Or apde >@Eatoe de apaiy tpla%)fémtbatktmmm&ses ¢ Highehe full
Gate oxiderga afcilegﬁce Thi 8pBELAE! ol 3ny B YoaSEL Werl2GUS Ceddm MaKES Tor an
integrator wt SW Nng 8 dlsens tivity but a very large charge
ultimte cha‘r"g@e’ﬁ éap’étﬂ tr\}ngrrakl ng the circuit useful to integrate over a

10: 1 thge rangem@&gtnglghagw HANSBEYALL Blhe Bl La LHANABSSEOL B8 RN KNG
nosfet nust be renoved. Only when all charge stored duri nEg one polarity of

the input fRXRIBYHAPE feheREd d6€s €an' N7 g Fagk*ed #id-Poi MY EYE what

i's requiredowbthchapased dnd_ ranbwsrgflalaﬁtn?élymza@l taupexhdg acht@mneiitt he
Waveforma]'r Y7. |s dope Qet ect

1's (out ptt® gttt §V§gn§ealb1é)wﬁgt7’rﬂ?/etr°t éB%erpﬁﬁ §ﬁ8|%‘gls§recg‘§‘?°%§flt-tshé
relative channefiouret 29 ehotrs amsh it cregibBcamndsiviy rtekati bt t sidrwdse (8f M,

ML1. Mgyisyhaprow %é’ Ei% G NE TNerd el %ultowginém?néﬁx?if% Y&JE eshigld. M 35
IS vmdeto |vet ertera |g er - t han- nor t 0
Flgures show application without intervals for
groups/bursts of bit signals but with intervals to each side, for
sine and square wave forms. The gap signal of Figure 2C is of
the same length as a bit signal, but at zero volts throughout;

35 and is used for wvarious control purposes involving strobe and



2 2 ~1P~~ 2002 19 Normal |ogic gates can convert the two signals into DATA
and CLOCK (clock occurring in the Gap tinme) to drive a shift register.
Anot her shift register clocked by sane cl ock can sequence trfrgl\fgﬁ-;lvaster
data which controls the reflector (data 5 to naster) to the S ABY this
makes i ncom ng and out goi ng data syncronous and correctly ordered. Figure 7
shows one sl ave node equi pnent using a w deband pul se transforner 71, shown
connect ed between centre cqnductors of Coaxial cahle with inpyt sjide and
centre-t apr it BReRSPY -and B89 3°F AUt &- PhY - DUP 5c BT Y) 5698M t ¢h
control 74sifrmesiasdeteeat toth | Dgia¢ganekshisibnrggisst @b peowd Sis0An78nst mi | ar
to Figure 6 ut iypically simpiified by ngt reguicing gualityeghecking, and
al so shown recei'ving tinng control ou pu Q9 oM EhieefT&VE et eiT0on and
timng provirgironpifpodRef | @st | mayt avari masioed.contrrdhding | sresettidg nget 0 dat a
nodul atd o h Y |l e points 78, 79 shown to each side
of the dda??fl\(,)ﬁl?{e?gt\:/\?ltyzﬁqﬁggggﬁjﬁ%é%?gfggﬁst ruction of the transfornmer 71 is
as an invertinFiIvgAshi 8kewn Yhirae-tevsds PUERRE dadde PRLee genar@tiepaienal or
twisted pghfereable Womndiakeungi shhghqpesdeatlidelt 160K 030, GHBe-$66 20
Figure 8. An alternative is to fabricate a mcrostrip transn ssion_line
t r ansf or met°%s 33 pPEREEd Ve AUt tehoard SREF RS PIVAASTPYEY B Edr2® t o
mlagneti calty thnakphde Cidicf}ui 1@02p SEEe Fh@uben 9toFibazr%ﬁz;AaSh@Mm]@m tixrc\je
alternative transpgission-l.ine 25 transducer, in ich: - signals riding on
Mar g6 BC ot AR oRR s GoT BB e B ot BRARE DL, B AP el o
conpat i bl eCpivtyhwi€h sirgnal bpnacesmitagvaBied nedt catadollyngeautsivchabn aatOv
referred sign . Mast er efo can _al so t. up_onio_the. DC
power Ieves%{.g %o (orglg‘g%e B%n%ener?\é%évﬁvgﬁ%ﬁeg F%Pfjr%qggﬁomr#ol es.seg\l %ase ot
routing/r efyteeti hgansistow §8nethequady switteh 13 Nomtrehhed dnorontpThefrom
transm ssiQfhd i BecdANSEOr By gan HeRaSi op edngik;!l&wt 8rrif&.Regd af) UHF.
The sane circuit can be used at master as fully bidirectional, and permts
i ntrodict i BHIGFIBAERSPLECYR BIF SRPPRRRITING PHeO Lt RBFRE HeNENY* 8D -conveni ent
poi nt. Figure 8580w thansborsBive USividee0a%i dnaBlied Wehhgsh Rids Call € ~
and Figure 9 shows_a transmssion line transforner. . 2 2 APrZ 2002 ao Use
of trans m?kéls' SAIPPHETS AsPor ARY &0 150WE GERT I LpBERIIE H oW paPaditi ¢
el ement s amnd rtaxasshbsdion [ine(€onst rangt papt eddleet ivetyl neldes, Sbf ayven
capaci t ancg and, | egkage. dnduct anee becore, S.the Lragsmoesionline., he
transformer can al SO W th advant age be rrangec? to perfoorm i npe ance
conver ¥l orbamid, seagl Bigmeb|2E, ebdeédacenvsradilgnoftbal aneftumst iogn perIddisc woul d
be useful éd;grtem)(gg%{gmt-ﬁﬁ 8L0R8L L1 IR LR hiElReN-60gKL aLabyinbay anced)
and tw sted pair alanced) cabling systens. 10 Inherent iInversion of the
t hrough daiaFeehothe vilrrreessirn CadsePproFmeERs 53 #¢rd milstrresgiikath
easily, byisalhvwes® 690t Qkesi ML b1 iderSeOHidMt sHRA ACEOFA Ngstio the
node connect d!t actually alternately so for ring or daisy-chain
confi gur atFBHETY SFRTFAyy EheBt peRd iR ¥ GRAFsTRFT 12517 eTTRISE PReSEfse fox
odd anzh 15rrevievinetipbe) echiodesiiantbet Ripplied tanehen | tveningdabyors oédaar e
control - t.hougp not necessa iI\éF‘re(gq%i,r d when conpared to sense of

roed s

transmitted wave Pori. UBhaPuesk St TR C68S EUneari sed by:

Three-level signalling may be inherently less fast than
using NRZ (non~return-to-zero) binary code, but has advantages of _
symmetry and ease of decoding and error checking. Three-level

30 digital systems in use in telephony do-not have wave-shape and
encoding hereof, such as symmetry with time and amplitude. Also,
the third-state hereof is of low-impedance voltage nature mid-way

between the '0' and the '1' levels not a high impedance "off"

state as Tri-State™ logic gates used for bus isolation. Most of



- 1" waves and 0" waves only interpretable directly by the 20 node from
the arriving master data. - Node reflector termnation is controlled by
second signalling data the node wants to send, i.e. with no reference to
prior or currently-arriving data frommaster - Master canZsdrAPRuidhat it
means with reference to what it 25 sent - Node reflects conpl ete waves,
both the high and the | ow phases in an der dependi ng on first signal I i ng
bit value - Node reflector termpation C es state before._each new. naster
bit signal °4PFFvESEEL. oo trecBe RS (S’Rsrﬁ? S SRy ARVER T3 SHOTHE Shast er
data at the,lsaﬂga Idgie Basi€eflecting a second Si gnal ling bit (i ndependent)
back - The sho% chcuAt ;Cerm riz%_tel_‘sogoc 1thlt§gvgfm taglga!ik%(l zglro Chns
or el se the node canfo 6Ct at Smast er IS congl tion,
SO i n practgape offaybgeursx 2ICesf$ee @f 2daka sRgR@D2aP 1sudian thahaei@@rb%tli%?dgl ves
good rEfleQB'QBnEQE&i%ﬂ Q%%l@u§r%ﬂﬂecqgsgﬁroﬁﬂﬁﬂﬁibntOlkﬁidﬁﬁhﬁchggréﬁging

resol ved. - The as detected back at Mast er end receiver
are not usé’a’BlférWJtYho}ElY renbirthcEo t BewtiascEhBedmsTBiS séRteEvaLt caPe Beeadi | v

sorted out gehemenugntihpRak! ¥rstosrd Ridenwdhyesnt akedh i1k ofddake GEOM One
sonmewhat mat hematical” viewpoint relative to nosfets: if a node has a "1' to

send to madPEFicpkarsitd@sts this by multiplying the inconing master bit
signal wave by +iguwhen elosmlsl nguteeeléﬁtmrﬁuyﬁﬂ eﬁéd:e&ﬁllé]@p&l’hdll &@all itey
reflectlonﬁ%‘eﬁthlsfc as nos=of f).. tra;l it .to slelr}ldto
mast er 't EFHRY eBTPW MRy g1 %rs%“or CI rcw%m SF88t i o does
this i.e. Raﬁbecswtehdnosamn)det&blsteu:rsnsstsmt heacloutsingie dett t hé blatary

ivf'ﬂ'efle thgr Qggssﬁﬁ%s%euﬂggv%rfé %&%e’h@aﬁk‘hé&'}"aw&@ﬁeé SILLERLLCARE was,

can ‘t he ‘original "binary val ue
sent by magtser sseht by t Herapgarent sbhinssy \gligésating cufd back,sldvea

bi t - by- bi t efa,a§ ,ﬁen@fnfoegt YEl %1 gBSlRr 20b¥ESng {dBstereBibnSeRbt, X 1t
[ Unknown] - bit Recel ved% - which can be m;&l{y resol ved usi ng an

Excl usi Ve -SGQ‘@@ oot e, ARNTeSHRENRr ethatst Bddt | §AED MEER e mb PR Nal ue

of what magtele&€i¥ns, A hé@asf&r MBLadts MRhikABlPNkYel eamid| &ipayapfpiisnki ng
two RF ports with either H gh or | ow | edance RF rgé% A apower nosfet or

npn- bi pol arEPERRY stamatnps C‘H“’(eorblBt ﬁJe? Wpe gpd 2% getEty as
el ect r omagretpatsSWEted, tie gilflfei:aytjlaaouhfllbmmemn @saohisve thith pihepose.

For syst ens .not edin . T AC eI ectrical supply (e. g. where supply is
al ready avai Irg ?Q?’g’ lg Jf:)é: gtl'rgl?ronol iI'thic integrated system can be provided

usi ng ROchannel For NMechaned| b30 sdgixls &S bwi tackepted e@nn@mre@q_fnhlslgl ate
one RF porfy3;f,6 oM {1€,.9t MY .o, 2Nd totw%ﬁgowﬂpgereh%hkgméstsr gl ect i\pR%_Or

"t hrough" connection as requiréd, see P-channel. nosfets 101, 102 in Figure
10. St andaf@*Re®Fs MgHechar ge i nj ection cancellation would linmit spurious

signal s CrQatedEdHﬁ'fEbé%NbHCBiiﬂblgnal waveform must be preceded by a gap
of at least that between bipolar excursions, see positive

25 and negative threshold detecting differential amplifiers
61A, B (which may conveniently be set at about one-quarter

of each nominal peak), inverter 62, and NOR-gate 63 to give

positive output whenever both of the outputs of
differential amplifiers 61A, B are low corresponding to the

30 received signal being within, i.e. not exceeding, the
thresholds concerned as will apply throughout the interval

Z and can be counted in data checker 64. This will detect

framing errors and general noise on the lines preventing a

stable zero reference.



2 2 A~ ~ 2002 22 Figure 11 shows use of bipolar transistors 111, 112 and
113 together with alternative to anal ogue switch elenment with a series
resistor for the short-circuit reflections allow ng detection of the

i ncom ng waveform signal w th sinultaneous short 5 circuit rqIfFe&pgozmgpf

i ncident waveforns. When RF switch 119 is Of, the emtter follower
transistor 111. is turned Of, the baseg’s reverse biased and the emtter
current sink transistor 112 is also turned Of by O/ on_its base. The
emtter circuit TPPuS3EBI FEREOroF orhe ridtsi Eter P17itdpr 8SeiPET 3V e8P gh
resistance in l@opagalshekt Wide SHELS Mkl waléfyriC apatict-a8s ebk OwEH o UL
Resi stor 115 proyides reverse, base bias bein pically at |east | QKohns
for specific exgéﬁfﬁﬁh? %ol"'\‘ﬁ nythi Q%Pﬁré‘\yéfl ld“fvgé% §H§ r%’leatceotfrfeﬁPBﬁ d
nonol i t hi c devi cesrter H1le asnf alkowse Weeh dyheehRF dswat checlsexXd4, AC

si gnal s.couplin ' paci : X L.ence dtt t tion
or refl gcti on siqﬁéé@r%gicgot%gtreghé‘ E‘Jgtﬁl gﬁégﬁl& er;f‘i%'?t Bé'?&éloﬁéltoﬁxéngflgt %aﬁplli lis
rever sed bi asedcoppundteio®f fitlyridiet hent tes&.switch can handle signals of 5
vol t peak-peak RetAr Gaddfor@Mdnbiia bsosRE:fQeneld Rirsed. <lent EBitNR RF
swtch On, the switch control |ine goes to 20 +Z.6v, which very quickly
turns On transi &8r 93¢ aRgI8ti%ht Pyak ater 10t R CUPFERY Ok tH&i roder, 113,
Wth correct timepgniiind SarRoSEithif homeRswie tihatl t hey edisever Mt iikst lae
change in voltage at . emtter of transistor 111 nor EEUH Qus outEu .into
sour ce npedanc& a8l uISERNEPESEMNLOL SF P OO Y ST ST YT 22V AP RL B 25
Vbe @O0.6v = 2v)5a} nBt Reh{¥h Séaal @e ke @dyhéertdy rert e, asbipadar at
transi stor gi ves,an efﬁfejg%ive out put resistance&?g) 25?}|C (in mﬁ% or, 5 ohms
at 5mA lc. This P8 hdeltit elSF | GRFel 3PPV o BN ce SPRBRdaARe P8 Pr¥duce
strong short - ci ceurespafdiegly opssbfivea\ses orgbhive rangmtssiton thenelas
source | mpedancenecillie it 6y S0t d Yhbeth il dr ol fvpily AuLSLEP Bidwol ar
bit val ue signal conponents, so as to [imt spurious signal injection.
Resi st df 117 i snga8etRrFidy copheblast Wit (vBdHs| whaeh 1ngedso iigrrantdtigue of

the master signah appeach8gkéas 84)y0duhat le@ALOLs eeint;ﬁ@irngcuggertthei Saeal | abl e
for the node to be able to receive the master data even 2 AP Z 2002 23
when the wave i SPEBXHe Shoth - EFTRAGt Ofef2det Bdninye RS/ ol 3y idid BWi tt er
being at zero. Beesemt tSikkhCoOn trRCBASHOGNI1eET £edn takyNbR rgdte BPN- bi pol ar
transi stor provision of Figqure 11 to operation_up to about 500 5 MHz.

H gher f requenc%rgézs o‘fheocﬂ‘elpgf’?tb}he’ijb’lgﬁ 8- 8%¢ glé"siatﬁ"é'euﬂ‘ﬁ‘@kgaﬁ}i drh
arseni @@ nonol i thitcaticigowarerval efired exf ditcuignhdchnahogyléw padiingat e
switches, see 1g gQle el sFLOM € ddn 3% P54, PNl X:{n%r EMgi‘ﬁ'é\érd'e%ieS’
say with integrated gallTTUm arsenide |l aser provision 5°on e sane
substrate as a 8i Agf eB5PG HAonol it hic device. Typical on/off switching tines

can be as 130w agabnlyfiRrodh ¥EEY dH B Rt AnbateSadf exeell ELOVBY SIS HaE
could be made of PIN di odes incorporated into hollow netal wavegui des of an

mi crowave circuFBF8Thed argdrienta t bitacPeried estlouPy nfhel gnasierhemit-
regardi2ng node prheyé ShpNSISdIt GritdUiddoye ShAr bebiem takef §BCEdRsAt of
transfornmer m d}lgoi nt is feasible usi n’rgeéprevi ous| ¥§i ndi cated circuitry

desi gn. However "°42® t fE°BnPEAPIt iTREETRY ot 2T r FEFRaSHSGP sUch SwitEl, a
si npl e sat ur at ednNPRe Iy ansits troii seWcbahd coell dibet esfid oyelthrang Wohd the

conveni ent | y pa%?‘.hg)p %tﬁurtrrear};[si%§.orr1myne%% dzgf.-rweag/ fgkl’xrcpu%\ﬁer during the
sampling period, i.e. without it being of very similar
30 frequency and double amplitude so as to mimic or cancel any
valid signal. .
4. When the long pulse from the first above test is next again
detected after finding the two polarities of pulse
components and inversion as mentioned above, a further test

35 is made of the integrated total of positive and negative



Three-1 evel detection for the node may be sinplified, as all data pul ses
sent to the node during communication are reflected (in one way or another)
back to the master where they are tested for noise pickup. If "round-trip"
pul se quality is 25 satisfactory it seens reasonable to assuz tl&ﬁ%

i ncl uded one-way pul se quality nust be acceptable. On this b izs he02

si npl est node needs no additional error detection and correction logic. A
saturated JFET or nosfet or bipolar transistor can be used to extract sone
0. ~erating curr&MEFESm £RE t PaliificssioRM R ne® 3FixRd sPRFPEPT® ent §°hi gh
AC i npedance tr amsdgr$%o0N d6 N@ith and; st o sem gbt iabse kevd newrgoewated
into above centre-tap.transfaorner , reflle(%tlon ggﬁtcg q1r Altern% dvely,
for high power FRREIELSA I%éflfﬁﬁfl’éftjﬁrl B4 HE Us extt aft P MY PP cant

DC current for pimerim@rltecam ebmtmnmeseorlo até uadtor scremattest i6ll. 38hpr esent
a high Clrrped requency A 24
possi bl e (50Hz, 2 (ﬁ%ﬁ 1%We |%’ i s%%wef)‘%(g% %&lﬁ%% B égaﬁﬁﬁtﬁﬁéq’%“
frequenci es fthus?wmtatredcwletdﬁersmel f@@élpwlhg capaC| tors of the

signal ling circeifs.. ©,QPef Ald Q! Qyﬁhé/t%% i3 thal wERStam QUYL on-

qui escent 5 (intervallgap state Z) and it i$ assuned that thi s has

persi sted for |®mercet hm%PalFléséPlF? neupEt | eEcuEdnd1 PuneHes thay SaHeén

reset. Then, as¢ffy Wl @echvedtheN@desgrddoh Retseh W& SHbnGa nghhoho
reflect the first incomng wave with short circuit termnation to produce

anti - phhise ref | 8849 oRUBP Yt he WPEFRRS pRPY 15 eELGRGIC™ r 8 t99E nBYTRESAEREN wi l |
assess the antibphase I’cQ:frrbeﬁéh‘@noﬁl gnrél bas abeve efdmciti walneofepaoated out
by the virtual ]\_/bl’ld 48, 1f satl ?tong}/ar}ﬁthe mast gr.can ¢ ntinue to send

and receive dat& W%h tf’héeﬁ%aaémé’f’ eé’bl PEt§. "T7° Fide7, node

sanpling at poi mwmenbeigual’ Btrangth2' 15 corresponds to short-circuit and
Oben. ol rcubhe  BUNRY1 90y HONTANIANADR B0 | AP NASEICE! | AGk! HbeckDUS
smal | and Targe reflection signals 1 respectively | gnhalling froma node
t o t helhmspesviowgorees bhtacqshase SHoIRNC be c BpYNtiegf flacBabn @wq@m ?2. bei ng
on when Seﬂ@ié’guli'lnééﬁ’e&mn%se@m afel Pt GMdnec &R . Sending 20 binary val ue
"1'" involves setting as for in-phase open-circyit reflection, specifically
have both of swiRtHESVe2teyss gfife pR exrqIndfdeht Wé\‘?évﬁﬁl?eg’ﬁloﬁﬂst G&°mast er
appears atwéde aﬁh@?l&a tde &%bﬂ%dd&gﬂﬁi@@ﬁlﬁlﬁég&hg W ;ie band transfcr)]r rrﬁr

now acting as ap in see W ndi pol arity dots presents a

i npedance 25 anH’Sst(?agl t?ﬁ[ gfr"i‘e%nf?h’éﬁ g Edipl B Ph?%’ﬁ!gh Lind"h {’% ot her
nodes 20 aSadvmmatgeous:urtrcentempadsmotnmnstame&tte@usIf;b change aadtwsewenshapes
fromthe vely, h_freque Far _eve it of
dat a. ~cei \7%%[% ?%}!fy eso\rfl':tg“afﬁe %r%&g "@EPQQ é/lo g;oe:x;ér %‘tﬂgt he
bit (and seangg cPf)cR-’)D,unen‘erin t S@@naﬂodétﬁ%ﬂ‘-@tﬂ-gnrdﬁ[ypﬂléd toIFhelsmaeﬂ-W and
the systemgangperaf e,id %a&uua dupliede NPLS,orR81 | B O AQRAT Ol SWhE Ches
72, 73 can be changed over aurln t he quiescent interval/gap tines of
mast er pul 52eeiveg °§%P@’€:¢F°&IS E@F'oa%l% sait@ ALRi AP eEtdpdr FEudcise sifnal

i nj ect pON. oratAnl A LN AL FRBBENAAY r-0Ral iddA%S cbiunidatd ofif withZ~0z
zs node that is_active, so nodes further down t he transm ssion |line from
the master™¥ft Ve Fi PPPES| f 2AnG2Ri BRaPEhiever &3t iSPEtynBePhg tPef P&RTi vel v
i sol at ed. é\mm&b RS tidester a:a»sprﬁéxﬁch bqJtareglegnahrrenﬁseC@eneed,usay;lsrlnncjted s
into recei i’é ? étresr cv)'];t erl no eara lnce>é't b(%c}edofcanogl o te? can be sent
back, typica y cFotked dut e PSEnul I Ng sh regl Ter o Ill'e node. In
principle, the $uber anwagsetr sdgnabs a;aaclqeexa@tdry wiihibigahenddint ofi ghal s as
it sengs - ?ﬂltﬂ%fahCBH ¥ighe I&) esfag,' 804 A L NSkl Qvedaat-eLkbe mRSter
for qualltg checki ng as above,
he time Z, see delayed pulse generators 71 and 72 in Figure 6,

which also shows a fixed delay on output of the NOR gate 63. The
comparators 61A,B enable monitoring by the data checker 64 that
all interval components (%) and gap Signals (Figure 2C) are

35 within a given range of zero volts, as set by their thresholds.



reflection signals further representing node data by nature of term nation
and reflection caused. Checking interpreted binary val ue of each received
bit signal as conpared with binary value of what was transmtted enabl es
the. master to deternmine the 15 binary value of the bit sigrpab Apﬁwmmpe node
- sanme bipolarity means the node did in-phase open circuit reflection so
was sending a logic 1, and reversed bipolarity nmeans short circuit
anti - phase reflection so the node sent A logic 0. Because it is

fundament al | y tHéveanedss t3%ixpfarct of e lisdgor ot mastssnt aRdarktlki ve

data, qualyyyreheghkisRg and hen Mt e5pdt i eeeitvedrsi 4iaks cik&hitCophi 1N
absence -of noise, including on round- tr|p sggnals t hus %lve good
o}

i ndi cat i orf<3E daPA Thitdgr P%?“%t"ﬁ‘l\%ﬁ o Reuseftliad BafK of® HEEhBAPETH ari ses
inrelatioetto mses@f rébré&filonst ia@8s ab.ﬁoa drgeerive sefkhalleddanenty tosi gnal s
to the Master ut nodes rther, do he transmssion line getting any
si gnal SJVBA?Gtcelp ior & inP§ I%éjngont V\obw:a\gnd% g R3%hsfer is conplete with any
node, speci al qapaﬂnEmw!aI\& canebe |cnseuiied5| ghowre iguFpovreféXhe master. A
shor t 9ap. pd3ERLEY, 90003 3 FANSELY &130u88 xRl frfnd communi cation
with the current ?‘Li a?’d%geéggdl node. etectin F‘TI s strobe conditi on, the
node ceases to'll’f@fsl gtrcuty dﬁféifer%lfgfl‘?a\l El%‘ir@pﬁy %’Q/d tigr RPAGA s tteE 73 of f and

RFE 72 on, WhieghaiBkes nkhg i Qﬁntéﬁn@axfrét%l}%f %fmert ast tRs ddw1lpdndyverting
transforrrer and solidly couple the input and outfput RF 35 ports in a

bi - di r ¥ct i GH&e naRfhdhat aﬁea’ﬁﬁallcféﬁﬁ'o*i‘f‘a&ollﬁt ‘RrtRet-enoushA preduess 26

Wi ndi Nngs O% N@tbrLE gl B4 S\ﬁhtﬁl(fi;u?:eZGAand coupling input RF energy
bet ween input winding termnal (1) an und(%égoj?/ vi a transforner

action to odttpaPitt WRAFRES TESH n%ﬁf 1’*((:4)‘3‘““p etrrsa H&9TREF nherent | y

bi - di r ect | orakoasas ctnirfmectsanstlspoﬂ:sofseanplowhe supahg MheisieOBRxbe =S egnent s

t oget her fgqr g t I S a node
with swtch %?E n‘f%&%ﬁe ne al gﬂ&% ?Fﬁ%%gg%hif S\ﬂ%é II[%L%%'S;%? ef ée/ecft ed

ener gyl rom r@@@elslqmtforhdégim spéedtl olWtith nvidmalilihg gereofhr butpr-back to
the master,; 1006 St ﬁgsggbl%ouhgclpeslﬁn§§ibgrﬂil‘§)de§¥\é§OJH ng el ement of |ow
resi stance, e.g. npn-transistor, then also act as a path for DC current
suppl y f Orr Qe T BBRRES S%P{“cfliﬂflrf@/S‘Bé%%l is not of the essence as it only needs

to be sw tchaenopif okl ro8se tRahs ARS8 BT EAGheed) Manld1S FRORs SRfkdr at ed
const ant - current 15 condition, it also_acts as a ath. for DC current, but

presents HiFy iy Fh{)eﬁ‘fcélf‘%)rvﬁf—ta@ﬁe?’gﬂ/ the {REeqakAS| €t b BRaSiPTRARISEY ect or
capaci 1anceicht habencc angl i taiodet ectddivhyedatdny ahl gus tikesnasd eorqui ckly
to pass thro%gh aII jLhe nodes before the node with which 20 conmmuni cati on

i s desired, > speC| T y involving sending single bit signals that will be
refl ect ed antrenphstye, cbashekileghéhdicarsbgnédiBlen Agnd oid gowed byod strobe gap
peri od tog}i ;gable the currently reflecting node until the desired node is
reached ce a node has been de-activated by strobe detect, it cannot
become 25 afh&csie dlarneeten dgarsedifor| bpusincdgel o reetaBRFLRE ditasee

Reset Bel QWrebt Dpfani B8Rt td N nadah S %&[}hf@@z@'c@lBé«\thQaC%eE@lM]eu{mSt er, as
comuni cation i s I ndependent two-way by not reflecti ng any data for a

period durtimg FaRt dbet Fakd iy 6ﬁ°°"i€fﬁss “8‘6‘&‘1‘ dREPESE 190 PRIPESFEE -1 equired

dat a has been H&hkeﬁefatg.o‘!‘leany, M@ Bete a0k th@is@maetamee nadgedoes not
require any, or at a ggrned hus al.l ow to nove on to

%
the next nodsi %@ecﬁg’i“ﬁre 2HticH P ongRTE YRA a?*h 36"?%5 Bap 1 ength
can be usewv85ofroryd imednbstesy the ganHscatteMlhatndcBhPruniGarentivgi ¢ of an

acti V& 251%n§‘5)5 %JQDQ}% the self-bias point, the Nch transistor conducts
more, while the Pch conducts less. - The ,output point Y3 can then
sink current. Conversely, on negative polarity signals relative
to the self-bias point, Pch transistor conducts more, and Nch
conducts less so can output source current. At the self-bias

35 point, M1l and M10 currents are the same, s0 no net current



z~ node is to be reset, thus re-activating the node for selection by the
master, i.e. for anti-phase reflection of next incomng master bit signal.
I f the master keeps the selected data route busy with data ij’(gnal s and
short strobe, gaps de-activation nodes 5 cannot even be sel ect édAPR. 2025t ay
de-selected until there is a preset gap. A node mght also generate a
signal like this during normal dupl ex d%ta transfer after being properly
addressed, say to indicate to the mast ef a critical condition md-way
t hrough a 2WaitaR}edatal?randPefeeds § 1pUfFeedpgre PYdta2ér +hitefte. Tn
customary tweeyetodat and ranskersagd th theciodes oera 1Sequent (-ai-gpav) ) ng
basis, through to the |ast node concerngg, rrasteﬁ uses a.éesggrie §%g {30
react i vat e 38l F$4fe THoBEE LY PHFERFTS "Pof B He R deF RE TR S EhuefEE 215 No
addi ti onal capaeridanegsaddress core hiattiospbay e. @17 hdemd facer asotlessgrstich. as
serial BUMHET 3,00 AAALESFES, w0h BOL LIRLE: RIALAGE! Bl Gl €4ULL Gd1bREa UN! dUe
sel ecti on and”commini cat T ol Wt h any node anywiere in the system Such
sequent i al tseskbst.i oNostémdimckanapreigrrehslethawn, prewiige neded usef ul net wor k
feature, sgy.fgfefl gh&aane &g&ﬁlﬁ#&k% a0k ViydeQeont ef £0Gi ng, where it
is desirable,to send the sdne data to rru?tlple.nodes si mul taneously. Tf the
state of tPEabstcapaghtipnds Pyovider thésaahokhy RagndhtvHedsas Wd plgeal
anti - phase ket et efprépthdte1l/hie Shat§reprdresnenggsht.0 bbpadpanpakue " 1",
then after 25 the strobe period, all nodes addressed with the sane binary '
1" sigidl &85 hstiirptpel el BtEn Fake SRl Baty. 1R68EE2TFSt i ntended to
rﬁcei ve thgobwafml B @Stvhlﬂ:aé acn\ébghplnbezaﬁédiﬁs{:&gdﬁmﬂh ﬁitbizﬂﬁé-ycf&'sihbt?ﬁi glnal :
The master cou sel ect, nodes r.i ght rqough 'to_the 30 customar i na
passi ve teFRPNHIRT, "oKen Hedtnat o CoRGhat SUA"E BIoSI5a8] FES6LYS all t ne
sel ect ed nmbdes.ofx@eabl onsiweal dwdes,i M7hiahfeqhapesxdowskards. ndire abtéhe nodes
addr essed fox, Roadeast Shauld. x4 8 LANY/IE gun dala)Pack! o bee mest er,
so can present one'térmmnation continuously. Each nho needs only an 2 2
~ APR 2002 28epadivabhelftdfatthiet whve ddg ond everthandit ¢igaké wirmdobbe

conpar i sonrei;@fr?rt%stc?gg%a@f-w;& poikeed g@@{-%&agnﬁaﬂ@%gl LyiRfs,t hgeel evel

i
systens hereof itsel lows a formof selection, as nodes 5 Wth slow AC

response WEPF BAYoFBEE CHIMYE SR fibCafb TR tatteiliatd® SWARS NTIHEdSdat a bel ow
the recei veitheeshel dr tndaeegdpl atiANdAt Midh RYicakldgGs¢amha s rpeevent s | ow
speed nodes from %ver seei n% ﬁi)?h speed data at the end of the transm ssion
line. ExantRAETUIF%EOt AT iSPERLY ThiagPans 9™ AREYrHWCRgE HevBElE 9% a good
DC cur rent ppathed ioglit té bradigheith tdi@ineéndrdonndbtsd pamicheny e at t he

mast er end_and passes through the trapsforner. w ndings.and. returns through
brai d of cSARET cHBTR BF oPREr CaRaUBT B TOr byl StRd At 1= S oHehr ost 1 p:
Thi s enabl éscxerssisy tofbD@her fhbly dateqoridy ca@apovmrcedy Ways offfehe is

j[ ransm ssi 9%1:3'/' fi]ﬁ )!Jééaqjsfe it|Me%n‘fQ£ azgr‘. qrﬂt?érﬁ:ﬁl @J%h_olixi rh's%ihE,Ve”t Ion
is also viable for interconnections nore conplex than daisy-chains or
rings, seedfed wrarplelty Soitcal Yoy FAres rérargP WHIERTEI gR”9el3 shows a part
i nvol vhRg BRpLAR3NmeREnJTBSLCEi £Mit TBOMNALeSn{rdtl Se¥Lral1029 branches,
and router grow sions at” junctions between branches. Fi gure 14 shows a node
nodi fi ed f 5P EcedEPne MBETEEnTRHSEIRFEM 4 Adh ERRFRS SEPFR o ithe

transm ssi mostdtnausenne Cian@ied, aHnagUkien Gfl1COHALE: sherdeésdumblheosyen for
true ring ne é"PirtkS' F{:}gur.e 14 sho three RF rgfleector sj\!\&ltcoh%sa %4tld 142,
25 143 andPPoir T olpl PRy 18kt CEACHS, 121G VRE t o 788qtentd BPCfwbhave
data i n andidfpeatwayjwtt whatt thiregupredivsitbnbaldngcc dnphingsitamadsgnal

sour ce ,and i ic_ 14 J Nni I.oNn W er unit
from or%g ng&ei&attlthg%#é%%ﬁ é ]9133 e f‘%gg%%}‘\l/gﬁck;wl %)%E%}él%oﬁﬁﬁ z?sﬁtlvﬁg%%\ode i's
confi gur eddeeRctcoRS samrd mifthetit (M t30d¢tathdl’ Bpbrntputshekle ¢isnglit) to the
mast er congsixn%%vlegtb&t.h TRESEHHARCEre SAIY 8 LREULHZREGe Gindri@1 br 0adband
transforner 147 presents an AC "open circuit™ condition to a master trying

to access HhCthGagEBRNHEFOTEr ¥ maHeMbt e taYRt tac-heget 8F ¥ tMié-ndffe is
refl ecti ngiepeirroht edidivy tBBOfAveditee Uh t1due rt-Rafasdreiali thdsH0a! rned .

35 is wide to give that inverter a higher~than-normal threshold.



2 2 aPR zooz 29 A master can easily detect an 'engaged' state of a node,
say by reflection of bit signal being of 'open circuit' in-phase nature; If
a node usually responds to the first bit signal fromthe master with a
short circuit anti-phase reflection. 5 Sinultaneity of attenrquApch(ﬁﬁ to
a node is unlikely as there is only a vgry short tine period for nod

swtching. |f it _happens, received ity errors .by.the mast er that | oses
out will s %Sngegatiﬁﬁt c%nlcior?é'eggatn%ed)éegoi gt nnaglésgéap%eyondaf‘ﬁe one | ast

active or ediriegsédck Aaqmmsténg cioultder @ap yeiaenote dmitviel ai $hilf@ becones
avai | abl e repeat ngj [ j | S obRedi thHRbIL & ection

si gnal cha%%gelssec%?()me%}]%h%?orM%ﬁd:tga%wgomgﬁl dbwhaplnen iz;ﬁ}{ar%fa%lhe ot her
mast er hadse®ncs hoeldladesetapieydrhg Hids €eptrdior thpereEswitopefddeh and

re-actiyati{ngudshernods drRr ngst &CLn@NEhild rAkek MI¥dnARY LeatdHQoQhgtrue ring

or Internet systens hereof is that two adjacent nodes on the same |ength of

transm ssi &3 isﬁ(é‘c’é%’l!ﬂq%g*‘“éa‘ﬁowcitﬁyc%?ﬁﬁflﬁficati on with different masters

(to left and rigiguras 1 hehdisa@hanslave poesesheibhmeanitt AdUhgi ft arifeepenge as

subst anti al I}\és all en%r%{ifrom e%fh master is 20 ref|lected back o gi ve
A%

refl ecti vePs6l ati 8 rige iITPEPnEPIBT K-S B P RagP el vt IraRy®

mast ers andf nostes.alRebbbetwith iimphat sdfe perdr dehtsi At aneidueheaClVRvahy on

nul tiple by anghes (ol Lhg Rt warks LIS Ly agpal ale,coqmu) caplen,ghannel s
on one length of cable, ‘'without having to i ncorporate Specla

provi si onscomgrdl ldat@ angt ehtth regpaner ayroyisyse th grlohwsar Routfdggrhade been
devel oped i Neyalodabl esfigalities HOrndt CRRRINANEORualiNg crking! akng

t opol ogi es as viel | as” I nternet topol ogies, particular as to all ow ng
expansi on #H% heneibEPCOFViRed SN LTV d Owi (HEBE 8x FeSMng-tufe -daveal pul ses
to many 30a&sfuytiieHShya ekl 86t hMRilsALRT TONNRELEEASod % rhQhatildh tRatpodes in
along Jine or loop), and as to providing 'bypass' relative to strings of
nodes tor Hhy*Feddne L8y dataudrAglariBemdtitcrng 't rotrgetrdated Semples. The
router of foigitse 78h i B9 MRk IptaBEatly sid€oaporant Hagndodd bloedks abready
descri bed §lg.t%% cri Etisonucitsogon e%er!atcgd 0, Ome% %lAliR 2goza 30.ndif er ences.
The "l ogic GCK 15 P S HAX FGRc P ofS rea%rl‘?y i npl erented by "hardware gfogi C
or in sof twearemissien cddmei hadnierndhenadsutfgpmbetidegs coarbwhatr [twketed node
I'n using t;t@irsaé%l%l g«;@;lnldl %ouplgt aha}'?icﬁio ;g@?rfiakgl dtg)l_:o;{oecgéuye lgége
amounts of 5 data. Its main purpose is to allow any master quickly to
addres%0 speeduec fodedin n adteangelwystem afl t BalsiolRére mostmisiosheimodes
from si gnadSardsi@0: 1418 MBSt Land AlseM RBE M Sor AldcaNUaLLON AL SPHRAOYSL Y
reflection effects. Three ports are shown, nmuch_as a T-connection, allow ng
one transi¥gn M9REtLe 5arepl it FRIPEFLID ohr v | Her codreel i nere
(dependi ngriojurigepception). Routing fromone port to one other - effectively
connecting them.for signal s is si est .- say.leaving other port always
appeari ng open%ligrugﬁ::{%a wFsa'éf%et(?trfqueJr‘i/e ézrf"ﬁ?’éless\ﬁé’ﬁ’ [saai‘?ch al | owi ng easy
i mpl en¥nt atramsduklenevier whirciht i -way routers are 15 feasible. This router

w il also prg& . ..eng ' _State ditione LN e.open-cLrcuit
reflection to%g%s ?rlralls%lgig g‘?%aaﬁgg géré%%%gbé%g€@ﬁég?g%§} bfgsggc\)/ﬁhcthed out

. Control ¢um e ¢y omizayednevsst hanpdiiode portts ICOM poveprapesRmesw t ches
bei ng 20 sy diGRct foRI1ARG nPRRSither L L7100 RRELPES &3 LRLPT & f. MASL&OT T ect
characteristic inpedancé for all lines as the only alternative to open
circuit, SHORIOEMPLFAN BoSAPYPIGINE aiFcarbe HhasEeroteYsdi-n§oreuided as
rout elrm d(bd’l(h{adéeédfwltab?@efcgﬁ/-lo{ﬁ.ﬂ.Snd&s.'([j eAs1 Sﬂﬂﬂjiﬂ@/ﬁ@ﬂ}:]ﬂ&itiiﬁﬁlﬁgd{&sg ng f
signals to,an ayai l abl e royter to, 25 distinguish it fromthe response o
a node, i.%?nea%§o¥%tw F%t%‘%} %Fﬁﬁﬁlsrténfrlsect?%%gtrfﬁémf%ﬁﬁoélr TWF1 switch by
the first waEnsdomest efanbbé sigmalleitolleweifvesi far brranyt afirt.heThdrsemeport s,

say binary.. 1' .yalue .for _the |ef nd . Gl wi se, and binary 'O
val ue for %Jhlcjacurl :ég%at% r?fnﬁsﬁ%raft g‘ra gté%aia-scﬁggliw sleo.cirgglé&%agl’sﬁn c%eerdr}lt%éhe
rout er canhvtrodecthangddanntédtract esetofcpndéet iton ths uetveotkedtasny he port
whi ch imst&gg;egqe;lpep Wit ching. All the nodes up to any active node on the
non-sel ected line of the router will get no signal which will be
interpreted as FhEUrpe8efho¥BnEFANBRCEREL B HARNELERARLAL QL ofWiaLEP:
After a pair cable, and Figure 9 shows a transmissign line

transformer.




35 reset condition/period is detected fromthe port that set the 2 2 APR
z002 31 path of the router, all the inputs are returned to characteristic
(absorb, i.e. non reflect} termnation resistance and the router is
avai l abl e for control by the first master signal to arrive on one of the
three ports. 5 Other hardware or software logic features inclZdZniP@ialem ng
the router to make its characteristic HEFedance term nation persist for a
particular port to furnish a convenient “term nati on when usi ng above
broadcast feature, and/or to detect when a master sends a routing direction
signal is followest bys atﬂ&ﬁil%ﬁb&x(ﬂﬂélhtfin%ﬁhdr nat 1o ngbdxy do) patih

uni que bit sjgnal can cause the router to hold restore

char act eri st t t7%i RATFOIT e FaARRES 1 BF ttﬁé‘nis’ﬂbiﬁlob’or]tm f/onsd:r{@rcél?'ﬁe
route sel ecéitartively spaeist sethy Tdupaoi baxicd \mdpméi)sagmlilndustmhde becsme t ched
t oget her by st er Si, nals an e|t r one of thase_por e ed'
si gnal be| nEg re ruarnr?ré1 %ﬁ’ﬁ/ Y6ul dt}gn g errf];Jotrmﬁr cag {L%‘j r%u e %drﬁag’@tgﬁg port
with the persi steafrtgecdhatrcacpetfcsdm cinredahpat iconveReset awhdeinolke/detbit ed
has the chagagler Lsfd&alby t %Hataac995ﬁ> camneh e%uaél dde,gogagedo} ogi ¢
and return the port to normal operation. 20 DC or | ow frequency AC power
can be appl F@?}’ecrélt‘%ethﬁets\mﬂklhltngr dedéys RYVRERnEBFHd JyBERlIwatesPR®ance

supply of peweitdiophte rdescand c%m@ﬁgesqmteﬂynt attached. , Such routers
can facilitate |arge interconnected arra‘%g of nodes and facilitate

redundah‘by in poSYIBERt pRRFREBEPWREnt o deTousk da52 \(hPER €YY tS6A pat hs
can ' snake' caﬁwrpdobnanm&ts\/\/cﬂhk nmh$tena1pakh iassijqun@yt gobewaropRingkbE, Or
engaged, an, al t& tive selection at h coul ri Efn Wi t hout . needl ng any
conpl ex or BXp& et r IR SPt8orASREF m‘h gﬁr e18RF sFRitee

advant ageousctrualtigr a.‘Bﬂerz&fﬂeaqt |son/fsm tthy ngr daifi-ghaénlsAntvpltaadensevel s
are centere n?:l.rl(?#tfg %t‘i‘” ‘Q{aﬁxé‘@ %Et&&%ﬁ %%”Bé%é?'f% WL Nl mos
swi t ches and routabl e roug nodern causi ng atch-up as
bul k CMES c‘a‘rmbtma@@@pti Ingadge medathye itaputcen Aet wmvegr:eﬁn@y et tgre
ground cancauohe_ u%ﬁﬁhéﬁ)Ad%rgbgé§§%f§§yr§£ dOQhEEaeéﬁﬁafEHStEhgénse

avoi di ng Iartge capacitors and 2 APR 20U2 32 facilitating full

i ntegration® 'ﬁ?a§s’i“é"fq%’cfﬂ’?8ﬁ %%"tsch can have gate nodul ation to control

"On' resistance.td sibggl:goetcr apst&h Q,raycggl Mllgg@rﬁy s ange of resistances
required for open circuit, char acteristic,, short circuit conditions, and
can be fed 5 with aﬂaaﬁﬁl"ﬂtﬂle Si YA f’Bl}’e‘f’}té’EPretA"i‘i%]tehé’rerﬁ’EJr%Hl’y theo use
wei ght ezb si ze refddéCIflr:Grﬂ tHeARSE ST maBteéh pparate in parall el when
activated. In F Ire h roister,swtch able of routing such
i mi t ed- magni tu e g’l éﬁgfé%togeaeja'fmbat&uﬂdl? ('i/o)n% E’%?%Ggl i € ga?g'e >channel *On'
capaci tance i s ailgpaedite damiangheinddel @asigral seéod, |low.| owsels .nSnal | Pch
turn-on switch repesppl sed %%189' 'c%é‘g ﬁ{‘%,—%%?.lb %Qta@rom'n&%'t%' ficant.
O her parasitic capacltances can usin | 1 con- On- I nsul at or

met hods possi bl YMast6gueablerdnoel rikhest Fbﬂﬁﬁarﬁukaﬁ@?eﬂéP nfhghat it

hi ghr espsst ance Ralpel channel / Pol y2 gate Pol ysilicon transistors on 15 the
Field Oxide (FOX) regions. Thernal annealing or nelt recrf\{‘st al i sation woul d

i mprove per¥or BT LsftohABIBLEYE #aVeT hiotBuFRD bl oS 2pGr bRy Lov

phases in an order depending on first signalling bit wvalue
- Node reflector termination changes state before each new
master bit signal arrives ’

30 - Node receives one bit signal first from the master data at
the same time as reflecting a second signalling bit
(independent) back

- The ‘short circuit’ termination condition cannot really be

zero Ohms or else the node cannot detect what master is

35 sending in this condition, so in practice maybe 5x less



A master controller can fully investigate and establish the topol ogy of any
network onto which it is attached. Thus, after 20 issuing a node reset
condition, the master polls all the nodes on the highest |evel |ine using
above bit signal strobe nethod, say as continuous stream of binary 1' bit
signals with follow ng strobe periods. Reflected signals frp F] ?de
shoul d be "anti-phase"” if polled properl¥ Engaged nodes ref ectlng i n25
phase' can be retried until free. A roidter switch will be operated by the
binary “1' bit $hghafbanidssirhiugdvesgrashreéhestiny andtHero4tast er,

whereupon it to@muhhlmd St Ql@ﬂap%nb@cﬁ@d@cﬁ:ean&ﬁd -délaaiee@n engaged si gnal
requiring retryln A free roister wl identified as t her

than a node, as "'F absdtss Pﬁea%ldﬁﬁSFEe%tfaﬁ5u?tfgfef EReHeh, © '?fggfeﬁfafy Stausing
a third 'gap' stakento dseabhetwbirgngl répineesws tvd‘haltnghé()natsi’tﬂardseettl on
specified by th bsor bed |t 5| nal Th e i

no-ref | 2 gap %l‘fl%s%r? 9331 ]‘lgfre?ﬁieauda s 'f%g‘é%]vﬁlso%ag?%vééor%%ogﬁfse t he
roi ster and knom@luhecttaknmylntozfi&rt ol d switched. 2 2 RE'R 2002 33
Utimately the msher, eachen. e dUflelcding:cMiding 181.pa00 Jdir ough the
network to a passive termnation o Raract eri stic i npedance recogni sabl e
by signal ateséebsngifinviat hode haseandlt efd eend glap M@ghart | on SigRalse8tiér now

knows many ﬁfahépleyﬁgoeh@aﬁfboa%a R stleli 51 PAHGhaY Rve /eq,,1+1 #herd OUt €
t hr ough the net wor k | ocations of roisters uP to the end of the
]

pat h. N8t warkipavidw .rgéerenr%folﬁeth%s(qpeéraﬁ%t refledd onadpres fhlﬁst

re-running &.3e sanmncxeqence P itondde hastpiwitst send I magRdtng: a ' 0 bit
signal to investjgate_ the branches off he_previ ous

t | ast .1 eg, of 10
Coute. The TRISTBIESY Sa BESUAT TRVROhad RG9S GABFO e BrEEJoBr IR and
chai n of th&isetver Reffhebtivt dindp=an) | Maetaal sareswonks majr of toogksts theoi st ers
and termn ¢ROPLE erne rr e nmasters,
net wor k i n\ibé?gpga\faflg% ngy ea;edlw%%egér}’acén rt 1&!]%9} t({}ﬂ WHE{: | east
assumi n§ t heloibbrcamnswes, i s. equr’rés@:eml MBksteroanche mﬁebyomumrelyéngt ocol
s0 that theyel 6EO0NIACHEAS fi@re,saftefbera@wexalsagtswr&el 0Lg5F@d on. This
could be a basis Tor a para grocesm ng system lication i s envisaged
to paral | ePiPRBE e&5liUeG Eba’% 0032@ aper (%nﬁbﬁjeﬁf‘ba’réhfit@ﬁlﬁr e8LERFHyLar ge

mul ti-bit BlastsySiQRsWbengasay 82t WertBrf padbLEl £hanrebscof this system
can be useq\ﬁgzaége on mcrostrip media}, and the nodes coul SrEaCt uaIIy be of

so-call ed Paralpéfh |‘?ﬁfhlben§’t’ﬂﬁlé/ £8FobEd HALPAIR FEChBRbFS . OB gnal
roi ster® camatbe at ssbfewheadﬂdsttrac’crbnéolat:sln@&n%ememg@n&hldatdaf Bthat

t opol ogi es m(Ee,cmg PCl bus, VME bus, NuBus) only allow one bus nowner" to
control the bus at arly one time. Total bus bandwidth is fixed and does not
grow as nore pefi lrenafermixdelsnodss theeontidetkasdpdeemsyobfr éihling Vo

i sol ati on &@g&%@g QEEﬁ' 0; A& anRk %@bllgwbewg@g% 9 age 4GeMNat3ECL I ONSoRfy bus

30 and ' engag signalling Tet's every sectio e split and
oper at ed pdafet o Qoi mpnabiphlarf ukrarkitssor at Wi tChy déov\hlcéﬁlqrnt Eveharife

| arge aRDURkR: Bbndl@ld W4 each BhbBghe1GAN LB dAcaled. acye%?mt ddhitihedus. A
single 'nmaster’ pro%damls still able to conmmunicate with the cards

i ndi vi dual YeRf*p&ahdae thifl ®UrBP#s 35 are inserted. 2 2 AP R 2002 34

St andard conput @brbsgst<ronogi Séec&l’r@ poabt eLfAx extiest imile sbpby a(e€aupl e of
f eet mleregth due ta transm SIOCP neft reflectlon effects ThIS |s
? e he a

reduced by "appfi cAtHON of Ssy&t® PEBH LRS- dlipl BRE LS YenE R8T 8 “axe
parti cul ar liptegedudd forstem can be provided using P-channel or N-channel

30 mosfets as switches to connect or isolate one RF port from the
other, and to induce "open circuit" reflections or “through”
connection as required, see P-channel mééfets 101, 102 in Figure
10. Standard means of charge injection cancellation would limit

spuriocus signals created during switching.



5 getting |large amounts of data froma distant source at high speed with
good rejection of spurious reflections fromcable. The systemis applicable
to conmbinations of a nufti-bit (e. g. 16 bit, 32 bit, etc) bus system
perhaps using mcrostrip line internally to a conmputer and_tw sted pair

ri bbon cables etc 10 for external connections. It is feasiBlé ARR @8iRi ne
32-bit, 16bit, 8-bit and 1-bit routes tggether. By starting with a 32-bit
w de system each bit could ultimtely e the source of a new, independent
si ngl e-bi t rout 8i@ie ddulsiors yast ofeliyRela% traBs18tdist 1Bssese tahh Hdur
8-bit bussgsgedMbd N eFMalai1cOPRIiOL d& AahliBogke COIM N COM@GHt ' wOin t Re
chassis of a PC and becone an office network without intervening buffers
etc. At 306fBPES FFISHPE SRt eriNCouPBOREHFEFEIE t R DWRGHPAPS of 24L¥ EPga
bytes per geceftidaver ahé eatnahl evdieTbancei piaihwhom §adileaheeag eyt

interfecence (RRI /| EM). ' .Envi.saged i nt eqr at circuit.e i,ment of
all or E)ar F%r\g/‘é:'ﬁ oﬁféfligf’%%‘m t‘%y) lﬁg?%%r%giwr?&eg 1(Targsu'se 0 nGgﬁsSY%%q?gl dgy(ultra
hi gh speedpffECthereaxdessrt Echinoleagyrénveirsyoni §hl-specdirnBdCVES (theyglpaspeed) ,
CMOS (nodert: gt d)... og':[rqyps iS4 t] Lk rnate.tinme
domai n 25 ?gf %?:%%%e%oﬁeg se |gu£&ee@%§)E yscrdggggﬂ éc#ni %%g;%g%@{}ggngngs

det ection &fsgi gnaheq ePFEcbvo®y om titshassi ofhe | grekttegcrcigsudsblpdus

Recei ver cipeibdtor bracfBnliehopel80freprafes SURRLERIRE G Sihfeniigh
resolution timer running fromthe 3x clock generator plus adjustablility of
recei valt hPeshbled Bthi fgse 9Pl AtrpYDAEPBBLtESRer 6P| g8°uRthd cBES¥S3PM t he
basis of ailibnBr&RitRisN re@bleStIIRL it a8Y BLERY W@ 28X ACht I QA t1dKdnEisgnal
times and ar‘rPI I tudes, can be nonjtored froma npaster and_back again. Wth
progr anmabF8% r SPEFYEL T hPEIWISds TR Vgt Brat an sV ohe Pt t HEVt MPESs Mot dd ednd

det ect | owvthewath redheritthdrs devapesalbest2.3y connesi mwsdamiige etise REI S
facilitates, exgct,] ogalian of ;a.falder:2,2,APR. 2002 35 Reacking gince any
devi ation from nom nal™’i npe(?aﬁce hi ghér  or TOwWer q npedance) used Sy a
short dfrcuery okitddeopsheniatciont or esed tesrtiinnasindd ewsiohor Al 5o, iswdgha
coaxi al cabhg ifittdishedl etasifatehadibadl v, dJe S¥RCLIENEES #nMRASULRRI €
change of 5 characteristic Inpedance and therefore gives reflections. A
mast er her €8RdY§asNealihe | Fititgdlesar grdghamedarabimpated Witlh Reak®&3K|y
detect andpgi&fe TRiCcRi €S8N Ohe P FASWLAPUS Jshg. Next time a full network
explore is perfornmed. Wth time domain reflectonetry included, a new

det ect ed node caf Fa&R the RELFEWIEERt Pon s BIECRr FeRE Yengtlt @efs) e
det er meoed+Dyé+ heviiidie vafryf lgu@bkl wf v torsitgaakiséor outeramans igghadged at

any point to_expand the system Muilti-way._rqut with ipternal .. .
terrninati %ﬁge%’a?\thﬁ’e HEEY 't & lg’llkl B ¥ olrl\gzu&ﬁgasﬁ%tﬁh EFE CQeJ?(anélr{]gi & &Bcket "
t ype cabl eppssiblshitoherspriepmpat stleare he pérgdedtldSchimge get voltgrogakl from
far distang hj S, f d peratiQn ¢ n e
practi cal . I'Ill' e pr o%%err{:]g%ss%ggs roln%alt h.&e{%acét?bq‘ltrﬁéklgsp%%dggs ?g%f e%oiu%ng from
mast er out pEReEingRal §sbyhe middmateremiddes dndtaublic ahds of vebnniéetyr -

m smat ghiesysaneJovey a=r eLPrn shorgk bR Whhed, the rafdeetedustanal bing
energy 20 fromthe node can be swanped by the spurious reflections. One
remedy wouPHPHERR GrRBLHR RévEntal cEEechEYS OutREt | wRvdstaBtR Ll A7/ 1
operating figquenNey 6SphmsStdasmacapaci tiancd s’ abibgedtieQRs Lownpéhariveoybd be
to have the nodes, able to generate their own \/\@_{\;e-,sha ed tP#eg.l evel p

out puts and°THel Ud®LPERaFC cPBARISs SJERBY af BP* DIP W SPH bl & ¥5E43BRCH t o
suit cabl i ngveorerevarey tradsmbos iohodkn@uasesouncet Heprast@r. Welle rotitphesent
dur | 938 2adh N ghefalg, TLOMAde OGP sulloHONRLlS,] S, 5200350 UUERL D) ©
fromthe aspect of cost, conplexity, power consunption and the inevitable
protocol overtrRIedtpr obablky rteqliimihgsperitussofignade in3gcHedp |Resighor
proposed fof;til SdAeQbESM c4aeRLBY §N6AAdes &S SiRLE cAS: PASSIdYE: ofhe
basis is that whatever actual transm ssion |ine connection is concerned its

spurious sFyndMAstRy Bfgerk SPRPRriHhéfeRt PYIBRTACB UG tARTLSF | FUCEHSt &Rt |y

repeating aedild1kokoeagt hoeStgnal abeeeed rddrehvei fik nasteef dE ie@Bn This
35 spurious content is actually the extent to which there is



2 2 ~~P zooz 36 difference fromexact matching in the identifying

conpari son hereof. Perhaps ideally, that would be stored as output fromthe
rel evant differential anplifier for prescribed known test bit signal

transm ssions and reflecting and read back synchronously 5 as a correction
for each received signal. However, that is too conplex to ZdnaPRe2002rying
to do when the whole rational e of thls nventlon i's redUC|ng conplexity in

favour of s licit t hough char cou d- e a Eoul d
wel | be pr gbg'}?ctéle %%%et e’asd% % 32 F%r‘g‘b’& tﬁefg?gf‘r‘?({] ac%mﬁg]t%gﬁ woul d
be 10 equakhy aiiffteeti veingp ahtolzelrdiu t signal versions corrpl ete with spurious

effects, and co arethe W th . th C f e a _ essful
practi cal appr O)gleiﬁl on> of TR K. nog @r? g'gfrﬁ[%veg%sﬁrll%ggl ééntlﬁiposo#%goam al
cabl e as atkamsissformpmovysisviae Figuracflaltor ebbraiticg sapgrtevl §b0$3ée5PDgure
17. 15 Ihepﬁfgax' 3 H@P' ?reﬁgxthe%s oFUSBelBatoNySXast 16y tinl erofsitdie bit
signals w fraverse it Twc from i nput toafullyreflectlve

term nati odshpd patkium arsepdder aespdsEhion Bicrorvave dhtewertadst@RCUESr a

noni nal 2Ogemlotgrya@§mf§§i:%treats@1li|§lﬁé1=g 3l GOASpEr 19 L8] BAlrea 100axi al
cable length relatéd to 12.5 20 ps.woul d hold sixteen bit signal_ |,

wave- | engt RE. 9BEiopRblY c%%(‘feél %%{b| giedfasad 3RY ovBthf 18peFRtSsH wéglﬁrwm
requi red caaxémiaeCaliser! grgihsildh me.breﬁl thiee shfpububotietes azerp s/.imlgth f or

ok &0 28oYa TS e: PR e BRaFRD WOATE: OB BUGESLR R Tt e SRLAP

waveform t hatowi Ids.travel down and return as | eadi ng negative edge of a

pul se of opposi r p t form
of period 80nS %‘fl?gﬁgve a Flgg%nggécfte a tﬁg&ggﬁrfg %%pﬁ%‘}lodu;%u;ﬁ@égde at
exactly thefs&AE dipdes gpcofHdoragedi hptﬂ? Bﬁbllq"fefm@é@tleddé\i’@lgvage% ®f| kncancel
as the serpesrgfdoe of LS SIRRCEri MRt €O TRE £hies Lhieinyave i npedance of
the refl ected wave (assune output 1 npedance of .transistor concerned is

zero). Thi s canBeFthay ohegrydingernddet PERVitHenantande PORARILFE, ex@PE&ron of

the squar ecwayme.t apseifdditiBar aﬁchrthéQQfBHﬁ‘eﬁ'\eﬂﬂci-l;%Qn35 iBXCiEHipe adn§o on -
and applies to. a%t waveformrepetitive AP R 2002 37 within a tine

peri od i nt BBV AVsiBrdcakth cruéﬁﬁ}’nﬂﬁ?l?’h‘to EREYeSundt ri5 138 TEn t he
coaxi al calblgesreams yndtercﬁﬁ_ft,lcSEEfdﬁlsmdh Fawgutic, 17 fsﬁ)mp]l\dﬂlﬁdﬂtlixhﬁl‘ee well  be
i nversion of rsejlect ed. val &ﬁdblt'{e séamio n| thdeuq n, ml;ggj{( L Quar ds_t he
i nput/ out puf Hode °rs xi‘fwﬁere Wi 5O be°Te] ec'fl on "ot 1foNn- pert et BRR of
t he reéeéi veCasmpirehnitens rihe bepdeainenig fbr gopwency .can be of a vol t age
controlled natupp aldcsel Rucaclital FESAONS e LS cfpﬁax h3kg, Ihe RVE
vol tage (rectified power nonit r]) of the recelve si r?

digitised #ati &t k?fb\/ﬁ‘?st osene rast e c@ﬁf’?olqlerlnngeﬁmPétléﬁF#g’l dara from

a node as xeflddied, (LheoABSHES W ldnotBEK) iBadialdo dupl pYsfDdenaRd tpepd
pul ses to cl ock the renote node that are of constant binary wave val ues -

either a cBhStAATted femredse1Pighury B VWERRIrEF R, H‘“h]e?e PALLEE dFe
repeti s vesabisdchionyt he s«umad rbéb@natum tof abben@qmetallneaba@j ey 161

d reflect f t put t th
161, resul PG A oY TREnDpUrSEP RSt ul 07t FRYEr BaTCH Ve TERASPR. pat h
concer ned hadearees| at i aitdonal tearonha¢tddid ophase doetrattiwrsiogscof the
I ndivi dual sourgesg, g{;fétpe%' 2&%%4&%“ ﬁ]{}gal*;\% tt{ﬁ%%lg%@' P&, Bbe

master can periodically route regular wavetor mditec Into thé coax
menory for uaed vive eRGrpet i sheandefateage noyrerHn flyemaﬁ]mgredsmsmgara 1pne

drivingoa ¥A4i Qﬁplpsﬁfeée%ttora Lmtglhl prcefmeehsﬂc@owngmaé%edlﬁetheaﬁeam al

menory entry |s m ni mum 25 systemself tunes to suit the
coaxi al n’eﬁb??ﬁ s might also be J.ncorporated intoc above centre-tap

transformer RF reflection switching. Alternatlvely, for high
power levels an RF inductor could be used to extract significant
DC current for powering local electronics or actuators and still

35 present a high AC impedance. Low frequency AC power 1is also



When the coaxial nenory is prinmed and the node begins to output data with
short-circuit or open-circuit reflections sane at the nmastex receiver wll
al so go to .the coaxial nmenory drive anplifier. The coaxial nenory nmay
produce cancelling or additive 30 effects as what is stream ng back out of
the coaxial nemory entry point is cancelling only the repeti piyep upgant ed
signal. A very clean reproduction of thSJ desired signal can result " wWith the
repetitive noise. The first pulses wl| be checked by the three-level 35
det ection ®Preite drdHpul S¥iZquari £t dgi ¥edd peevnbPRalroregr sigpablingp R
2002 38 | atreeqPshSiRs €ROPA £A bkl hoprioeesshng Muphony ddieGeaxkabs eIy,
earlier (fi r,st% ul ses entered into the coax will reappear after inverting
refl ecti onSiEBpt CaFCNErforjr round-trip storage tinme of 16 data bit
signal cycl es nooeéf eperasiGeednablvaypuihdtiqiut mdstrradeounputd theedadrt bit
si gnal , .which s_added tn the reflec 2\ v.er si_an e first
bit si gr51al & Fcﬁ&ang%agp%g%?% Zgutangf 1? hégc%%%n{ﬁgng%fg%mtesh}a% i QL\SI\}F]%ﬁ clt he
17t h bit sifgmallongeromhay ian.reHed Wdwe disxdedns sof aRilgurcsles6 havew pessul t s
ncluding cageel | apldn. AlkekNpeguAoSei Bhe hhadl shales ake 10.fahecked by
the | evel detection |ogic. so, as the first pulse was received nornally
(addi ti on- Pnge)to dicgflest | dhec EPtdelREHIRE wWHaYe t WATR 7t it SEBFHIL state
nust have aetHahdtsidhean tO-RIRAUGRLihEneNd FesilldioBY ol Wals flisht aliri ng a
digital record of the previous 16 states, the,true state data can be 15
est abl i¥hediPBP! eatiP i tthsi gRAPtEE ivhighri Vésl 391858 | R8I sarFRwRIAASNg
ng}‘ ]E wgr eI i &e]?uedt&pdnngsmglepgsshroeam @‘f_fbbtwﬂlﬁugseﬁ?aﬂeae SMStBY. the

-dupl ex .fetching qperation_alternating w roadcast transm ssion
2l ows Tor FGRD. CORFEReREr ng ThnEFEL TS PPkt 50 7T dE6PdSPRE PR B
gat her ed t Bendsami rieoelroen\datiafl fvétlernthel oodé i ongudh duiplaxetwrpalkiliviyabl e
alternative tg c i.al £ab i n i ry._ appl.i ' IS wB, CLQSt ri P
transm ssion Ti ngf%/‘mh%h 'g'aplécg?% i \sléertgs]t%'u ﬁa c‘ﬂ‘g‘g? ggﬁer&og?a%reqli&a%t%o 32I ow
down t H& efchotespandseltocishprtasindidodind Ispenspindudlt] Fegmahatidm POBS
backpl ane appk LGafdeONSinaAS 1esddPed2DQUE; o t Rl SHQRI nafef | gt ametry
i ncl uded, distances (in terns of electrical l'ength) to all nodes wll be
known. |t FEIpeEion eioapier dbt eFPRRATdVERE SHINA1FE8Ir E¥pBNSe NoHeat? nodes

at all frequencifsrafdvtpaed hek i Widkd Reo20-alreutiti saf1d@nghhsinéar mati on
(phase) to predict digitally what the spurious reflection Battern woul d be

for any seP®oP9cth plendaeadhhrdeeay bytife 'fasterin Usigigealer ySHiGMIspeed
anal ogue- t edhgty ataxienvert oinvolvegceeviitg tde f@f | Acidhasesiogpaalsiraiieh

predicted r cld on pattern n be subtracted.(in_ s r.e ro 5 the
actual ret tlj"g%i%f glr?éll'sg?%cf%é:\?g?%nﬁl?vet E’é’%e %esg'tliQSne? g{sztﬁ\gﬁgezf% 59 fialg R
2002 39 frdénrid¢entcomum-~pwlate nframodehe Ampsdletrerapperve woultdhebenade, usdea hi gh

speed DAC Qui-pit #QsubhLacte 'ehgaiggg,{,aqggferéﬁymmr?mwg@{iﬂrg QP the

received signal to | eave the desire
inductor (see winding polarity dots), presents a high impedance

25 and so little if any energy is coupled through and on to other
nodes - as inductor current cannot instantaneously change and
wave-shapes from the master have very high frequency components
only. )

For every bit of data _received by the.,node wvia the three-level

30 detector to extract the bit (and set a clock), one bit of node
data is returned to the master and the system can operate in a
full-duplex mode. Reflection control switches 72, 73 can be
changed over only during the gquiescent intexval/gap times of
master pulses, so switch at zero voltage and minimise spurious

35 signal injection. At no time can any meaningful signal pass the



CLAIMS 2 2 APR 2002 1. Method of signalling between first and second

equi pnents, the nethod conprising the steps of: (a) transmtting a signal
fromsaid first equipnent to said second equi pment; (b) reflecting said
signal back to said first equipnment in a manner correspondi ng 2 apa pli)ﬂrzst
bit sequence; (c) receiving the signal thus reflected at said fir 's”

equi pnent: and (d) conparing said si gna%_j§ thus reflected with said
transmtted signal to thereby extract said first bit sequence. 2. Method of
si gnal | i ng"88e oftfitnd St CEL %M P, PPRES nB{HG T cORPR | SR M Fepy: ofine
transmtti Rgod $h@nNaks€OF I g8PORELNJ11 O 1B SBEOAfy bligseriencerfeom walyd
first equipnent tq_said second_equi pnment, and extracting said second bit
sequence fBSH’%aFie(fl§th‘é€flyarlsgé?thdsecond equi pment 3. Met hod according to
any previous xd aiafhanastcanirbasmit Hedebst epigpfalCheckengiveld, sabg $hifsted

equi prept sajd signal. thus reflect 4. t hod accar di t ny. py.ecedi ng
claim helPrlé? hod EonpPi SFASS tie @ tgaeopofwgf I g}&? i ng. sgfﬂgs?tgn%iyeba{:%%t 0
sai d firstcegubpnernti aghaseypi tdllsai closikgdalout5 of\VEthrodsercdigdi sig fto any

precedi ng ¢Laim.the pethed.conprising the step of reflecting said signal
back to salgda%i rst qu:r?pmente out of phase with said signal. 6. Mthod

accor di ng t o HEnhprpredetinghel BRatEN @ HALT &i97FediPE PATISCXIRE LY clighFame
equi pment spareshpnked Ly 8t EaNSIM SShibnlaitRea DAY NGy ar&efdc@GbhvVand as
term nation at said second equi pnent, the net hod conprising the step of
varyi ng?t nESFEFIES i ¥k SR8patasFest of MR HYnath S BFraAReye:  the
correspondirBglddrival Gibhasté PuttrRequengesentbthg nddd afdtaz@yz nktulbt bad
according 19csl T8 ol Camrplng Lhe ot ool YRy IgLAC ol eLiye
condi ti onsvaiua slmrEwh cecetspbnditngiyoatans &ongsiredi wiskqubmoe, value
of what was transmitted enables the master to determine the
15 binary value of the bit signal from the node - same bipclarity
means the node did in-phase open circuit reflection so was
sending a logic 1, and reversed bipolarity means short circuit
anti-phase reflecticn so the node gent a logic O.
Because it is fundamentally the same bit signal format used to
20 transmit and receive data, quality checking at the master on
received signals will confirm absence of noise, including on
round-trip signals, thus give good indication of data integrity
both ways.
A useful selection mechanism arises in relation to use of
25 reflections by a node to send all data bit signals to the Master
without nodes further down the transmission line getting any
signals. After arbitrarily long two-way éata transfer is complete
with any node, special gap intervals can be inserted in the
output of the master. A short gap, typically 500 ns, can serve
30 as a strobe to end communication with the currently addressed
node. On detecting this strobe condition, the node ceases to
reflect any more signals simply by turning switch 73 off and RF
72 on, which makes the wide-band transformer act as true 1:1
inverting transformer and solidly couple the input and output RF

35 ports in a bi-directional manner - due to common point of the



8. Method according to any previous claimand wherein said first and second
equi pnents are linked by a transmssion line, the step of transmtting a
signal corresponding to a second bit sequence fromsaid first equipnent to
sai d second equi pnment conprising the application of successii(ﬁ>e
opposi tel ydirected vol tage excursions to said transm ssion | APB 2%gthod
according to claim8 and conprising thezgtep of varying the phase of
successi ve gppositely-directed voltage excur3|ons i n_de

dence on_sajd
second bit “CEGEBAT eI TR fhoBr H AP NG i 1 4r n?%do‘?cp‘?rl’\ﬁ’iﬁerIBPﬂt apiﬁl of
t he excur siesm&ggrleeﬁvieewbapaﬂtw:aidlyigtt\@:nﬁaam ext esid. adlgrdveidiad agcetai ng
to clalmB 90r eln ald Sit di.rect dvoI agg, excurgi ons
are of oppod éf%’l‘éarn f"§ v R/Et%%gggcc d‘lxﬁrééjtg cF &M L1L \?\%erel néhsal d
opposi t el y whame€cbetew ol4 agsheveryilyi dhsdaretspmmbt phdakonbettts nohi nefty zero
volts. 13 Ml ho acqardhig, {, any,of Sehabis, Scbhedier | ey Malodneagpr | Sing

the step of app ying a further voltage conponent in association wth said
opposi t el yMiistert eeansuatiedgeudge uvavemshus4paset ot dsr ditil ceibely of

claims 8 tQpl2, thk MELNOd LRI SEHO dhignst %@mpiaﬁgpl V¥l eatidr thergy
vol tage conponent in association with a plurality o

opposi t el y-idioFe@Pess vBFtagdiex darit e O%i noge 7wilgy Pa(?r?z thgou AyH

accordi ng t» e€haimadsPQr 14, wherein said further voltage conponent has a

magni t ude medi al of  sai d vol tage. excursions cor f claim
“A%‘ i at T

6. a
15, whellein &9 Pt Her’a0f% b@or‘?‘po“r?&ﬁtraﬁz%dl S%ﬁl‘f%t g'ﬁrﬁ%’i an zero
volts. 17. ﬂ\&hhedn@scogw n@phetmnsi@tozj atien Hsboatb, awher path seox m ep of

checking in d i m of i t XeyrsiQns;
Met hod accoﬁ}(#ngiosné °¢l ZCP%rs nfggfo 15},?‘3%#%'{!@ gg%%‘l?dggt Z’pgof c?{gﬁ(l ng
i ncl udes clesskinAg talse Jltnteml/ial nged=oreo ope switched on or off once per

addressing cycle. In its non-saturated constant-current

15 condition, it also acts as a path for DC current, but presents
high impedance for RF enerqy if the transistor has low collector
capacitance.

Strobe condition detection by nodes allows the master quickly
to pass through all the nodes before the node with which

20 communication is desired, specifically involving sending single
bit signals that will be reflected anti-phase, each single bit
signal being followed by a strobe gap period to disable the
currently reflecting node until the desired node is reached. Once
a node has been de-activated by strobe detect, it cannot become

25 an active reflector again until positively re-activated, see
Reset below.

A node might instigate a similar signal back to the master, as
communication ;s independent two-way, say by not reflecting any
data for a period during master transmission. This could indicate

30 that all required data has been taken / given by the node, or
that an active node does not require any or more of data
concerned thus allow the master to move on to the next node in
the chain.

A gap much longer than the strobe gap length can be used

35 for the master to indicate that communication logic of an active



after a first or second voltage excursion. 19. Method according to any of
clains 13 to 18, wherein said step of checking includes the step of
checki ng the nom nal m d-point zero-crossing of said voltage excursions.
20. -Met hod according to any of clainms 13 to 19, wherein sai d 9t ApRo2002
checking includes the step of checking the total extents of said voltage
excursions. 21. Method according to any,previous claimand conprising the
step of tine domain reflectonetry to detect, transm ssion line faults
bERYBEF P

I . 22.
Met hod of BYffary’ &PghRaITTivg: CFSYAHTY $BE oM e daF pieht 4o nkEd by a
transm ssi eRe | mAetet he inet hadrcoafyi-phaget hefstepiof applngixBg irroednd
transm ssion line.a voltage sj | conprising t successi ve
opposi tel yr-n |treerct(:%é% \?69?%%@ e 12{}?;8% arsyggﬁdk% Sa\é%&isggg é?a/urc%‘%ear r\?@F?age
conmponent : basyd withegnaa i sipredisd and| sbge: sitgnae , gagrerdebpct bvaktaracodas
cor respondiaghdyl ALY ¥g! ug1oAda, Vet 00050l DO SLanallding gtuess §irs!
and second equl pment's Tinked by a transmssion [ine, the nethod - 2 2
APR 2002 cerptdtsigng-the step of applying to said transmssion line a

vol tage signal goqgd giifHt SACLLIRhUelYe WPRAGNEE! Vi regteduyOld 3@8ma1
excursions and a further voltage conmponent in association with a plurality
of sai d opPdistel J2%h r EERBISFol PALRF eRELPS| BRSPeRIY] PATETSZC) ng¥ai §°

vol t age Sidgllild?dlcat'ﬁah&;roebjhet lQna@ﬁaEa%t @xqrt&espgadhalgcimceﬁsswgz lah]pa‘rjcyh val ues.
24. Met hod.according to claim 22 or 23, erein the step of integrating
cai o vl ¢ abS Al PR SuhpPOSEe it iet BRChRorhG sai d si gna

t hrough an anplidi etastdwairyl swoetafashtanaughsfets withhotheaatmtedi Neh t® any
previous claimand,further c risi th t ep.,of passing, DC or AC power
bet ween sa%%q eln;%éfala 832%% nd- equi p%t%fnciug?’ 3:6’ W5t hféa&%ac%%@redicn‘ﬁnciegng 4i m 25
and conprisasipr hsest @p resepagsp ngo saeactBD@age ACL pohver nagek,,saixbivelinge

signal threygh g.l,r ansfQnaer sedlelgby to extract said voltage signal. 27.
Met hod according to any of clains 22 to 26 and conprising the step of

varyi ng the sp FdipApeal stileardreMAdrssgnarchaniappl i eddt oldantdfier
transm ssi @dudd,NBuck8as Mrhad AGEdi BY ddurdsabl) 2% ForZdard¥RicBosai d

vol tage excursions are to substantially the sane extent. 29. Method

accor di ng ¥0° &fFUOF eI EamEn39uE 5 CtRRR I CORPPAATEReY ERE Y BRSC are of
opposi t e pehgwhelry. i30thdVlbeemaccording to claim 29, wherein said voltage

excursions are Syqetr iucaéi bou enQng naIcI zero volts 3%.01 I\éet hod agcor di ng
Lo any of cl ai iii92 SEauSe-iinarerRsen FHEECraR &F FOFERES Vol PAG8
conponght aassefuingettvude feedat, ofay for digital TV distribution and/or
videoconferencing, where it is desirable, to send the same data to
multiple nodes simultaneously. If the state of the bit signal
first sent to a node was latched as well as anti-phase reflected,
and if this state corresponded to binary wvalue 'l', then after
25 the strobe period, all nodes addressed with the same binary '1'
signal could still be enabled to receive the data. Nodes not
intended to receive the broadcast data would be addressed with a
binary '0' bit signal.
The master could so select nodes right through to the
30 customary final passive terminator, then begin to send data on a
broadcast basis to all the selected modes. Operation would be in
half-duplex mode as none of the nodes addressed for Dbroadcast
should try to +transmit own data back. to the master, so can

present one termination continuously. Each node needs only an



sai d vol tage excursions. -43 2 2 AP R 2002 32. Method according to claim
31, wherein said associated further voltage conponent is a constant
substantially zero volts. 33. Method according to any preceding cl ai mand
furt-her conprising the step of emanating signals fromat |east one naster
unit to at least one of a plurality of signal reflective noded ARR/i200
respective slave units connected thereto. 34. Method according to claim 33
and wherein said nodes are serially cofhected with said master unit, the
net hod conPidisPReF t Hdast ept ofisenfif@dt ity &VERriFY oftCsi BHA s 3 r BAF S

mast er unidonp@rsedect for communi cation or not respective slave units
connected to successi ve nodes. .35. Method accordi ng to. clai mt33 gnd wher ei n
each node has d"fFFETtitHNectTdhiatRFY S%Q:Eiﬁ?&l%nﬁgE?l?b]nlttyo ot GPEHET node,
t he nmet hodieaeupsistaig heeest eprafl femanats ng form giaked@nion, &8 Aodéd St
connectd on .of a.,nodge, thereby to.jnstruct.th assi ng. of bs nt, si gnal
el ementss tw&%g’aiséo‘f’ug? her o é W‘%ﬂi saalfté)mgéég?]%}gosﬁ ec J|‘%‘_=1nn.t 6.a%%é§ﬂ%tcf
accor di ng tmnshatteB3 dat35 keidwherhei n washivaodéehiashald.i r st doderdt | on
and a secold GANNEH QN L8R dgl!IdReTa1080% oL DR JELAPIOUPT hshdlf LS, St ep
of emanating a signal "element to a first ‘connection of a node, thereby to

i nstruct t4¥erpaSeing habhssiprsydent b ghal eed erfefbs FernId sSEespekifieve sl ave
unit. 37. Met hoGkapeh¥ BBt @ne! &iMBudt andgMher eicNtBach-NAGR shasvéalld st
connection and a second connection to a further node, the nethod conprising
the st¥p & WENAC RYraeRt ghalh efidhgntthrgugheus dihec Aisiet KonThts PFdde,

t hereby tQ)eig:’:l&E;l’ et e ﬁ@@@émgeﬁxz 43%;@3@3% ;cihgaﬁ%h ekﬁgerf'::lr‘dénbﬂofﬂg;
respective slave unit to _cease,. - a 00z ,38. od accgrding to
any of cl dﬁ?ﬁllg%stBné7r3ﬁﬂr%e%}f%g§‘ailifar’r€st°efr 1101 nacl\éﬁ’éﬁesorar%ﬁbﬁrso
connect ed dondattéea®ir ontstalipairnodenitavshgi@mt ITedst endbrles sappkgtdfons,

t he netho onpri.si t ep~o nati ng. si gn f 0. master unit

t her eby tgm::ns riuoz‘!t n’fg‘:r%ﬁ[%f%%sﬁgrtpgﬁgguggeaggnt&sﬁ%ﬁ%algre Sﬁg"lﬁ soqﬁe#%eeen
first Hnd idsedfd or first and third of said connections. 39. “~cthod
accordi ng to cliabmagahd hubkNeys GRS ithgs t BEvaiBRnOfi sSURRL Yiikh1e

el ectrical power to said router node for transfer to said slave units. 40.
Met hod acd@FdLRAEEATPIARGLEHINT MerAsCIPLeF Jhan tdnd sisERDERT At R&PIROMRS si ng
the step aforCeragsid ng ssakdi 1@FtiGkebRed IO WBlitACFi Pudd M3t sAbwSEeL Nt
connection of _a, node or router node. 41. Method accordi n}g to claim40, the
met hod f urt 8V EShpRES nPaheP st SRSEET oM 1 gBRPHgRBRE ofFsal® FFYS@land
seconaocomreathens shar reanst pabvieidrec bt ofundtdnay e tiitehhBrawthesai d
connections is Erigcei Vi g sé}gbrevasl s fraomsai dogPts.t er

tire a node m ied %%&t'accessing and
communication from either side of its transmission 1line
connections, as would, of course, be desirable even for true ring
networks. Figure 14 shows three RF reflector switches 141, 142,
25 143 and four coupling points (A-D), along with consequential two-
wave data in and three-way out switching provision 145 according
to signal source and additional logic 146. When in communication
with a master unit from one side, the other side is effectively
'locked out' as the node is configured for constant reflection
30 (either open or short circuit) to the master concerned. In both
these cases, series inductance of the broadband transformer 147
presents an AC "open circuit" condition to a master trying to
access an 'engaged' node from the other port no matter if the
node is reflecting open-circuit or short-circuit to the master in

35 control.



42. Met hod according to any one of clainms 33 to 41, the nethod further
conprising the step of tinme domain reflectonmetry by said master unit(
thereby to detect the equi pnment of and di stance to nodes and/or router

nodes. 43.

Met hod according to any of clains 36 to 41, the nethod fur

conprising the step of tine domain reflectonetry by said t i1 (
thereby to detect wong routers and/ or Zgransm' ssion line Q.ZZIAGFJ’JQ Léﬁlﬁ?t
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selection.

An important feature of true ring or internet systems
hereof is that two adjacent nodes on the same length of
transmission line cabling can be in communication with different
masters (to left and right as the diagrams are presented) without
interference as substantially all energy from each master is
reflected back to give reflective isolation. A large inter-
network can be imagined with many masters and nodes. Reflective
isolation permits simultaneous activity on multiple branches of
the network; thus two separate communication channels on one
length of cable, without having to incorporate special
provisions. Total data rate can expand as a system grows.

Routers have been developed with wvaluable features for a
combination "ring" and "star" topologies as well as Internet
topologies, particularly as to allowing expansion in the number
of nodes connected without exposing the data pulses to many
spuriously reflective interconnections (as for all the nodes in
a long line or loop), and as to providing 'bypass' relative to
strings of nodes for any reason, say if using or benefiting from
dedicated cables. l

The router of Figure 15 is made up mainly of components and

blocks already described so description is concentrated on

ul |

of
A
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any one of the three ports. On powe'r—up, RF switches being

20 switch in proper passive terminating resistors of the correct
characteristic impedance for all lines as the only alternative to
open circuit, short-circuit to AC ground and anti phase not being
required as routers do not reflect energy. This masters sending
selection/addressing signals to an , available router to

25 distinguish it from the response of a node, i.e. absorption
rather than reflection. The router will switch by the first valid
master bit signal it receives from any of the three ports, say
binary ‘1’ value for the left hand port as clockwise, and binary
'0' value for the right hand port or anti-clockwise.

30 Once switched, the router cannot be changed until a zreset
condition is detected at the port which instigated the switching.
All the nodes up to any active node on the non-selected line of
the router will get no signal which will be interpreted as the
'reset' condition and prime them for later selections. After a

35 reset condition/period is detected from the port that set the
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cause the router to hold or restore the characteristic

PR, 2002

termination impedance for the input port, say ignore the route
selection just specified. The other two ports could still be
switched together by master signals on either one of those ports,

15  the 'engaged' signal being returned only should an attempt be
made to route onto the port with the persistent characteristic
termination. Reset condition detected has the characteristically
terminated port can clear all the engaged logic and return the
port to normal operation. )

20 DC or low frequency AC power can be applied to the network
at routers to maintain a good low resisFance supply of power to
the nodes and other equipment attached.

Such routers can facilitate large interconnected arrays of
nodes and facilitate redundancy in possible paths between nodes,

25 for which selection paths can 'snake' around the network. If one
path is found to be inoperable or engaged, an alternative
selection path could be tried without.needing any complex or
expensive electronics or software.

Figures 15A,B show advantageous router

30 reflection/switching. In Figure 15A, voltage levels are centered
around ground and low excursion to be compatible with Nch mos
switches and routable through modern CMOS Ics without causing
latch-up as bulk CMOS cannot accept large negative inputs.

Actual ground, not AC ground, can now be used to terminate

35 reflection transistors thus avoiding large capacitors and
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| & () - 1! 1PRA0SIE e( ho MRS DHVEY WMt TR hoSHEAY8tance. A single
transistor could implement range of resistances required for open
circuit, characteristic, short circuit conditions, and can be fed
5 with an analogue signal to reflect. BAnother option is to use
weighted size reflection transistors which operate in parallel
when activated. In Figure 15B, an Nch router switch is capable
of routing such limited-magnitude signal based at ground (0v).
Parasitic gate->channel ‘On’ capacitance is allowed to swing with
10 signal for low losses. Small Pch turn-on switch represents the
only load and can be >5Kohms = insignificant. Other parasitic
capacitances can be reduced using Silicon-On-Insulator methods -
possibly producable on conventional bulk«CMOS by forming high-
resistance Polyl channel/Poly2 gate Polysilicon transistors on
15 the Field Oxide (FOX) regions. Thermal annealing or melt-
recrystalisation would improve performance but probably OK for
this purpose as formed.

A master controller can fully investigate and establish the
topology of any network onto which it is attached. Thus, after

20 issuing a node reset condition, the master polls all the nodes on
the highest level line using above bit signal strobe method, say
as continuous stream of binary 'l' bit signals with following
strobe periods. Reflected signals from each node should be
"anti-phase” if polled properly. Engaged nodes reflecting 'in-

25 phase' can be retried until free.

A router switch will be operated by the binary ‘1’ bit
signal unless in use, say switched by another master, whereupon
it too will return an open-circuit anti-phase an engaged signal
requiring retrying. A free router will be identified as such,

30 rather than a node, as it absorbs the signals without reflection,
usefully causing a third 'gap' state to the bit signal before
switching to the direction specified by the absorbed bit signal.
The master will detect this no-reflect gap pulse in it's returned
data stream, so knows recognise the router and knows which way it

35 told switched.
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5 are on each part of this particular 'All 1's' route through the
network plus the locations of routers up to the end of the path.

Network investigation continues iteratively by the master first
re-running the same sequence up to the last router then sending a

'0' bit signal to investigate the branches off the last leg of

10 the previous route. The master iterates until it has fully
explored every branch and chain of the network to build up an
internal network map of nodes, routers and terminations.

For complex internet arrangements with multiple masters,
network investigation may lead one master to find another, at

15 least assuming the other master is quiescent. Masters can have
softwaré protocol so that they recognise each other, preferably
also share information. This could be a basis for a parallel
processing system.

Application is envisaged to parallel processing up to

20 supercomputer architectures using large multi-bit bus systems
where say 32 or more parallel channels of this system can be used
(e.g. on microstrip media), and the nodes could actually be of
so-called “wide” parallel input nature for peripherals or memory.
Signal routers can be also extended to ‘n’ bits.

25 Conventional data bus topologies (e.g. PCI bus, VME bus,
NuBus) only allow cne bus “owner” to control the bus at any one
time. Total bus bandwidth is fixed and does not grow as more
peripherals wide nodes are added. Systems of reflective isolation
proposed herein are applicable between adjacent sections of bus

30 and 'engaged' signalling lets every section of a bus be split and
operated point to point at the full data rate. Cards which
interchange large amounts of data with each other can be located
adjacent in the bus. A single 'master' program is still able to
communicate with the cards individually if periodic 'idle' slots

35 are inserted.
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5 getting large amounts of data from a distant source at high speed
with good rejection of spurious reflections from cable.
The system is applicable to combinations of a multi-bit
(e.g. 16 bit, 32 bit, etc) bus system berhaps using microstrip
line internally to a computer and twisted pair ribbon cables etc

10 for external connections. It is feasible to combine 32-bit, 16-
bit, 8-bit and 1-bit routes together. By starting with a 32-bit
wide system, each bit could ultimately be the source of a new,
independent single-bit route but could first reduce to two 1l6-bit
busses then four 8-bit busses. An internal computer data bus

15 could 'come out' of the chassis of a PC and become an office
network without intervening buffers etc. At 300Mbps, a 32-bit
system could achieve a throughput of 1.2 Giga bytes per second
over a reasonable distance with low radio frequency interference
(RFI / EMI). )

20 Envisaged integrated circuit embodiment of all or parts
various circuitry hereof include use of GaAs technology (ultra
high speed), ECL process technology (very high speed) BiCMCS
(high speed), CMOS (moderate speed).

Embodiments of this invention can incorporate time domain

25 reflectometry (se FPigure 16) by reasén of inherent use and
detection of signal reflections on transmission lines such as
cable. Recelver circuitry at a master hereof gan be supplemented
with a high resolution timer running from the 3x clock generator
plus adjustablility of receive threshold settings, typically DAC

30 controlled; and can form the bagis of a time domain
reflectometry system where exact round-trip signal times and
amplitudes can be monitored from a master and back again.

With programmable receive thresholds the master can lower
the thresholds and detect low-level reflections from cables,

35 connector damage etc. This facilitates exact location of a fault
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or stretched badly it experiences a measurable change of

5 characteristic impedance and therefore gives reflections.

A master hereof typically includes a programmed computer
which can easily detect and store the presence of a new node the
next time a full network explore is performed. With time domain
reflectometry included, a new detected node can have it’'s

10 position (in electrical length units) determined by the time of
flight of a bit signal. A router can ge added at any point to
expand the system. Multi-way routers with internal terminations
can be used to allow for such as a 8 port "extension socket" type
cable into which equipments can be plugged.

15 When getting data from far distant nodes at high speeds, a
full duplex operation may not be practical. The problem arises
from the fact that spurious reflections from master output
signals by in-between nodes and cable and/or connector mismatches
can give a return signal in which the reflected signalling energy

20 from the node can be swamped by the spurious reflections. One
remedy would be to reduce the data rate as reflections reduce
with operating frequency esp. stray capacitance reflections.
Another would be to have the nodes able to generate their own
wave-shaped three level outputs and include a local <clock

25 generator of variable frequency to suit cabling, on every node so
clock pulses by the master were not present during reading of
data from the node ~ though this is seen as undesirable from the
aspect of cost, complexity, power consuﬁption and the inevitable
protocol overhead probably requiring local software.

30 Help is now proposed for this problem, keeping the nodes as
simple as possible. The basis is that whatever actual
transmission line connection is concerned its spurious signalling
effects are inherently of a substantially constantly repeating
nature for each bit signal hereof including its reflection. This

35 spurious content is actually the extent to which there is



M& () - Y7ZX6"P10! 9@10% ; & ()- ! 9@10%~& ()- ! #9@10%& ()- ! BO@10%~& ()-

| 9@ 10%y& ()- 10% & ()- OzX6 P10! " " 10UX<X<& ()-!;"" 10U<<& ()-!:
"n109% & ()-1H "109%\ & ()-""10% & ()-! #9@10%& ()- O ~\:0!IM"10%& ()-! Y
10%e& ()-M S109%&' ()- 10" 10 2 2 APR 2002

10°""10% & ()-!5""109%8a8& () - HBuvwU3~\ : 0! yU@109%& () - !yl #10%me ()- !yl #10%
& ()-1(yl #10%c& ()-!, yl #10%& ()-! "10% ()-v}oP: O y%@¥10%& "10%& ()- 10

10 , ) _ i o )
10!, y%@#109REF9-onEE o @FPIVREEISY (VIGHIAYR: 1Y) - TRUZESDF SR CPTRTIESR 10948 (
)' 0! 155#109{&':4()f 0! b@%ﬂ@%e@lipl 6@&%1@%/&1& )beD'sEored as output from the

SS#L0%@E ( 0! SSH10U&’ | *f @10%; () - F"10% 10 10 .
10! SSH10%& %}e‘@%sﬂW&IE?tbﬁL?‘f‘@’P‘ £F ( 1%‘67«6'%?‘0%‘% #SH 09&5F) Prtows: ()

-f @109 ( pidia@ M%) ssI@ELOXRI (YefLWYENXBy jand read back synchronously
5 as a correction for each received signal. However, that is too
complex to consider trying to do when the whole rationale of this

invention is reducing complexity in favour of simplicity, though

a charge-coupled—-diode analogue memory could well be practical.

Instead, advantage 1is sought from the fact that it would be

10 equally effective to hold bit signal versions complete with
spurious effects, and compare them with the incoming reflected
signals. A successful practical approximation of this has been
achieved using a length of coaxial cable as a kind of memory
device for actual reflected signals, see'Figure 17.

15 The coaxial cable length is such that an exact multiple of
the bit signals will traverse it twice - from input to a fully
reflective termination and back - at the transmission bit rate of
the system. For a nominal 200 Mbps transmission rate using
3x1.66nS per bit signal a coaxial cable length related to 12.5

200 Mbps would hold sixteen bit signal wave-lengths. For good
coaxial cable rated at 0.8 of speed of light, required coaxial
cable length 10 metres.

The input node is zero volts for any arbitrary regular
waveform at 12.5Mhz and multiples thereof. For example,

25 considering the leading positive edge of a regular square
waveform that will travel down and return as leading negative
edge of a pulse of opposite polarity in transit time 80ns, so a
repetitive wave-form of period 80nS will have a rising edge at
the coaxial input/output node at exactly the same time - so will

30 input and reflected voltages will cancel as the series drive
resistance into the coax matches the wave impedance of the
reflected wave (assume output impedance of transistor concerned
is zero). This cancellation will persist for the entire positive
excursion of the square wave, and further through the negative

35 excursion, and so on - and applies to any waveform repetitive
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There will also be rejection of non-perfect CMRR of the receive
amplifier. )

The operating frequency can be of a wvoltage controlled
nature and set by actual response of the coaxial cable. The RMS
voltage (rectified power monitor) of the receive signhal can be a

10 digitised variable known to the master controller.

When fetching data from a node as ryequired, the master will
work in half duplex mode, and send pulses to clock the remote
node that are of constant binary wave values -~ either a constant
stream of 'l' or of '0' wave-forms. These pulses are repetitive

15 within the round trip time of the coaxial cable memory 161 and
reflections from these output pulses can be used to prime the
memory 161, resulting after sixteen pulses and full traversal of
the network path concerned in cancellation no matter what the
phase relationships of the individual sources of spurious

20 reflection and how they combine.

The master can periodically route regular waveform directly
into the coax memory for a tune-in period and frequency can be
adjusted using a DAC driving a varicap oécillator until reflected
power measured at the coaxial memory entry is minimum, i.e. the

25 system self tunes to suit the coaxial memory

When the coaxial memory is primed and the node begins to
output data with short-circuit or open-circuit reflections same
at the master receiver will also go to ,the coaxial memory drive
amplifier. The coaxial memory may produce cancelling or additive

30 effects as what is streaming back out of the coaxial memory entry
point is cancelling only the repetitive unwanted signal. A very
clean reproduction of the desired signal can result with the
repetitive noise.

The first pulses will Dbe checked by the three-level

35 detection circuit and pulse quality logic as per normal. For
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38
later pulses compared with processing without the coaxial memory,

earlier (first) pulses entered into the coax will reappear after
inverting reflection. For coaxial memory round-trip storage time
of 16 data bit signal cycles no effect is seen at input/output

5 node until the 17th bit signal, which becomes added to the
reflected inverted version of the first bit signal which now
appears out of the coax memory at the time when the 17th bit
signal is coming in. The wave diagrams of Figure 16 show results
including cancellation. All three poséible final states are

10 detected by the level detection logic. Also, as the first pulse
was received normally (addition-free), digital logic can
determine what the 17th bit signal state must have actually been
to produce the end result. By always maintaining a digital
record of the previous 16 states, the.true state data can be

15 established for each bit signal as it arrives, typically also
involving software in producing correct stream of bit wvalues for
the master.

Half-duplex fetching operation alternating with broadcast
transmission allows for Video conferencing where one frame of

20 video data can be gathered then sent to many different locations
on the network.

Viable alternative to coaxial cable in this memory
application is microstrip transmission line with capacitive stub
branches, see Figure 18, to slow down the effective velocity, as

25 could be especially useful in PCB backplane applications.

As described above, with timé domain reflectometry
included, distances (in terms of electrical length) to all nodes
will be known. It is possible, after determining the spurious
response of all nodes at all frequencies and together with the

30 electrical length information (phase) to predict digitally what
the spurious reflection pattern would be for any set of output
data produced by the master. Using a very high speed analogue-to-
digital convertor in receiving the reflection signals, such
predicted reflection pattern can be subtracted (in software} from

35 the actual return signals to leave only the reflection response
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1. Method of signalling between first and second egquipments,
the method comprising the steps of:
(a) transmitting a signal from said first equipment to said
second equipment;
(b) reflecting said signal back to said first equipment in a
manner corresponding to a first bit sequence;
(c) receiving the signal thus reflected at said first—
equipment; and
(d) comparing said signal thus reflected with said transmitted

signal to thereby extract said first bit sequence.

2. Method of signalling according to claim 1, the method
comprising the steps of transmitting a signal corresponding to
a second bit sequence from said first equipment to said second
equipment, and extracting said second bit sequence from said

signal at said second equipment

3. Method according to any previous claim and comprising the
step of checking at said first equipment said signal thus

reflected.

4, Method according to any preceding claim, the method
comprising the step of reflecting said signal back to said

first equipment in phase with said signal.

5. Method according to any preceding claim, the method
comprising the step of reflecting said signal back to said

first equipment out of phase with said signal.

6. Method according to any preceding claim and wherein said
first and second equipments are linked by a transmission line
having a reflective termination at said second equipment, the
method comprising the step of varying the reflective property
of said termination in a manner corresponding to said first

bit sequence;
-40-
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8. Method according to any previous claim and wherein said
first and second equipments are linked by a transmission line,
the step of transmitting a signal corresponding to a second
bit sequence from said first equipment to said second
equipment comprising the application of successive oppositely-

directed voltage excursions to said transmission line.

9. Method according to claim 8 and comprising the step of
varying the phase of successive oppositely-directed voltage

excursions in dependence on said second bit sequence.

10. Method according to claim 8 or 9, wherein all of the

excursions are to substantially the same extent.

11. Method according to claim 8, 9 or 10, wherein said
oppositely-directed voltage excursions are of opposite

polarity.

12. Method according to claim 11, wherein said oppositely-
directed voltage excursions are symmetrical about nominally

zero volts.

13. Method according to any of claims 8 to 12, the method
comprising the step of applying a further voltage component in

association with said oppositely-directed voltage excursions.

14. Method according to any of claims 8 to 12, the method
comprising the step of applying a further voltage component in
association with a plurality of said oppositely-directed

voltage excursions.
-41-
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Method according to claim 15, wherein said further

voltage component is a constant substantially zero volts.

17. Method according to any of claims 13 to 16, wherein said
step of checking includes checking the timing of said voltage

excursions.

18. Method according to any of claims 13 to 17, wherein said
step of checking includes checking the interval before or

after a first or second voltage excursion.

19. Method according to any of claims 13 to 18, wherein said
step of checking includes the step of checking the nominal

mid-point zero-crossing of said voltage excursions.

20. Method according to any of claims 13 to 19, wherein said
step of checking includes the step of checking the total

extents of said voltage excursions.

21. Method according to any previous claim and comprising the
step of time domain reflectometry to detect transmission line

faults.

22. Method of binary signalling between first and second
equipments linked by a transmission line, the method
comprising the step of applying to said transmission line a
voltage signal comprising two successively oppositely-directed
voltage excursions and an associated further voltage
component; and integrating said voltage signal, thereby to

extract a corresponding binary value.

23. Method of binary signalling between first and second
equipments linked by a transmission line, the method

-42-
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association with & ‘plurality of said oppositely-directed
voltage excursions; and integrating said voltage signal,

thereby to extract corresponding successive binary values.

24. Method according to claim 22 or 23, and wherein the step
of integrating said voltage signal further comprises the step
of passing said signal through an amplifier that is not fast

enough.

25. Method according to any previous claim and further
comprising the step of passing DC or AC power between said

first and second eguipments.

26. Method according to claim 25 and comprising the step of
passing said DC or AC power and said voltage signal through a

transformer, thereby to extract said voltage signal.

27. Method according to any of claims 22 to 26 and comprising
the step of varying the speed at which said voltage signal is

applied to said transmission line.

28. Method according to claim 22 or 23, wherein said voltage

excursions are to substantially the same extent.

29. Method according to any of claims 22 to 28, wherein said

voltage excursions are of opposite polarity.

30. Method according to claim 29, wherein said voltage

excursions are symmetrical about nominally zero volts.

31. Method according to any of claims 22 to 30, wherein said
associated further voltage component has a magnitude medial of

said voltage excursions.
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33. Method according to any preceding claim and further
comprising the step of emanating signals from at least one
master unit to at least one of a plurality of signal
reflective nodes having respective slave units connected

thereto.

34. Method according to claim 33 and wherein said nodes are
serially connected with said master unit, the method
comprising the step of emanating a series of signals from said
master unit to select for communication or not respective

slave units connected to successive nodes.

35. Method according to claim 33 and wherein each node has a
first connection and a second connection to a further node,
the method comprising the step of emanating a signal element
to a first connection of a node, thereby to instruct the
passing of subsequent signal elements to sald further node via

said second connection.

36. Method according to claim 33 or 35 and wherein each node
has a first connection and a second connection to a further
node, the method comprising the step of emanating a signal
element to a first connection of a node, thereby to instruct
the passing of subsequent signal elements to the respective

slave unit.

37. Method according to claim 35 and wherein each node has a
first connection and a second connection to a further node,
the method comprising the step of emanating a signal element
to a first connection of a node, thereby to instruct the
passing of subsequent signal elements to the respective slave

unit to cease.
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between first and second or first and third of said

connections.

39. Mcthod according to claim 38 and further comprising the
step of supplying electrical power to said router node for

transfer to said slave units.

40. Method according to any of claims 33 to 39, the method
further comprising the step of connecting said master unit to

either a first or second connection of a node or router node.

41, Method according to claim 40, the method further
comprising the step of configuring one of said first and
second connections for constant reflection whenever another of

said connections is receiving signals from said master unit.

42. Method according to any one of claims 33 to 41, the
method further comprising the step of time domain
reflectometry by said master unit(s), thereby to detect the

equipment of and distance to nodes and/or router nodes.

43. Method according to any of claims 36 to 41, the method
further comprising the step of time domain reflectometry by
said master unit(s), thereby to detect wrong routers and/or

transmission line faults.

44, Method according to any of claims 35 to 37, wherein said

signal element is a relatively large signal component.

45. Method according to any of claims 35 to 37, wherein said
signal element is a strobe pulse.
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unreflective state is used along with said reflections.

47, Signalling system configured to operate in accordance

with any preceding claim.

48. Signalling system according to claim 47, wherein coupling
of a slave or router node to a transmission line implies a
continuous conductive path therethrough along which DC or low

frequency AC power can be passed along with signalling.

49. Signalling system according to claim 47 or claim 48,
including master circuitry for taking reflection components
from received signals in full duplex communication mode, said
circuitry affording transmission line termination at
transductance that is reciprocal of transmission line
impedance with direct feedback between output current and

input voltage as a common resistance equating point.

50. Signalling system according to claim 49, wherein fixed
ratio capacitance means cooperates with inverting voltage
amplifying means and affords a common capacitance point free

of intrusions from output waveform parameters.
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