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[57] ABSTRACT 

A system for regenerating an n-bit data word on a token 
mediated communications ring includes a decoder for 
receiving the data signal from the ring and deriving the 
n-bit data word and an associated clock signal from the 
received data signal. A re-transmit clock generator 
generates a transmit clock signal incorporating the ith 

through the nth cycles from the derived clock signal, 
followed by i cycles at the nominal system clock rate. A 
delay network delays the derived data word by a period 
approximately equal to the period of the nominal system 
clock. An encoding network regenerates the n-bit data 
word for re-transmission on the ring by encoding the 
delayed derived data word with the transmit clock 
signal. 

5 Claims, 10 Drawing Figures 
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SYSTEM FOR REGF;1'.m:IiATING A DATA WORD 
ON" COM;MUNICATIONS RING 

ally hein, dCllraded .1<:> unre.:ogniu.bility, and,""",o 
ti'lliri~ re>toration mea.-ure hi. ~""Ty, .. ' 

In',the prior an..~min,.re~"'e,..tiOll .. ay ,boo """Pm
plio;iJed by illtrodudll~ new, cQJTOCted timing O<l. every 

''fbi, G<>v'~rnmcnl h .. nght> iri thio irivenuOn p~a""'l 
to conir..cl NumberNOOOl4-7S_C.:tJ661 ~wud<d.by tli 
U.S. nepaltmenl of tile Navy.' . 

FIELD OF THE INVENTION '. 

l rope:j.!ed bi!. In .thot scheme; every repeater h~,j{o.<!W" 
indcpc:lldcnt clod:. lhat i'~ fo,transmissionor th~ 
r"P"ated ,IipoJ. A. '''''''~VC'''''Fc:aten will h.~ 
dock., lhat OJ=ate at . .Jightly differenl frequencic:',:it i, 
n,,,,,,,.ry to intr<!<lnee occuK>mi 'time ·w..ig", in ';"'0 

The pr"""at invention is in lhe field of d~ta ,:omimini" 
cations, and' more' partiCularly. rchti:, 10 d05Cd loop 
cO!IUIKJniciiiioo. netW<ltb. 

JlACKGROUND OF THE DISCLOSURE 

. Th"'~·' ore many ktlQ~1l commimicatio ... · '.~~ 
which Use eocrni"c!' data from which timing and d.ua 

10 bits to ltUIintain "l'Proxillli!te,pb08C mMch,betwee:n .th~ 
"""';vc:d ond the t<:genetded oiJl101. That . y.tem use. a 
timil1ll dock thaU, some n,uitiple of the data Iran. m .... 
01"" ra~.(o.;. si •. time» and, the"peed.of lhe cire.itry 
u,iag that doc~ limit. the maximum frequen~y of to:=>-

U mi,,,,OJ',, in additioo, .t~ • . cumulative effect of liming 
weds" ; .Wlled ; to, " cpn(iuousty circ.btio,g 10k ..... 
must.,t>o somehow ."""trolled ... ' ;. . • illnoi,,';;.y be derived, In One fOIJll, 3 d,"" comno,,*o

tlon netWG<k illlJ COD' ." t or' a cing-lik .~.J pathi;,
cludiri!: one'\><" more aotiv.e reputers and u"" • continu_ 
ou,\y circulating to.k"" to m<rli."".,,",,o,,, Ear ex.mPie, 2(J 

>ee Iho' ";tw.;,..k de..,<i\>ed in auk, POllnn' ""d Reed, .. 
Pl"M' !liei' 6q, pp. }4-97~1516,In ..ch 'networloi. a 
plu ... lity of ",or terminal, ore .. coupled to ~ riiti, Die 
ring i. lIOI1"olly. quiet (in the 'abSenoe of u..,) while a 
digitoJ:'token" cirC1dat~ >round tbe .rinJ. Up"" detee
tion'ofthe token:'t hi, terminal,. n." may ~,'.b" the 
token . rid thereby g.m acee.. to the entire bandwidth 

A <l:COIXI.~lkm.tive apPro...-b requi""'l~e .ynchro
",i'!atiOOl ofthc clochof the. ri"" of "'I""'tcn, "';"11 a 
ph...,.loded.1oop and .vcJ .... g,;<>e> .... rolkd o .rul10t0< for 
·tbe . tiJt>illj; ~ .t eo,ch "'peate, .. Ihi •. apptmch re
.q"i= oontinllO ... tnn""is>ion.of./iminll bito to maint. in 
loop iOck \.hicli iuJUTn 'equir:e<' c1coed loop cire.l .... 
t~.d<I.y,.uf.n in~!;'al nulriben>l .. \>it limes, It a1,o 

of tbe ring, TIte u..,r th= tr.,.,mit> a message followe4 
by ,-e.in."rti"" ofa tokei:t unto u,.; rinor. Any,other.-..el" 
.. ay t~ gain ;ace.", to tlte ril1i; whtn be detec\' tlle 

II ,e~ulj"eo c.reful al'lilY'''.and d~in to a,,"U'O . tabili(y of 
tll\\ ri1lll: of. Pb",.-lW::ked-Ioop$· .nd "Jme.d<!I.y c:om
""""!On. The anaIoa cireuitry r.equired {o obtain f .. -
-(jll<licy iOOt,and correct phw; delay i, relatively com
pie". arid i,;" g"'1'erally·.conc.ntrated in.l oped.t , .. tiOn. 

token' nt hi< tenninal. . , . - . 
:;0 os." done {or e>lmple. ill .TIle .. cambrklge Univenity 

ring (Will:e. ."d Wh<:eler. Proc. Loatl Ana Com· .... 
NetWOl'k :;Y"'p .• Pl'· 47-6'),) "'1d the Century PalO flus 
(Olaidil.Kutilkyo, and Klii. proe. Fouit~ 1m. C<m/~~ 

In pncticC, ilie token IIl!1) recirculate mOllY time> 
before a nocr lDlly dc1irc acGd. to the ring. However ... 
tIK: token rcciiculate'; low. Je<.'eJ noise add, .to.thot ,ig· 
1l3l. Th~ r.'"!tnl Lo1:",,-pIu.,.nojse nppe;>" to a detecto'r II 
(for cxampk:, lit ~ "set lenni .. l) '" ~ d;,:itnl oill",,1 with 
phaoe jitter, Le. the tr..,silio". between digital ,tal~. 
appear del~yed or 0<1""",,«1 in time from Ihe ir n"'nina! 
pQ..;tion,. Po.rticulorly for relatively mort token, iU. 
J>OCC>'~'Y to correct klr the ~or"'pting influence ofthio .fO 
r~ndom DOise OlIthe timing of the pul .. that oonstit~tc 
tlie digita.l signal • . To thi. end, rin,' ·in .• uch a di~bl 
commUnIo.tiO<l network! includ< active repcatcB ror 
reotoring lhe digital ,;gnal on the tinll . k> .nominally 
correct timing ,. . . "'" 

For a \Oken_modiated ring, tllCre aTC t"", mode. ~f 
o!=alion, originatiDg a mn..gc and circul. ting a ' 10-
ken. W~en origillllting •. "",~o, M.e u, er term!~'1 
bre.tb fhe ring (ofter c'plUring the token), trammits its 
_ age inl9 tlte rlni follo\VC<l by tile IoI:en. and awaits :I() 

return of the me.'''Sc on the ieccive ";de, and t~"" 
d,Oin. Ihe m~g" f,om tile ring. In'thio moo. , each 
transmitted bit it repe.ted .onc" by "",It .MOlion of tile' 
rin&", and one con co1cuJatc the ",'pcctcd accumulation 
of timinJ: noise "" lhe bit. prog'COIi around the rilli;. The II 
d~gner con tAen. c""","" paramc{cro of lignallevd, SO 
as to . " u'e that every ' ",lien will be able I<:> 'reoeive !lIe 
_ge with hi2h probability: Thu •• i, Ill;' mode, o",oe 
the n=IOIRe Only gOes arotmd' the ring enee. and the 

;tc:.~!a~ ,,:~:~;c~mren;:~' tl() timi"g ",tora- NJ 

Whea circulating a token, howe",r, tlte token bit 
pattern; once introduced to thi;' ring, eire"l.t", H<Xind 
and .rO'lIld the rin~ nnlil ouch time .. , """'" uoer termi
nal decid •• io origiMte a in ... uge; thi; tokon bit pattern oj 
moy i" thro..p mony millions of cyc!c.5 <>I" d=tiao 
lind rotra""",,,,,,ion, In (his "'""'. no choic. of &ii;nal·to
nojse ratio Ctln prev"'"t.the token ti1nin~ froro eventu-

C"",p~t .. 0>",,,,_. DP-' 161-166). 
It). ~" o~ject.of the p"""n t inventiao to .provide a 

dnll' communicatioq. network hoving improved dot. 
reg~er"'ion. ... 

SUMMARY OF THE INVENTION 

. Brien;', I~c p~Dt ;;'v"";;""" ~ .yOlO,,;, fer r"genet
. Ii.g- pI-bit di\.taWP.p .. "" ~ C<immun;""tion. ring .ij;nal 
".Ih, wbore thaI O)'ltem hAo ~ nomi""l sY'tcm clock 
rat •. 1be .y.tem. of the i.nv.~ti()ll;' >id<tptod for uoe in an 
""live repeOtter (which' 1tUly be e""pied to the ri"g.-t ~ 
tcnninal, or may he """"led ... po.<aldy (0 (ne <;"Sl. In 
v.ricu, f"",,< cUbe itlv"""ioo., doto ell. the ring ""'y h~ 
boseb.nd. or .,nduloted o.:;:r;"<, for e .. ",pIe. 

. .1""e sY'tem include, lin inp"t """"pled to t lte ring fo< 
reeioiving ~ d.ta wO<"d, .uch .. :a token, prop>ptin~ on· 
the 'iing. where the word mo.y be in a [)Onv""tionol 
fOrmat, A ~er i •. =pon<iite to th~ = .ived data . 
"'","".10 d ... ive an ~~yclo deriv"d. dock oignol and nn 
~-bit derive4 data word, . 

A delay. nctviol'k generate , a local dota wo.-d corre- . 
'p'}lldi"lIto t~e doiiv~d dota,W<><d but,del.aY"d by i 
pe riod" wlte ... ooch ,period i< "I'prmimatl'ly. equal to 
the p<:riod ... ncloted .. witEt the -.omi",,1 ,yst~m clod· 
;"te_. lR v. rio", ~'J" of the inverltion, tlte duration of 
the i period. mzy ·equ.ol)he penoo ... oci. ted with the 
"ominol . yotem dock rate pI ... Or min~ tolc'l'ncc val_ 
.uc> b or 0, reopcctlvdy, where a and b 0'0 v.!"". rcl.ted 
to. Ihe ·. YlllcCI nobc .vlll"" .. B) Wllyof.:: .. ",,,k. tile peri
Od. may c.,uIIl the period of the firSt dock cycle of the 
dITiyed cluck 8ignol. or rtllly .qu.l just the period asw
d.ted with the nomi1tol .y.tem dock m{e. 

A re-li""""it cloCk geltet&lOt llCllOr!lle> an "-ey<;le 
t""",,,,il clo«k ,;.pal wbich includ .. n _i cycle • • j the 
... me rate .""' the (ii-I)'" IhrOU!'h the nrl cycle. of the 
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cieri" ",,, clod: ~l !bDowc;I by i cycln . 1 U~ l )'5Iem which ~Ytt'J ""be "''' lIIaoodald ~ul w\ddI <-_ _ 
cloc.t ~e. ,......, !he. ,,,, .. ";1 clock oipal • I U';" of ~) rOf """'" half of ."" bipUK 51 ..... 
elocl< pul_ ,1 .. J\n.t &lO'Ipolwhich ..., ilcalieoll lO ,"" In _"'m initiolly d .. wktn is 1_ ,,1<><1 DII'" 
QOtf ... pooHlI.,q<: ...... lhcdcrivoJ clock~"" and d", !he rinc u. W1rile IlD tcnninab ~ m ".smiUu.. "" 11K> 
lMl JfOOlp of ..,lIkh lie Mro,~y" limed at the 110IIII. j ...... Ih<: .wi"""'" lie """,lroIIcd 10 thM Ihc: '<J>""C" 
""I .,..etII dock rate. All u~ <>Jcr "' ............ -bi, , cqo IlioIly ....,.;.,., and ", .. , ... ",,,,1\ l lIe lohn .. iJ. co.:. 
t ... ~..," , diu """" by cacodUg the Ioc:W <btt. WQ"", ".""""'y pr<>pa&al .. !U"OUI>I1 1he rirIa. &d! of terminals 
d oc.,.; .. S t~lt .. 'coded oUt. wilh · the Ira"""il ' kldr. T" T, and T. may be 'e<jllCll<d by "1 .. ",lIy oo .. ""f<d 
";gR~1. The raullonllr.uuD>it dal~ word oo<roopondl lO """i ... (not . !>own) '" iii. IIO<lCU 10 Ibc: ri~ U.1IlI 
floe ,..,-clo<:ked; .,... '"8o,.,..atod, n_bit d.o.to w<>ni. 10 .. onsmit • digital meaa&e iddRHed (01 1>01.) to ... y, 

Tn 0<10 fO" IIt oftheinventian, Ih<o Uan.m;! clocl< IiIAI'I ' 110m', or oil of tho other ler",in, 1I _plod Ie .IM: ri ... 
j""ll&de!1 cycle< O .... <e<J><>"<Iing to Ill_ don,,'" cl= 11-
•• 1' in all "". 1118 bsl eyde, which is AI tbe ftomlul 1]""" """It a requ<.t to • te,mln. ! ( . .... h • Til that 
system d ock r.,., .. U. inll this ~""fil~,..ti<>ll, the re- renninal monit"r> thu~'8 1210 dcl.~I 'hc: tcccipt cCtbe 
cl<Jcked d~ iii .-:e""uted ~sing input·deriVed . lo.::k. I! tnk"" f!"Oll1 tbe tina. Wimllh<: uoo,n io .e" i"«i b) Tl, 
(and lhul !!Oily c looci. cyd .. for all lrut tho bot bit cC ,he T t lin! cMt.oh . witch S, to p1"IWC<\I immediAte r" 
wken). <ond K ""'" _ .. "'I) timed cloclt. llano! '" .- t .. "",,_ dthe tak= .. ,,, .... e4by ' . peal<> Rt em the 
for tho i00i1 hi'!. In ,"" nn t rq>eOt ... , thi. _ COf .... : d y rill, and tMn tr""omit, (by .... y of I wit<;h 51) ico moo-
timud ,.. ... i, ...m witb one '-'01'. nai .... ddofd '" ..... f __ by a __ t"". n. '1"'"_ " nooa<, JoIIowftl 
It....mt tOO 1I('~.':""'InI_ tole.. bit . ...n", .,....., ZO by lIIc tob:rt, prop.ogaIos a", •• o;I the ,;,., by w., of ,ho: 
Ib,,,,,,,, tho! nwsiboo- ." Iqw:a'o:r • • ftj.ired 10 ' ''1'1..,. • .,...,.tcn. sn.c.. no othe. t_",* C*II trUSIrlir._ 
<cd .... t he 'imiRI bit.; ,he lim cor.-..! liming po:k>e ""'" ",11iI it rrc.;:_ the !olen. 11:. rnttPit l taMmiU«l 
will bo " liI'''naltd . !IId rile oe>d "'1""''''' _wiD , __ 00, by ........ 11 T , is assurM of...dtinS 1M dHi. ed tenD .. 

replM."cmt. t TIwi.. r~r ..... IIlI*, ... ~r>I"'" ut~ow" • .....!"ithoW. ""'-I prt.Ied by ._!of< lHIllII!IiMlOri. 
n ,·,,·bill oken, "'Y Ii'«"'- ti .. i,..: ~ WIll aoa .... u\Me lJ WlIe'! II>c tnw>omlttro m '1)" tel ..... >0 ",rmlftal Tt, 
lbe ...:.Dc: of no II>O<c ,,-> fau' .ep::titi."" bcbe II is le<mi~al. Tt «mo",," the """ ..... from ,be ring, !.:avill, 
d isc<\nbJ, Ai Jon.a: ... tbe no;" kYd il low """"Sh ' 0 j\ll-l n.. token <lIt tho rin!! . 
.. 1Iow di, l"l da' . to "" rcliobly <ietccted . n..- live .. pc_ In oro.,.- I .. JDaintoiI the In,eerilY of !he lObn a . it 
titioll .. 11K: PlCIOCO! invention· will . 11ow • t<>ken to be ~r~·t ••• rouud the ring. nne N more of iJw repe.t-
"'P<1!c~ 1nd<:lInitcl) withou.t accumulatin, .1Ib' I. ntlal Jb ~f'i (;;Is "'-"ny as nec. =ry, ~p.ndln, In I'o'ft upon tho! 
nOi~., len.til of the propagation po.th ~",u"d 100 rl"O.illnclLldc 

BRIEF DI\SCR.IPTION OF "tHE DR ... WI NGS ' 
a thrilllJl; 'ollcncrn.too ne twork adaptoc:110 d<:.IY<" IIminlr 
5lSnai froni a reccived Icken. whto;l\ 'tim!"" $\aMl. iI 

TIIC rONiO!" I\ll<l othe, obi=to oClhb Invrntic>'l, , h. I>I'Od 10 ,._transmil lh" r=<:ivcd ta loetl On lhe .lna. 
~lIrio .. fe.I . "", the.eo!'> "" wei! '"" ,"" 'nv ... dnn flOC'lf, .'" flO- 2 sho_llI. pc.forrM form f<lr ,"" ~.Ie, il ,_ 
lill Y be ..-.ore {uliy und<:ntvod ffOm tJoe fcl ........ ,'" 60- T hat rq>eaIer ~1o"la.""""""" ~ dda, "elworir.g. 
""~ wI><. ,ud IOjp:Ibc::o wi!lt lboo .""."""nyln, ~11'aI"mil d ocl; ,,=~ 44 and .nc<><f .. "-
df:owtnal in ",Itic~ FIOs.. 3~ IO ohow ... m "" .... ,,-hiab a. e iUu .. ,.." ive of 

FlO. 1 ~ in block ~ rUm., .. """"'piaf J d'e· .,.,..1IIion 01 the ropc.k:r of FlO. 1 u1in8 1M bi-
~y>Um ItMbodyia& the-.,.....,.. iDva.tion; ., ph:ooe code 01 FlG. 3 ror the eumplo.y five bil !>;It"" 

FIG. 1 Pows ;,. ....... 1<:d block d;"""" rorm. ~ 0111 r. I .. operatlon. tho:c"~ tokCII is IMiaUy ,,,..... 
peale. 01 lhe.ystem <tI FlO _ I; """ .. ilted ""'"' d ... rin& ia the fcwm . bo;oon 1ft FlO. 4. As 

FlOS. 3-1 ... e wav<l"~ ..... il luruitti~ of 1100: <111"1". ' ,Iu, I'*-. P"'I'"8>!e< ~ 1M rinlI- ,1 I. <Iqnded 
lion 01 Ih<: l"eJ'CMor <tI FIG. 1. ""ti!, fcc .ais e>:ample, it io roooived at ' OJ'UI<r It l in tho: 

_ u fo lTO. oit<>WA in FlG. S, wl>e<e t106 !'IOCI! ... I (In 1M ob-
DESO/.II'TION OF nil' PREl'ERRSD .,."."", of no"",) IH and 1-0 !nt.sitioll pOi "ts are Indicated 

EMBODIMENT ~y the b«tl<ef' vo,-licallinco. 
FIGS_ , and 7 sbow Ike clock 04",,1 and data " G"a l .. 

... """tiv oly, which ore OOtIvC11liOn.1ty derivod by Ihe 
~ doCOOor 40 from t he "'cci"..,~ tO~"" lhown in FIG. S. 

pQr: lIlust",li"" pur~, those clock _rod dat. 'lgMb 
.,~ """WI "" Ih,...,·ieYel. In IX"JCti.:C, .heM ll.i:""Jo 
tnlaht be Iwo-le-:t with . lblf'(\ H.c W""l*I<x1 10 Indi· 

" 
eal~ U&nol .... ' ''''''-

To ~* the data 1m- ~._""""" ntt_ 
. l """'1' 1M &rived data by a raiod Gl'f""d .wdy 
equal >0 lbe <Ionlion of l"",.. iod • ".-i ...... wi,b lIIc 
""",mol oyotcrn d oc .. (i.e. '1"", .. _ In F lO . 6). tn 
.. a ..... ""tbodimcnu. the pn:cioe tkboy .... y differ from 

00 T . (by .. IlIlICh at-'I".r" fot cum.".,) Ut ....... i~' on ,be 
"""" level of Ille .yUeot. 

FIO. a sbo ..... the dcl;oyed ""'; .. ed d ",. oipJtI 1"0. tbc 
"" ... '" ""om!*- N",,,,,,rk 014 i,,<:I~ . , .. ill'I! ooopiod 
to !he derived. clock "~~ol omd . ~ oecl1bolO< (0' 1110: 

61 n"",illll1 . yotorn clock fltle)' Ttle ,wkcb II drivtl1 to 
!l=atc • re-I.-..n.mit clock .!jjn.1 (.h"w n in PIO. ~) 
r""n the dorived dock by drcppll\j lhe: 1111\ 'c lock cycle 
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f{llk>",~d by iri odded cycl< rn.vinjj t ..... o m n.oooecond 
durotion ",,"iOl\O, Thu. , tile lost cycle or t be iranomit 
clock is preciteJy molntoinod .al the .y.tcm nomin.l 
dook .... t • . 

Encoder 4(i then clock> the delayed derived data ( .. 'I 
>hown in FlO. a) with the ironomit clock oignaltt> geri_ 
erato the ni.clockcd lran.mit dat., .... hown i. FlO. to, 
fo, transmi .. io~ Ol1to the ring. 

With Ihis ·"""r.guration. the token i, rep •• ted iJsing: 
input-derived,;rnd thu. noisy clock cycle. for the ntot 10 
four bit> of Ihe tak~n .. nd a new, correctly ti" .. d clock 
cycle for th. lml bit, In the next repe.oleT, thi •. last, 
cor,e.:;tly ti"",d 1"'1"" n ,,"cd, with""" r ...... ter" noise 
a<!de<I, to tra~'mit the nu l_I<>-].,,! toIocn !>it. After P"'~ 

" ing through rour """h rep. ate"" thio timing pu!.., ;" used. 
to li1IIl.mit th~ fIn! hil of the loke n, and the" Ihe nexl 
repeater will di.card it. Any l:iven dming 1"'1,. will 
th'" accumulate the ooi:!. 01 no -.. tlum foot rePl'ti-
ti"". bef<>£e. it is diocordcd. ;!OJ 

As ~ a. the noise level ;" iow . n(IUgh to ~Ucw 
di~ital .au ~ be reliably detected ·. ftcr ftv. repetltipn ... 
1m. .)'Stem ptn"il' a toke .. to be repeat<d indofinitely 
without .c<;W[lul..t~ no;"', The principle is eXlr.poIa. 
tabl< to any token lengtb 000 bit pottern, 

The ;"venticll mai be embodied iri otl!er opocific 
Conn, witbout deporting from the , spirit D< = eJltEai 
ch' 11OCICristic. thereof. Tbe present embodiments ore 
there fore to he considered in aU rcopCcts •• illuolrlllive 
and 1lO!', r .. lrictiv~, Ih~ """I'" of tbe invontion bdll$ JO 
indicOled by the appended cl.it", rother tb ... by the 
ibrclloin,; do!OCriplion, .nd .11 chong .. which com~ 
within tb~ """ning al\d rallie of equivaleocy of the 
cloims "'" Iherd o,,", intendoid to be embraced therein. 

A. mean. fur UCl:ivjn~ .~id noW data word'.nd gen_ 
enrting u n-cycle derived dock oipl :l1Id an n_lIlt 
de rived data word from Wd ,-"ceived data wo<d. 

B. mea11> fo.-, ",,,eratio, ~ loco! data word fI'Oill uid 
d!:rived data word, said loco! data word corre, 
.ponding I<:> lOlid derived data word del.yed by i 
period<, ..,h of .. id periOd. being "I'proxiniately 
equ.l to the period ...ooated with the DOmin. 1 
. y<tem clock rOle" ' 

C. mean. for ll"nerating ail n_cycle lran.mit clock 
signal from ,aid derived dock signal, Wd tra nsmit 
cl<:>c::k oi .... 1 includina: 11-; ~ycl~' .t the .arne rate 
.. the (i+ l)'k tbrou~h dlc n"cyck. of said derived 
clock l ii",,1 followed by i cyck:o ot ,>,id .ysl= 
clock rate. wherc i is 1I:"'~1t:t thim or "" .... 1 to ono, 
otId less tbqn 01 equal 10 • -], 

D. meau. for , ene rating all n_bil ,ra,n,m;' da", won! ' 
from Wd Irn.nmtit clock oi~n.:t ""d ... d locoJ data 
word, e;lCit bit cormp.;",ding in time 10 a corre
l pondingly p<lfiitioned cyck of 8Ili<l transmit clccl: 
.i¥Jla1 ~ ""-ving a bit value correoporulint to the 
corI<. pondins!y pcWtioned bit value of .... d loco! 
d~ta 'l'ord. whcroin ";d tranomit d.1o word is .. i<l 
rccloclmd n_bit d.t. word. 

l.,A . }'>Iem'oceo<ding to claim 1 w hen:in """h ofwd, 
i p"riQd. i. oub:<I...-.tiaUy oqriIol to the period of tke first 
clock cycle of uid defiv«l clOck ,;,...,1. 

3. A »'I'temacoocdina:: to cloim 1 wh<roiI'"""h qC .. id 
i poriods ;. sub. l.oti. Jly equo! to t he perkKI .... oci!l!. d ' 
with , .id DOmi ... 1 ' y,t.m clOck rat.. 

4. A .yst_ .,,,,,,,,ding to ~m 1 wh ... in =h of .. id 
i pori<ld. i, , urelaonti.Uy cqu.! to T whore, (T. +Q) <_ 
T «T.+b). whcre,T.i. Ibe period aMOcilted with uid 
"""'inal ' l"tem clock tate .n<! ~ ond b.n: v~lu<. WalOd 

I chum, ,j to the .y'tem ~,,;'" level. 
I. A <y<tem for regfil~atinll a n_bit d~t~ word on a 

communication, ring ,ignal path, oid <Y'tem having a 
D<)mju.! .yowm clock tate. comprising, 

• 

" 

, ~. A oy<tem """"'di~~ to cw"" 1 or 2 oc 3 or " 
whe rein i= 1. 

• • • • • 
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