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COnVeer, patient in need of such treatnent the method
[0030" | SOREsAGHSTHoShEElrdnatiBe jRA +eBiBd oR the periodic transmission of
. therapeutically effective anount of: (a) a
a timeHfepe plgnel evr lap L. e Bt ik assuaradulrare dfat ghe SERsloaking is asynchronous

. f I or_.a phar eytical Ly. . .
wits SR o P0 M ySgBoBRBL AR S apiy g
for ue¢ asedigarehdd tlochih hhé Rxgiat. | BewtvedNRrioaiPAMBGync pulses (nearly)

. selected fromthe group consisting of: )
coincigan tq thedpeday framg| rate; Genhsrusad & sxmshrosiger the exgiae slagk, Although

It GPi ofhi Qpri.ne,
b SRR TR P A, AR g, ok v
sufﬁdi@h]ylklbﬁg)ﬁme spag) QB2 aspeehl?m-pm ﬁirﬁhjibéllf, of ﬁ)lr efligple 1 msec, due to the
asyng : Sléuggﬁ“ieclf.]gcl? WE@Q@H Odaég tig}tilgg aitlrig g}spréwpnu : I()]fptﬁ‘g tgrg‘,pgqrjgesfl tﬁat this jitter
nmse?ﬁg?ﬂ%glgﬂﬁédg | ya%mﬂte?%ne& 121%% Eﬁ&%%ohg ?g;i@%icity, or beat frequency. If
sometkind ap phoseclatked lobp dPLLY eveaerosatt atothe akgineastregenerate the 10 MHz

Cc oynd .of For mul ,__0or a pharnmaceuti cal.l ) ) .
clock, BB 1R85 BPiSS o Aoushey eERoRn A HMe dPs-dfigatigns during
these QbepS@EHS R bighd]YtraMstnllss{dR) is @inab18@S tTHR e teARLH M ance, PLL stability,

selected fromthe group consisting of: methotrexafe,

cycl osporin, leflunom de, sulfasal azi ne,

corticosteroids, /?-nethasone, "“-interferon,

gl ati ranmer acetate, prednisone, etonercept, and

i nfliximb. Al so disclosed is a nmethod of treating

rheumatoid arthritis in a patient in need of such

ey " o, o - . M



- NHC(=NCN) NH 2, -NHC(=NCN) N(al kyl') 2, carbanmoyl (i.e
-CO2NH2) , NHC(=0) QCal kyl, -CO2N(al kyl) 2,
WO N ee2) NH S(O  2al kyl , - NHC(=0O) N(al kyl) PCT/US2006/005134
2-S( 0O 2al kyl, -NH S(O) 2al kylg.-NH S(O 2heteroaryl,
-N(al kyl )-S(O 2al kyl, -NH S(O 2aryl, -N(alkyl)-S(O
2aryl, -NHS(O 2NH2, -NHS(O 2NHal kyl,
captuer—raﬁge))aZmﬂl( tinky¢or@tantsl ksduirhd oxfa o BLL -s8( (ﬂ)éZadlebagn parameters for

impl%ﬁgﬁ)a {l‘p%an@%%ﬁgfxsédqﬂfgqudghﬁm&m%f on%%lat&yel% million) of

the rhiemh Fidink iRk @¥ A0VES, AbnSwith T ﬁtt&lés@ﬁa/ﬂnpgtr RbAShe STL, results in
i ncl ude et henyl, propenyl., n-butenyl,

an um@mwnbkdes@lé’ﬂm Verﬁlwﬂféﬂwnst@@t enyl and decenyl .

n, al iphatic, hydragcarbon grou .i h..
K ¢ o RERE, RBicR e orsioct OB A e nls oarS LR of the
syncBfiatish Ngfoiatidn. 1 Setishallt avithobd PesviadsOaBmelind & estimating a
chain. Preferred al kyl groups contain about 1 to about

parampteg frHonodany Aigmerfime pererdi from meisy spmphes rcp@'e}p@ﬂ by ljitter (assume 2
Gau%gagﬁqﬁﬁo%&%eﬁ'dﬁ]s B 1%{ %18%19599 tH vid1dCa! (gﬁ{ha ith Undy &1 ésjﬁﬁlate) The

ranche neans one r nor
statigicalypgiadeedi the esmhkty layveragdisl eqaal tortheyirjanae of aicﬂmauahmb divided by

t | |
the %‘gih%ﬁal £ SERRlgs. 5{ ?ﬂ%ﬁ tIyet@ﬁ%Ww%%loggg oCeday e square root
of th\é’*?l'uﬁﬂ)efrgy s ihahd Herle. X 306 e Freighisn Q&ieﬁ/ém@!iﬁﬂﬁé z!iE%Mmphshed

be substituted by one or nore substituents which
usingBLEHechgagmes.or di fferent, each substituent belng

o RS S%%ﬁ%@l&?ﬁ“@g&% BES0B T U SR oL brGs. 1 and 2.
The 6¥Gh& ﬁk%yétem%glﬁ@d%@mi'clocﬁ)é @1 hdeheh ‘ﬁ%ﬁﬁéncy of about 0.673 Hz on

het erocycl yl , am no, %al k N(al kyl)
line 188y él“)mq @}gq:}kylggxal is M@@y@d gm(éqe)quem @q(xm m}ng The clock signal is

provy%lé%ﬁ % 161930 % %Ivglﬁ?‘%éﬁll% lg%kyg et;’;g Q&LR’ )m%hthgn decoded to create

the p@&ébﬂi@gﬂ the @ﬁfcb@%};@d@iﬁvés@ﬁﬂodicﬁily hingboak uGpY @Izs )The 51gna1 serves as
i ncl ude ester) alkoxycarbonyl hydr oxyal kyl , car bonyl

an mpRbHiP-3 iQﬁV{H{zﬂ@o@& EFRST 05184, nEley ey generator produces a 10 MHz

clock %%n% %ﬁhgé qg%?ﬂl%)lﬁl (ﬁfq’(&%’ § né‘fo?r g@g%vlﬁo xfoveﬁexa%SjoThe digital up

convef¢raCy dilyesytht oab&fpth data-fefe @)Nﬂ(gmedubaysquh )aﬁ 111ustrated by arrow 190,
di n h dyl, hyd te,
and prRpes QD RS CERLOR TR A8 (g - NA CoO) Nt 2.
me&P—Ol:NH(zﬁ's ky1dok diafe N RAHEY Eibék of FIG. 3. The 0.673 Hz clock
NH('C=0) NH( het er oar yl - NH( C=O) NH( het er ocycl yl)

signaj usimipdlt mylme 180-o(a=figip) mmqaﬁ\mwﬁﬁébl 1)942f0r example. The
FPG aprrgam) E% Nﬁ_elgeléja%gglpﬁwuce a;&{a@ (ﬁ(rglly%%}}%l O(’(ilé%:albg y A2 digital to

analc?gabdﬁWerter & Slodhea! deyAnalo &g)@%g'ﬂaﬁlbﬁ ﬂﬁh@er A Voltage controlled
ary

oscﬂ@g}rsql\}(g ﬁm&g )(p)rg%qg lt he M@c@%ﬁg@ﬁl on ]gp.p g@)ln response to the

anal@%lgoalng%/ kf%ﬁdge; I;f(}%)% dlgdlggglalgg k{;llhda%ﬁ%é?%(gg?éy fas illustrated by

arrow 084.0) 2aryl, squonyI urea (non-limting exanple(s)

i ncl ude_- NHC( =S) NHal k I) a (al kyl)
19341 | nTbis h@veay%ﬁm f‘éfa @aﬁ%?ﬁresyafhwmzms sxging [1( ddHz clock
ro .
with n%pgﬁré%ierqu%dp%lxo/ non lerex (Zz‘gcfl}l F?(:} u% Eboegg(%l%h]a,tlﬁ AU ¥h of a phase
lockddrlloﬁj) (EHLIo)rmtcb;tlcomtmcted in accordance with the invention. In the circuit of FIG.

5, PRAS U bR L AALAL s TR 20 637 ) e oput on

line PIEYS QUSY cHeSEnIDedriansolitis ReRdphiSed HRIAR BRIstAP oL modem
i's through the heteroaryl group. "Al kylam no” neans an

-NH2 or -NH3+ group in which one or nore of the
hydr ogen atons on the nitrogen is replaced by an al kyl
group as defined above. The bond to the parent is
t hrough the nitrogen. "Al kylaryl" nmeans an al kyl -aryl -
group in which the alkyl and aryl are as descri bed



"Arylthio" means an aryl-S- group in which the aryl
group is as previously described. Non-limting
wex@apbws2 of suitable arylthio groups include PCT/US2006/005134
phenyl t hi o and napht hyl t hi o-7The bond to the parent
noi ety is through the sul fur. "Carboxyal kyl" means an
al kyl -C(=0 O group. The bond to the parent noiety is
framgh rfgmj éritialheyme siepalxgn Hae d4fras edbjentrd tor @ fogicabAND watasion with the
fer to.ar S W ens .and nitrogen 16 .
modb Bl PyR YRRl PHHOERA 480 s B LB RBApio s commter 218 on ine
220.Cc¥ahiauEih ethaddcat aussd IS btatt U instidl Bohd s@quiditor, 0Oh©Pioetpe uses a
"C%gcl oalqlg%l " .means a non-aromatic nmono- or nulticyclic .
pushppiien toysiarkthedpifih y8F Aevasben. Gommesnial hardware apayghnitialize this from

£ 5. _ :
Ty -
interfaca Gallpnw. wHatevee yiod mahkfpttucardebms @phi@niait] YThe count from counter

substitute ith_one or /mre "ring system )
218 & ged dnosis Sl onToh CRERF ipdatehrd Taepagee & prleding odasrnf  modem
fram@pfls@s defined above. Non-limting exanples of

sui t abl e monocyclic cycl oal kyl s include cycl opropyl,

9935 pethy negatiye 125 eoxyplemenc bHthe detghed nolirt e pérférened as shown in

Sl miti exanpl es. of. sui t.ab nul.ticycglic ,
block D22l et 357 " o TV i CeBveR g & Iapi e A4 The 2's
complBletithie al doh@enichttfdtRed kErpkeseBANSOtR pBSifive AR BESRivERMIng count

or nmulticyclic ring system conprising about 3 to about
errorg O(relgt o 0 afwascoupt errhbinythgbeenntg/nhesasistactory cBhihmount (2°s

e ' rbon- ¢ on uble. .
compBLAR WLEORE AN oL ARSUSROECRE AP L B QWL s
pulsesnd tregenetangl rabdam frafleelsskcdfand kesid. TAOAPDE aofttb @6dick Yhis count
subitituted mﬁ&ﬁpone or .nore _"ring system .
1o 2eE b 5hS TeRIKbeR ol CRURfEY ihd - rElzsdork srpdes; peslavk 23 gjgroseconds.
I ey i
i <o BRSNSy Mal LR AT RS crse . rorpi
widtle o easbritopnise thayis leqindxerthié pulsy ¢ineh diffepenet ,of ahel iripne and divided-
li.k Non- | i.mtj.n xa e of suitable multicgyclic
dOW%&%ﬂ%Baﬁlwﬁwl- i iﬁlﬁganﬁsenvnﬁ&wu@ﬁanfwéfyniw ERAeFsidBripe loop filter.
Instedd tHid in9BRidnYusE ARSuATEY Ghdt&R TUEInaR gﬁ%ﬁe%ﬁﬂﬁ RE HBEEe the timing
cycl opent enone, cycl opentenedi one and the |iKe.
errorHizgaply érconting nieden) framarpulsel Ubxis mesthath hldowse redet doritreecounter to
ra.).Qdi Preferred are.fluorine, chlorine and .
ensuf gL PELIF SR 16 ri e Bl rof B o et apggqmicily (even
thoughh i€ ktil] Séveral rhot),Cothateli 0t inAt @RS d@ys foh@n@bdsk! ThSs counter reset
repl aced by a _hal o group defined above. Non-limtin
allowgy Higp ratial aequisgdon rfeatiugerwhigh ypuld otherwise be impossible with the

: i | 2. ¢ | Like, o
ot ) HOLOTIN i RNDGRE Y o RO s e
the nmotiveticy 6br this' eomteshssIetoetpr, iabthoggla theudcqBisitonalasill bg (hours

. rjng, atons, preferably about 5 to about 10 ring atons,
nmkﬁiPé@W%M one or nore of the ring atons is an el ement

[s ujlrl?ur , al gﬁgﬁiggp}nﬁf@gsnbi nat %1%}1? b Fse% er fQ 'fég)%g(g? g?’gg?lﬁrg 232 and
234, goplifaére 236 eud 238 bl febdheck @lanands 240arsl 24PheThe feedback elements are

M T TR
and tRY digithf SEtHRtof BE ﬁnﬁtre?is%n‘}gxftédqﬁdarhﬁ{aﬁ% Feonlids vatrr@feir%lalri%e 246 by

.. aza, oxa or thia before the heteroaryl” root na
digitad kengnadeg ¢amasttera248i th vejtage contyeldad ascillator2G0 paddmoes a 10 MHz clock

. espect i.vel IS present. as ring atom The nitrogen
SIgna{)?n g]ﬂﬁ %ermé%%ﬁn?ﬁ tI%ttﬁlg Cﬂlé?@rvgiﬁa%?' can be optionally
oxi di zed to the correspondi ng N oxi de, S-oxide or
S, S-dioxide. Non-limting exanples of suitable
heteroaryl s include pyridyl, pyrazinyl, furanyl,
thienyl, pyrimdinyl, isoxazolyl, isothiazolyl,
oxazol yl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl,
pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyridazinyl,
qui noxal i nyl , phthal azinyl, imdazo[1l ,2-a]pyridinyl,

o ~ ' o o - o



-NH S(O) 2NHal kyl, -NHS(O 2N(al kyl) 2, thi o,
al kyl t hi ocar boxy, -S(O) 2al kyl , -S(O) 2aryl,

wo a2t kyl , -0OS(O) 2aryl, sulfonyl urea PCT/US2006/005134
(non-limting exanpl e(s) include -NHC(=S)NHal kyl) and
OSi (al kyl) 3. "Spiroal kyl" nmeans an al kyl ene group
wherein two carbon atons of an alkyl group are
HI033L hed vasiableemeditlbpdivitdes A5b1s usepde ervateraptdel bz clock from the 10

MH%,q E:l%él? erhvrealgl blngl[l u %ecﬁvfﬂ? [ 995 Yrﬁg cfeg SoHy 8{8%(:&{]% iS% and detector

260 Sﬁﬂdlﬁ‘afdﬂue&s N4 udeI£XRER! signﬁt&hlm& 26bhe TRi 492l K¥2 frequency is
rougs of this invention can be optionally substitute
convigpieghgingy itrippeedr fon ghasyukie rapiB Jeictand ris sn emtmlﬁplerqf rige modem

ﬁ*am%%%tree Pﬁh%‘é&th&% lll&mulusgﬁgﬁgr &?Jc'hpgl‘}rrﬁﬁﬂlﬁh% tge rl\gHﬁ Y E'ﬁequency

by a&hﬁnﬁom4mml‘)0nﬂ§hemm <1304 chckJ rls ihphetoeﬁ (Da-ﬂsﬁrmbunter wh1ch cycles at
eroaryl, or_ heterocycl ring

ed to an he
the 1595 éﬁ@o‘tfs‘?“;l%gfl%%%é 05 2P Xt%elry. he'har ﬁg ayBadem frame
aryl, heterocyclyl ring.
penﬁbﬁ??%lx?lfl#gl egggr%fegs include: and the like. The term
[0988] ondhé ycosutos 2il 8 Utaedi' reselution opft 1 @its. sThese ilGubitorepresent the

ERTURIL T R WL 1S XTI ST S—

mod8Hefhe Bhik®i The @SuktNMattiicdi dd M 18XBAP LELSIF 1B qh §nodem frame
substituents, groups or rings) in a conpound, ess

cloclyt BBisosat @5 perapiemend pridesesmeasuceraent of tlee reéa’md/e phase or timing
error tﬁegs?ﬁgec g']ﬂg )1/npglg ?ﬁ‘ls% 81 re%ghgfat?%dg A4 rg rﬁ%ﬁlsnnegqc?%(n qoqaee tex gelge. Fhis phase

errort i3 esrbsequentlynprvbessed threwgha H@U;ﬁfilt@saﬂdSDlAﬁl to wéritddll he MEtantaneous

knovmfetg% @7% those skilled in the art. PreferabIP/
frequengy @ @- tIhedopndfilter eaatrels Haseveralbperfasmance of the PLL.

Rﬁbgﬁﬁr abhy w6 it %}8éc§i\ﬁ’e(ﬂ6bﬁe{\}g :ﬁﬁgﬁ‘&al \P%ehger@grclﬁﬁ‘)swgo.S ppm.

in the para positi used herei
The tegnp omitagordhge showt esidedth OV EXCDfrpasmcy torexthci0 MHz +1.0 ppm.

Pt B Mkainlinizhage o\ SPOsEn AR st to 10 MEEz +1.5 pprn
undedbfl %Sﬁdlﬁoﬂ T}ﬁ'éjhﬁﬁ%&i/ preb &R Gl B g’ 6 %‘;(céehﬁlg_l_ﬁ system worst-

speci fi ingredients Tn the specifi anount s
Caseﬁitlfﬁran@mf#zpmnas a bond generally indicates a m xture

@Bgo I e%‘s)Ght? L%)mlétars]etgxﬁ%;?l b &1 Sfyngms?(%)g_, é gntBAr@) are needed

for a8dqRaRGRRhSideY ThEQ’ﬁll @m@m@k €he IDRES ligRieH 36 mzﬁgwﬁfah Bhould control
and A dashed Ii neto% epresents an optional
the VGRELo @ east % FAange toh d Oyl HE ﬂsly% Peis butslm: preasr thagr+=1.5 ppm to ensure

comfEAEPh T A0SEEH STy LB E Rl 5 Rk s poncs i
the diyital i;i'glmlthmQO exarnt mmrmbml@ow ar bﬁdbrﬂmvt rogen and

@ﬁ%r r}ibqr;% at(géns. known in the art, a

, f P &Lpa £1G: umm@tcswmh%rl\éﬁﬁ q%@clmvtfétlgzon slme 252 and an
' t r h [ t

o) heficty GkErF Ak By Aubhe QP LIUGGR! Bing peiod o

appraxmnesty kﬂ&tﬁ e@bondh el BEL pﬁase chsreevirtual pnedean fiatk periods to the

incorfgdnodeth BAPan RS o R HE fs {0 XA EIREk b dafisisis coherently
relate?lttBlﬂl?élﬂﬁ&hlﬁgﬁﬁmgn@ﬁame?)@nédymTH@%ﬁ?%r@?r ein is assuned

have the "hydrogen atom or ato to satisfy the
[0&4261nce$ speviddicatyte ahithe gishartted sndfodithent ds tpouseds anfinput counter

it 5 SR L B AR SRLALSE LELEL o Th, LEE e

circuit $s Bscdl tdGrddt@ a0l ESOF pithd Ghdth UBOEhRARIPRIsS ithattis Bfual o fhe pulse time
subj ect, under goes chem cal conversion by netabolic or

chem cal processes to yield a conpound of Fornmula 1 or
a salt and/or solvate thereof. A discussion of
prodrugs is provided in T. Hi guchi and V. Stella,
Pro-drugs as Novel Delivery Systens ( 1987) Volune 14
of the A C S Syn'p03| um Serl es, and | n Bi or everS| bI e

L " Ar\n—)\ p— o [r— —~



(for exanple, acetyl, n-propyl, t-butyl, or n-butyl),
al koxyal kyl (for exanple, nethoxynethyl), aral kyl (for
wex@npbe?2 benzyl ), aryl oxyal kyl (for exanple, PCT/US2006/005134
phenoxynet hyl ), aryl (for exanple, phenyl optionally
substituted wth, for exanple, halogen, G “alkyl, or
C-i™al koxy or amno); (2) sulfonate esters, such as
diffegﬁngy of thgrinpwtankydivided-dayh feddbaclesigngll &his pulse width would normally

be p{“% ?&]? gl} ffli_))nfg fh eL ( iﬂﬁte}%‘&] tgff) 1%%?{315 %ﬁ‘%ﬁ%ﬁl é:gg%%?vitﬁr%%gét to ensure
that ﬂfé)Pnrommhlduts targeﬁ pHapé QERE)drForeal %bﬁvergégan&léaﬁﬁmy geven though
esters may he furtheresterified by, for exanple,

it is gyl sepyerg) ]é‘?}ﬁ@k othervisalt maydakredays 4¢ Feverster eof , or by a
i
ot FEPSARE 0L o BB EOL A8 b 1L e
moste )do&Vememtlyh analytaijtmmstelady ftatem c(pfeﬁihoﬁx asipgean ailean 11near model

m de or im tomsrlcf rns are
approymetpIof D H%%émﬁ%rmo 7l %if@vspﬁ%@qu VRO geptrol theory
analydid teHBHRRHS Qé'fgﬁﬁ‘mé El?gf{gﬁfﬁ?rgg%ﬁ%? giﬁﬁﬁﬁ%{eﬁ aﬂﬁﬁlﬁﬂ@he lo 9P filter) to

Optl cal "1 soners and e pre ent co oun
control stability repdt perfemancd le opatatien. sThisaneds! shewer s HiG 6 describes

rodrugs, of. t onpoynds as . wel.l the salts,
freqt%gmgpﬂgtsgﬁaa&égqs@sgg,aggslg%ﬁw%e&rlﬁérgﬁ such as those
[ooigh NELG.exissd did 6f A3YBARhbddl 278 107IRS PRI dﬁfIGOgS The model
substituents, including enantionmeric fornms (whic

inclugdgs 3 phaspedptedion 2 thakreaeiseompat peden fame avlsesnas) | lllustrgted by line
274 ENCGRSLS VR T, 081 SORE 276 BAMoTRILSFATREL 75 i e

of Kd nvleshtatian. Tihiedinpilidied si gﬁihle)’rﬁli)xheSZB‘(El[s snplifie and onggued by integrator
f the invention may, for exanple,_ be subst antially o
282, fhaxme ot ga%é 0s otdr amplified hy aeplifisri284q hayipg aegwfe The
t d & Cthe?2 i
i SEIUR I & 04 g gphy S hnmaion o
290. | Theemesulomg signaleanlinet 282 iS used 18 watrb] guoldgeaonasllakdsciiatbr (phase

.. b | UPAG 1974 Recommendatj ons. The use of .the
intogipiyd54 45 PLoduTe P YiRE EHERE) ORI IDOARE 1l 130k o Hfegphase detector
The ldUpef’Ei&ﬁ)gt Hlu@ﬂﬁt@ﬁ iy FEPRleY cdPbé RepRaddntedSR ¥Hvare £81@H hardware
prodrug of enantioners, ster e0| soners, rotaners,
Voltaggwn‘ﬁ@lllfsl cryateé oacillstoo (VEPHA) woutraltedt bye aj digdalt tovenalog converter
(DA npounds. It should al so be noted that throughout the
6)peci fication and O ai ns appended hereto any fornul a,

[0049]0uUNThe RNV aCRARINBCHithin tHeSIdopt fiRe Wid Be determmed using
unsatj sfied val ences is assuned to have the hydrogen

conventipak sreneonita) thepsy Jephaiques by staging wHbB th@ﬁ@re‘sad values of a and b
AigHaGat r
dete bt g&?iagﬁllgn%gsgglg% %g%ﬂﬁﬁ?i’ ggfguhﬁ&c% gﬁ haractenzed with
these@é@ﬁﬁechlvahgmml&tfemﬁg|tM|HI$ @nllapndsardm&ut ngayproduces a value
ac erl vat i ve thereof e vari ous
(voltge] g ﬁ? a%ﬁh@ GPYFT ftShats. Tﬁle ﬁ}éﬂs efpBticent of
this invention, Greprggsents a dihydroi m dazol e,
i m dazol e, di hydr qgi(az_gl_eﬂm@z%lm/mdﬂahydr ooxadi azol e,
oxadi azoI e, triazole, 2ot t et razol e ring. In anot her
B v/ n t| on sel ected f
lﬁ gr oup Cg&?lcscls S ?IH%m elnr? yl 1§'ers %ﬁocﬁgesb% ﬁ‘@lu%? Whve with 2
period AR 4860 esvdndd K f@ﬂ@;d’mrﬂ )fTb@dletvaMe blﬁﬁlgeldiV?ﬁt(Z@lﬁs) causes a
R3 is selected fromthe group consisting of H, al
frequiradycshifk pf 1 phmad rIdney dhekY CX Chgdin deris comipRBO 2, - OR30 and -
CF3. In anot her_epbodi nent of this invention, R3 is

sel ect ed frﬁmt}pe o Fug© i a

hal oal kyl , hydroxyalkyl , C_OP %g'gn Qa%%gg%e)c IVB%?BO and
-CF3. I n anot her enbodi msnt of this invention, R3 is
selected fromthe group consisting of H -CH3,
-CH2CH3, -CH(CH3)2, cyclopropyl, -F, -d OCH3, OCF3
and CF3. In another enbodinent of this inventi on, R3
is selected fromthe group consisting of H -CH3,
CHZCH3 cycl opropyl, -F, -CI OCH3 OCFS and CFS In

" B s o T |




consi sting of H alkyl, alkylaryl, alkynyl, alkoxy,
al kyl am no, al kyl heteroaryl, alkylsulfinyl,
wa@bkdesyw2r bonyl , am noal kyl, am di nyl, aral kyl PCT/US2006/005134
aral koxy, aryl, aryloxy, cyamp, cycloal kyl,
cycl oal kenyl , hal ogen, hal oal kyl, heteroal kyl,
heteroaryl, heterocyclyl, hydroxyal kyl,
or trifluronethyl, trifluoronethoxy, - (CH2)gOR3 1,

-(CH2)gNHR3 1 , - (CHR)gC(SONHR 3 1, - (CH2) qSCRR3 1 ,
- (CH2) qQNSC2R3 1 g = Roneke 0_-1;aj>kynyIC(R3
1)20R3' 1 , -C(=OR 30 , -PC(=O’N(R3 (=0 OR 30,

The t\NE %%(%%d @&?3 cigxgg R‘%\ﬁ%lw Hc(eﬂl?pgégygggnefer K, where
- N( R30 O , - Q2 1
- NE Rsog g(OZNz F§R7 g‘%) “gl(l%gooé? "3%@%%) £ 5r30,
[03@]\'( R@Qe Llosed OB tRA3der funcESR FREYSE the line@N¥odel of the PLL can be
-0Si (R30) 3. In another enbodi ment” of this invention,
useditp esseg@pmr@anfe%ar@aﬂﬁahabtyt G alfeeansk Tholae fsehrespatic diegrhms of circuits
that gl?dvﬂ% Zﬂ'ﬁggrﬁleoﬁglreng na(l)tyg gok)g léerdlo%N ren%%%v SI r&ggs{aﬂlﬂgngemgns to
facilit4teHiag @%f l;onvenﬁéihﬂ)s&NHRﬁ)oﬂ) theorsl((!ﬁaﬁlq&( &'@ﬂyf(ﬂﬂn@ dtc.). Then the

.- (CH2) gSQ2R31 , - ql qSO2NHR3, 1
detngnmo,@?lyypgey:@r@d 19 2eyRgyivalepy d-l@tqr& vggsion. @ I(b)7@:gs 3cpircuit 300 having an

inpuf ﬂ‘ﬁ%@’; @%ug%g%g)l %es%?%é)c&g%ﬁ%ggf@&ms 306 and 308. The

outputhloR3lY) Shpldjd Re3i2d to ARRMAtierOMinP N{. RC3fcRor Erptovides feedback
- - not her odi rent _of this invention,

for a{"%?%g%“ré%eéfsf‘g r@V}Cﬁeﬁﬁf&aE%c et ﬂ@?hfg% 3Irb§r ma five or
?0248]"3 PRY e RaYdircufty20amlvINg an MBLEIDCH ﬁf‘bﬁllt?ut 324. The input is

terocyclyl or heteroaryl ring wherein said five or
connggted ﬁeﬁ‘éﬁeﬁ@mrélfm 32§ ehdal Siummati@et];@nmc%?@l e’ﬁ}d summation point 328 is

connfhT Rt A6 3P B 8 bR i R sgmmatin
poin¥3322 an@@zhﬁ5|33$gz rdvilded Teddback ﬁm‘e@ﬂmmaﬁ pint 838.s -

i nvention, the O noieties can be the sane or

[90891er ehbe timg epnsinitn ipritheieipraiie dinsirgted in EKe da rrd b aree

group consisting of H +CN, -CH3, -CH2CH3,, - CH(CHa) 2,

cycl opropyl . - EF3RL. o&&mmsmwa&ﬁ “C(=O H,
- NH2, (H)CH3 - N(H) Sf=0 2CH3,

f"@%@q % Bt i ORI GO GE) B oo

techiidueesRRO noi eti es can be the sane or different, each
bei ng i ndependently sel ected from t he group consisting
of H-CN, -CH3, -CF3, H, -CO2CH3, - NH2,
-NHCH 3 1-OCF3, -OH, F, ,sBrKF@} NOH) NH 2,
- OCH2CH2S( O2) CH3, -C(—O) NH 2, . In another enbodi nent
whergF(ghisghe ambpddedrioop FdteRiransfarfisciion danided sependserder loop filter

has aqgangfei‘hﬁ{c?gﬁ each being i ndependently sel ected from
roup consisting of H alkyl, alkenyl, alkylaryl,

al kynyl al koxy, al kyl a :Eo, 1cyanoR2£[ycI oal kyl,

fornyl, hal ogen, hal DR=y1 (1) kyl, nitro, and
trlfluororrethoxy I n anot nt of this

[b?é(@”t ' @&we{ é@é %ﬁ%l%ﬁg o tﬁerc%% ifr q%j%@%%?ﬂ@%lt 'aﬂad‘%tenstlcs of

the PLLGHRerh) mf@(m@onstantsarﬂoambﬁ eTifrae tiendonstfantshrefer to properties of an

nte Ia?%ﬁq%tillﬁog?n COY‘II]_’I)C%Ie%el %tllggp fﬁ ’terrrllngggf:er@jgr{tg(fa %onslqutgxéllg@?s used in an
ideal |s8céH¥0S a6 PEND Oﬁhé'r?élﬁtl&fs}n‘bg‘ 'b%t\iré%ﬁecﬁééeofﬁne é_é&aﬁt@l aﬁ@ttﬁgr digital
fromthe group consistin
equivdjents arCHRGIHREH jn FICH( b., CH(CHZOCHZ phenyl ) -
-C(=0 -, -C(=0OCH 2- and -CH(C=O O al kyl-.1n another
enbodi nent of this invention, Y is selected fromthe
group consisting of: -CH2- , - CH(CH3)-, -CH(CH2OH)-
-C(=0) - and -CH(CO 2al kyl)-. In another enbodi nent of
this invention, mis 0-2. In another enbodi nent of
thIS |nvent| on, n S 0-2. In anot her enbodl ment of

o, . T A o oy N Y LT Y



Formul a 9Formula 10 Formula 11 wherein: the R8
noi eti es can be the sane or different, each being
w0 nbeperseent |y sel ected fromthe group consi stP@USI06A05134
al kyl, al kenyl, arylal kyl, cyMcl oal kyl, - (CH2)gOH,
-(CH2)qOR3 1, -(CH2)gNH2, -(CH2)gNHR3 1,
)q ONHR31 - (CH2) gSO2R3 1, (CH2)qNSOZR31,
020@]2) q msmd:v,mg trapgfer iopticry foa e I pastjenw be bayvrfiten as

noi eties can be th or di re h bein

i ndependent IH(Qamw»mg—wQﬁ&su nggof of

H al kyl, cycloal VK - E@) =N H) 3@/71)-+E(/:D) CRSO :
[Oﬁéﬂg) akﬁ!%e ge %gﬂ%%%@me& termmology as

X O)NH(R30) : (]?30 - SQ2ER3 1) .4 %nd -S2N(H)R30 ; L
is Cor N in Form#/é)4+; ond or a double
bond X |n forrrula 9 |s N+2)4'tﬂ’n S"“p.,ls 0 to 4; and
, R20 and Y are as defined in
wherg) ;i e anwakﬁswaﬁy @Hioé disrtandamping fitonatdle BLE, and R3
is selected from consisting of H, alkyl,
hal oal kyl, hydro @I kyK, b b enr2 i RBOP2¢, - OR30 and
- CF3.1n anotfter\enb |pen nfqrmﬂaezgll R6 is
sel ected fromthe group consi st i ng of H, alkyl,
9854y e nThenypaalysig.adesign and:[\slmulﬂ(tIRBO]?éZfomm&O of the PLL suggests a

T T PR R E e D

as are the same or different, each being |ndependently

sel ected fromthe group consisti ng of H - OH,

cycl opropyl, -CF3, -CHS,Kr g;é(r:gzm -C(CHs) 20H
- CH2CH20CH3, -C(=0 CH2NH2,

- CH2CH2NH2, -CHZCHZNHS CHZCHZSQZCI-B, -C(=0O) NH
[B055]C( =ThNekIfthE aﬁrﬁi@glfact&ﬂ-ﬁ WMen) C(=0) CF3,
-C(=O N(H) - cycl opropyl, -C(=0O N(H) CH2CF3 - NH2, -

NHCH3, -N(CH3)2, -N( ~I\II cycl opropyl -CH 3,
«-N(H)CH(CH 3)2 -N(H) %H)CHZC( O)OCH3

betweéﬂgd'l_g %gﬂggﬁ%e a%_gbngf 151959'%&5' fgicé'&mhty The additional margin
is needﬂ@@b@@lﬁ@))aﬁatﬁcﬁ-tbm delgly amltli@hddltacbd(ali-lﬁﬁ(ﬂ:@plﬁmeaﬂahyﬂl fortbe gain b

n anot her e |nforrrul R10
vath. Mg e 1B tien SR e G S48 G BrhRpt Higg fhe nplementod
VCOag'aﬁ{ K)é'ls sﬁ'@tﬁfy%gﬁ’ér Kidn px@ﬂi@té&a r RRYeh the hﬁé‘ﬂtrﬁ‘&fel approximation is
nbodi nent ormul ae 2-1 fls selected f ?om
useful e dgi u pore® petagietens) 29 fiescabed-l abw«y Ispmhyerexyfihdmpént axfdhe design
anot her. enbodi for mul ae 2-1 1,
teongR B Gl BRI B e RS AR besiteBiee e of 41 - G,
[O$TPr -]E@HZ@HS a difigranodhe digeabgaiul®idvh, méodel 380 8f1tB€ indedtion. The
1. the R20 noieties can be the sanme or different, each

modep dckgfles riteipproTR Fennseled de éanmaémm%ntg?riﬂu pTho seswHipy point is

| l.
conne&%ggl’to ?1 %?%%%5@2 11%1(36_16( ﬁ%gﬁ}-ﬁg%&@&% q%&?ﬁf@m) filter
comp8sihg, amp(liTid?y §SKOAMB 360,|, skmnrﬁié'.ﬁdﬁl)RﬂMﬁ?Zl%% and 366,_gmét§65 368 and
370, r(@(CHug s 373 _ ey qurl%llpigét) Q§ t_h@%lp@p filter iqmgcl:gjé} iwﬂ(irﬁiter 376.
The rg’s%t%f 11%@?%%%%1%@%7% s R% tgﬁoéa( %ﬂ}lﬁ{%@@ggﬁké@ with a frequency
offset-@(a:l:@l NioR 330)an( adbedbaclasigual FomtdigitaRpBasenintitatsr 3deon line 386

| i nked t er, t.o for nmenber e ryl X
to prodyRy B IRE SlEtT B el ST B 6RGK FENALI I Patl it gymmation
point B5A ehr ghplifieizdofive or six nmenbered aryl,

cycl oal kyl ,” heterocycl enyl, heterocyclyl, and

heteroaryl ring is fused to ring D and the fused ring

is optionally substituted wwth O to 4 R2 1 noieties;

and the R2 1 noieties can be the same or different,

each being i ndependently selected fromthe group

conS|st|ng of H aIkyI alkenyl alkylaryl, al kynyl ,




In yet another enbodi nent, in the above-shown Fornul ae
2-1 1, Yis selected fromthe group consisting of:
WO @RA01622 CH2CH2- , -CH(CH3) -, -CHCH2O, - CH(EEROsH006/005134
- CH( CH2OCH2- phenyl ) -, -C(=0Q12- -C(=0 CH2- and
- CH(C=0 O al kyk I n anot her enbodi nent, in fornulae 2-1
is selected fromthe group consisting of

éﬁ‘)@] Reuformange  ofhihgrRbdy AAerigh | capabe dether- N@m@c} asing the digital
sy 008 s 1 i PSSR IO sl e

used—ihl(ﬂRSdhhﬁal mQR30 Anyl\m@l-cb@iomﬂonenmﬂlﬂ{)ﬁ(t*ﬁ@)\mxw a.re adirdferted to their
.NRS(%C&:.O% N‘(,R .SO)é t he moi eti.es can be th
cquiygiptevighitl VEEOR Get-ng ﬁha’a@ép%b?a% blegraten B8 YESWD: hdbe digital
s1mug%i’6ﬂfba%( Qi;&%s%i%d&%a?%(téjg)eglhﬁ ﬁf?ct? %Sféh%ﬂqr@#’m? (%@Q%%%g%"h do not
easily (1@rilytq NHSimplificH2ingadtaRalytis tedkidu®80, - N(H) S(O 2) R31,
- =0 R 30). . - 0 -S 1), , .. . . .
(A85BR  PRS e efegY o e i Frask] Enihigh ) simlaion gl s the

modiHcatibn &f thi|gainds patk Yithif Mdriedy altky | T}%‘ﬁmﬁﬁaré)a%]éé'b whd'Rplaced with

R20 noieties can be the sane or different, each bei ng

a ong-peledER didter hyving palstgain pf meﬂlh:‘eW@Gr @W tocwmsiot purlinit thr; peaks of

the n%t%fse%&r%@ngﬁ(s Cl—gf)ﬂlcﬁﬁl%g ? tglg ﬁpe’ 18—@5 %%B &oﬁ@y@%y tlip. This

clippifgOvianid SeRR3inla blas éﬁbﬁm%%%nﬂml volf4geid ﬁ&@dﬂﬂﬁ@ll)l zero, such as
- IknyIC(R3 20R31 , -C(=OR 30 , %
durln_gl\feqqgglt}ozl The rd _r@q;@gs ihe pemlu@) e sg:gp)rg_sses any bias during

acqulsH%% ggl%é%qé% fga?fg%ﬁg%%w %a%g )n%a&g due to the additional

IR ﬁlca@(dzcta)yl\i@aus@)@ theaflategaimbi VEHeydantping Reformwaseinitidlyasee higher than
oget her, .to form Ive or six nenbered aryl,
WPICEL‘?&C%PQQ% eﬁ’ this G%t%?aé?f@?fff Shet er ocyclyl or heteroaryl
[‘006&! WTERSad3i hk £k sﬁﬂn‘lﬁ?até?ir andlitlfe FRAIRESR gorﬁé @cal operation conditions
cycloal kyl, heterocycl enyl, heterocyclyl
are lﬂﬂtﬂfff@’fedafl)m(}ﬁ i Shgnd 30f FISdO shows p@ts:m%\m‘lomh ighals evheni thg input was -
Wit h

iR e AR e 5 o R L. 10 s

s1mllbﬁﬂe§lgtsl \Vllﬁ’éhﬂﬁél ﬁﬁ@"&l' s¥epSeetoR Gh@einé Fl‘i’am: hBRe @fcBthh SARS 16 histE
H al kyl, alkenyl, alkylaryl, alkynyl, alkoxy,

lapm an%"hf*o tlr%lyan@trorcww;lkwe ifcoRyyg , mn«é@r@gﬁme pulses and the
rege t@cﬁi’f% epéltlge% %15 %ﬁvﬁﬂatedr{h}ohg% o%gé%vst{o'nf J&J&{ b 13t ¥ne IR gain

IS se rou nsIrsting

portierChi? Gtd2loop filferl CFidg 1R -fﬂkﬁﬁhﬁé)ume Qﬂ(sﬁﬂt Ziﬂ'zlbout 512 modem frame
=0 CH 2- and

perioag_llqg %%%t&?;ﬁ% gqiqlgesg(m;acr)% theserg,(r sampleg grejeffgetiyely gperaged with
its décayi%g]e Efme%tlai ﬁnn%lﬁge anghier ’?ﬁ@%éﬁgéu/ah}é %Ettﬂg filter represents the

above-s las 2, 3,
averaigp inpatt tisying bwor @25 oﬁilﬂlmemle = | petidt), mitiipdied by ine Eam e 882, Since

6.and 7,. L.is {50 anot her
the TR it ftduiles € iRtRud Kisuial chaan: Bomiias AutbS! siales 4 an daput error
Valueacﬁdt275/5m E%h@e{)vﬂﬁih Efe@% b ?ﬂ@ﬁﬁ&p nggm%ﬂzlﬁ%r %f)prommately 2.9

mSSCyeThlawamecrane g@ﬁdlmndetemmn@ hfetmlsahqmtlﬁormdras th large to
i.S ,sel ect fromthe

contug%ehsaihg b r\]néoui$ %g:' prgf%gllfle B ‘,ﬂe%}gl'c%ﬂmzeh rsgﬁ'&f; ;Ftherwwe the value

m&men;h rthmB Q)27 mikie) andl %ﬁfa‘s Rerot.S WWEéE HeSitipit
repre ar oug cons?stl r?é of H, a?%f %al gger}mEé N( R30 s) ISH'Qse oror

jitter @@@ow%ﬂ@ s} (less Hgpal W), ﬁlﬁétqaéyﬁtaiteem@ﬁf@an l@re sebfling penod

enden

ond 7% 0 Y S0 cn IR L PHRERRET S 35580 F it e
error, K =E)NoEBRIE phase@m@)mbmoulcfwlbaﬁﬁ&a 1 ek S.0 2) R3

1 -N(HC(=ONHR 30) , -OR30,-S2(R3 1) , and

-S2N(H) R30; R10 is selected fromthe group consisting

of H alkyl, aral kyl, hydroxyal kyl and carbonyl; the

R20 noieties can be the sane or different, each being

i ndependently selected fromthe group consisting of H,

al kyl, am no, haI | ogen, CN CH3 CFS OCFS

~ oA



lppmclock error. Thus it is clear that sone sort of
addi tional synchronization is needed. [0012]
w@RBehawked 10 MHz cl ocks can be used in both PEEUS2006/005134
exporter at the studio and tiB- exgine at the
transrri tter site to maintain synchronization between
he two | ocati ons when theg are connected via STL
¢

[qoﬁﬂl Hee Vel ysed fayha,desaribed digitel audlic brasdeastiag syssems is unusual
becaﬁ%ﬁf t‘ﬁﬁ %\E&néﬁ Qi Fg@%ﬁ% ?%Mpeﬁclrag&z ﬂrcl:tt S)rf albgﬁtafé I?llﬁllgllil F(’O 673 Hz
to l(hMIﬁr)naibng/mthﬁhdﬂmﬂatf\mty kigh @hadel jitger @nsu@ﬁipuopms@ &kothe STL link.

at ge trans trer site. SUMVARY OF THE | NVENTI ON
The gy fq“PHPBéP‘i‘ RsEsads ot dRroding apergdisapespege from the STL link.

I f

B b o Ry ek e P BT RE G (B is converted o

synctphvdsestat e effartr efcerchi mepivedpmoderi ﬁrgmmf Thedaih ﬁm;amsignal comprises
. pul ses that .are 1ep resentati.v he start o dem
peril F88ab 3fien LRORERCPURY s o fiat el aupdie feme. Since the

outpﬁﬂ ﬂhé& disd he cﬂﬂgﬁf@df EAMR: MPus §shaks neRBt fmAltlpfida by %e frequency
dem frane cl oc pr oduci ng an exciter clock signal,
y

mult&’é‘@ﬁtf@qw (a1 millon)e pnd Seltered éh@floqm Ha@sfcn fusetien,dbls phase noise
woulﬁ'&n ne%a?lé/p\;e%g .lfgrgg, rﬁ)ﬁzgﬁ'tnt a{e ﬁ]]%; (% Iﬁlta(he e)?cgemely small to
prodt‘msnzi vedyl lowgoudtuer ed héike.C D Edet ﬂieglﬂab bhﬂd\ffﬁﬁpﬁ%esnﬁﬂl that it takes
]_&PE count. An apparatus that -perforns_the nmethod is
severaf Bgurs fgk,thg dhasq ererdp cpﬁveaa%ifﬁeﬁhoygg@ &Gsthand HQenthisgequires a
r ng an exciter
hlghgfagigtg\%&tﬂﬁﬁa rm%em #g&rrgl dc?%ﬂ%lalfa&r}mé& r oadcast i ng
[9964]em THeé Bthmarattals arominkied es yaeld itiaprdquired peformancagnder the

llt rane pul ses.that are . . . .
m‘l%@ odiont .ds%ngo § iﬂn@sw&w WG Ine R kipgpatigngfagtor). Using
convEhtifhal Serdd lodpRlenBilopy! the YRGLEIJY tﬁéﬂu gpéhohnﬁb y 1 hour,
frame pul ses 'is control l'ed by a cl oc
and ths| loggeis corerdammpedd with c |damping ffantorpobcdb@ltnl;}S alo ensuid etability to

c ount.er for_ count
scoobirfliecV AP vortpoy RS P Rl o L0 ePHIRE Ve ponststn (1 and 2
describedOpiive) @RS €58 Pﬁt@ﬂl aéenedfest ioFhiehi@ft luelf aseﬁﬁllatlons of the natural
i ncom ng npdem frane pulse, and a loop filter for
frequepsit a1l Jamping fstosxci t er cl ock signal in response to

1" Bhilg B SRRt ol et bl oA M St huggiments,

will lm appacent o thosansidiled ar thblal’tkthfitO\far@ﬁs Ehdnigasli baﬁl Bd Alal® o the disclosed
b 001711‘11 t:l ‘i‘?&’ls a bl ock diagram of a stud

embadirgenipwithapt 13 1554005 94 94 FRPHIARE Sebfortning following

clainfs@di o station. [0018] FIG 3 is a functional diagram
of a portion of the exciter at a transmtter site.
[0019] FIG 4 is a block diagramof a synchronization
circuit constructed in accordance with the
invention.[0020] FIG 5 is a schematic diagramof a
circuit constructed in accordance with the invention.
[0021] FIG 6 is a diagramof a |linear nodel of the
i nvention. [0022] FIGs. 7a and 7b are diagrans used to
illustrate tinme constants of the nodels. [0023] FIG 8
Is a diagramof a digital sinulation nodel of the
invention. [0024] FIG 9 is a graph of the PLL
response to 1 nsec initial offset and 1 nsec rns input
phase jitter. [0025] FIG 10 is a graph of the PLL
response to 10 nsec initial offset and 10 nsec rmns
i nput phase jitter. DETAI LED DESCRI PTI ON OF THE
DRAW NGS [ 0026] Referring to the drawings, FIG 1 is a
functional bl ock diagram of the rel evant conponents of
a studio site 10, a transmtter site 12, and
studio-to-transmtter link (STL) 14 that are
constructed in accordance with the invention. The
studi o i ncludes, anong ot her things, an Ensenbl e
QOeratl ons Cent er (EOC) 16 that |ncI udes an |n'porter

e ~ N o ~ e

-




a conmputer controller where all transm ssion

paraneters are controlled froma graphi cal user
w0 nicenémer (GUI ), or whatever the manufact ur erPAEEN06/005134

conveni ent. The count from<bunter 218 is stored in

| atch 212. The count is latched in response to a

| eadi ng edge of a nodem frane pul se. [0035] The

s 18" s conpl enent of the latched count is

performgd as ss i B.b n

si gnal n?hat |sg% |dvi:abrr e4 ;c‘:}%oﬁ&ﬁngggn% &?? q%‘gﬁwﬁl n}(’dem frame
clock ompbmadersting systeng nkemiethot cnﬁipheﬁhg(ﬂﬁe stegrgfsent i ng both

positive and ne t|ve |mn count errors (relative to

zero cotffflvarg pphmality p E‘oé%‘@rff BN PHeesdhafr @ rapersentafiyeof the start
of nﬁﬂ'éﬂxt frhrdes of Q0Bb TR all eXﬂads‘?irb Rgrth q{}ﬁiﬂ% S tht Modem frame
relative phase or timng error tween t he
pulstsertTQil@d txyegeo@mfrenhercinﬂ:km frame clock of t he

exgi ne. e PLL aCtE? f {(educ this count to zero. The
resol ut P’BO UPe AR EX VLMK SIERS 44. 1 kHz ¢l ock sanpl es,

or aboubowdingl fules @ﬁﬁé‘é@ﬁtatﬁz@ of Y BxtliteP BRkK RIAEE1d gfoﬁﬁge a count
| oops, a binary latch-type circuit is used to cre
repregpntafiyent thningemar af ¢ach dicosnh modpum fivang prse; iasd equal t o

t he pul Lfferen he i nput .and di vi deddown
feedbacé&t}ounig% tﬂe ‘I:‘hm{e? Pol%ggl%gldphe ﬂ?eot nlger%nf 'y be
processed i nThhmeﬂ@dn)ffclahlhelr furthes t@apridifg thels ion

uses a éounter (i nstead of an anal og 8u| se W th) to
i ndi cat ECHRE e 6P Tk FesBpnssio BiwaRodant ﬁmﬁ@uﬁﬁiﬂemfrarre

ul se. Jhis I e
gnsure %—hat ?ﬁéﬂ%ﬁlﬁ olsfg%//vlﬁ?hli’ ﬁﬁﬁ]t%} (% ﬁﬁ g ?J(ftl ne)
error atalimgdhw%’rsg:empimmcmtqﬂthelcbynﬁ( even though it is

conver gb. - Thiee BBkt PR, Hicetin Tk Frmeicalaive of the excite
cloclogigii] ad ;Ibr@ﬂucfeﬁ%tshh%ea va%bl%t}nmﬁéjd@fd'%le rwise be

i mpossible with e conventional anal og pul se wi dth

met hod. 5The Bhfh@lﬁthpé@f ebaim dpBirthet cogprastugiibsistepard: t i me

is the glon for this counter phase detector,

aIthougrh BRSO tion is still | ong (hours i nst ead

of daysg.. [ Oﬁlﬁ@b BRs 1f00Pmkchioh®fing BE bUARS cRIRRRIH QMnodem frame

poi nts 226, 228 and 230, limters 232 and 234,
CIOCka‘ﬁﬂIhrpﬁﬁglfmsﬁmdt@wpwﬂlsﬁémm el ement s 240 and

ol rents: RS Q6 6eRIRE B BRBuRYY P THPRTR ot Bsgy et are
represdmativeiof thd siak oﬂ%damd‘ratdﬂ@ @agdioadlgrﬁtﬂﬂ zmditda@ef s1gﬁtﬁs wherein timing
limter . is qgnvert ed ﬁn anal og_control voltage on

of thg fgders fgmg pulsegiis contro e%\ P&y deBaRe elockisg. A vol t age
control] @cqtagé Ebﬁ&cﬁfe@ 0s@RPoPFRPVGRR a}xoexM_%r c‘f+ 8 gnal;
signal on ITne I'n response to t 'S con
voI t ageﬁ [:O)EIBG@ foA mntlag)lpelmdeprasnthtwe cHT the Sekciter uloekl signal to

P 4% . ¢l ock frtomthe 10 MHz cl ock. The

pro R?SF 08811 RSN ?}b"e@ PR SBRL0f SaER HYeRIngBAteR Sramseuliey and
258 and, d I
e gl oSk BALOlor SOROIAENRIRMNG Aok sfithal inSbpoRkOR/the count.
conven|7ent ﬁhﬁ@@palﬁmsyfgbed 6f 6rrthieheorapiddiog:sanpl e rat e

- and f th te. Th
var i ananel S s T Efunl n etarbars i S F85S pHETo
Mz cl agk frmtapﬁmmb»falaha%t firthef citfigAistP000. The

44.1 kHz clock is input to a 16-bit counter, which
cycl es aéilrcvﬁéorrfélél@ﬁwther%’ﬁeomakmem ofithe OOMIB5536, or

I nmodem. f d
of "approxi mceryeEser afin® BBy SHETEN o, "218 has

a resolution of 16 bits. These 16 bits represent the
rel ati ve phase difference between the virtual nodem
frame counter and the input reference nodem frane
timng. The count is |atched on the | eadi ng edge of
the i nput nodem franme clock. This count (2's

conpl ement) provides a neasurenent of the relative
phase or t|n1ng error betmeen t he |nput pulses and

o o o o, o o » o a1




[ 0056] This danping factor is set to a higher than
typical value (nore typically between 0.7 and 1.0) to
w@e@silaes2addi t i onal phase margin for stabilityPCTN82006/005134
additional margin is needed %o conpensate for the
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one-poﬂgggﬁg?#¥¥%g?gﬂ%3?ﬁgpa dc gain of b. This was
done to snmooth and limt the peaks of the noisy phase
error sanples. Wthout this filter, the noisy peaks
woul d typically clip. This clipping would result in a
bias error when the control voltage is not nomnally
zero, such as during acquisition. The filtering
reduces the peak val ues and suppresses any bias during
acqui sition. However this filtering actually reduces
the phase margin due to the additional IR filter
delay relative to the flat gain b. The danping factor
was initially set higher than typical to conpensate
for this anticipated effect. [0060] The design was
simul ated and the results for some typical operation
conditions are illustrated in FIG. 9 and 10. FIG 9
shows plots of various signals when the input was
initialized with a step error of 1 nsec, and with an
rms phase jitter of 1 nsec. FIG 10 shows simlar
results when the initial step error and rnms phase

noi se are both set to 10 nsec. [0061] The timng error
bet ween the incom ng nodem frame pul ses and the
regenerated PLL pul ses can be eval uated through
observation of the output of the HR gain portion of
the loop filter. This IIR filter has a tine constant
of about 512 nodem frame periods, or approximtely
12.7 m nutes where the error sanples are effectively
averaged with its decayi ng exponential inpul se

o L ey e o " e



