Cl RCU T DEVI CE AND METHOD OF MEASURI NG CLOCK JI TTER
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and therefore a large number of flip-flops are used. The large number of flip-flops
can occupy significant area of the overall circuit. Further, accuracy associated with
such test structures is typically limited to the insertion delay of each element of the
delay chain. For example, if each element in the delay chain has a 20-picosecond
delay, the accuracy of the measurement taken between elements in the delay chain
may be limited to plus or minus 20 picoseconds. In processor circuits that operate at
frequencies in excess of a one Gigahertz, a 40-picosecond delay margin can represent
a significant amount of uncertainty in the detected clock jitter, which may be

addressed by adding an operating margin that is greater than the detected clock jitter
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[0015] FIG. 1 is a graph illustrating a clock signal that includes timing uncertainty
due to jitter;

[0016] FIG. 2 is a block diagram of a particular illustrative embodiment of a circuit to
measure clock jitter;

[0017] FIG. 3 is a block diagram of a particular illustrative embodiment of a circuit
device including a circuit to measure clock jitter;

[0018] FIG. 4 is a timing diagram illustrating edge detection of a clock signal using
the circuits shown in FIGS. 2 and 3;
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period, which, in conventional systems, could result in data transition errors due to
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particular illustrative embodiment, the hierarchical multiplexer circuit can include
additional tiers of multiplexer circuits or logic, such as the multiplexer 222 and latch

element 224.
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In a particular illustrative, non-limiting embodiment, the nominal clock period may be
1,000 picoseconds and each inverter can represent approximately a 20-picosecond
delay. Using the delay chain 206 to measure clock jitter, the delay represented by
cach inverter determines a granularity of the measurement (i.c., an error margin for a

given sample). For example, in a particular illustrative embodiment, a measurement
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Adfgypiopthe yasptingawink SRy ieRProR el Amsder BF Siefel Bilveigete ©
thd %Mhﬁl%%zﬁ&nt al IR SlRp @D AAhPerkELe6 td PR RRI4BEdoseconds. Thus,
controller 228 controls the first tier of the
thhigeanalacity ofathe paiticilel eloek cdgoudsheragnation cambe eplasgat to @8
and 210, to sanple a paint within the delay chain 206.
mFﬂ&a§ﬁ€¢gP@eﬁﬁggﬂﬁ???ﬁﬁexers 208 and 210 include a
[0032] Pl urmld patti@flad iNAkaSive BRbodinRnt, QTRARSIgHal teeiRedhtth@blobly
of outputs of the delay chain 206. Each of th

e e
inppid0al b rapeiord suthp delgy shain RO géihayirewarevipn@00. The delay chain
SRR Soh B PS5 B LM EH LT Sl
suthas eeankltipicgra208 ané anplte shrple @ poait @dthédthpdicial, chaih 2086
the del ay chain 206. The selected point within the
Incgengipl. diampltipbrrcrredP 828 2 € dluds acnlBakityeRfgarys that aleock
i 1aal e i :
SRS o BAPUTSL Qg EREtiE AR, 287 o iy of
owplge of the dalaglcheik 204\ cbngspandd wcokregecirodotthatofione gf thatdetay

than the nom nal or expected clock period. The del ay
clemghty sugh %%ngﬁlsﬁaﬁeﬂﬂ%‘%r@ﬁsnt roller 228 controls the

[0033] Ml tvRl @&l §e20& angili a%@le@t%@%bgl@ whifhéh t‘h@'@[@ﬂag dhalabse.
to the latch el enents 212 and 214. It shoul d be

Thmebbgotadawdnttvigtin theedebayanheing2 06l rasyateptoperdfa chagkmdige of # olerk
the first tier of e hierarchical. mult.iplexer
g ng Sl e SIGH PR EY MsheBRED aginggnay
repheaénm agRbgd ra cckmalingy ekl Reioe tieh &@B4ts: thdithe nominal or
sanpled data fromthe plurality of latch elenents are
cxpeetod glogk perigehr B dellay Gam sskastpr peintsy comfralicp Pa% epntigds the
Cor ! ol o .
o RIS AR 220 T MR i Sl d Bl b S HGLh BSepbli€ 212 and
2 Bindt kieiuld beundetstddiethix theraaeha platalitubf dyppex Eoncthe Ciudttticr of
thlé%presented by an i.nverter 218

terarchical multiplexer circuit, which provi(?er;%ar%pled data from the delay chain
206 to a plurality of logic elements. The sampled data from the plurality of latch
elements are provided in parallel to a second tier multiplexer of the hierarchical
multiplexer circuit, such as the second multiplexer 216. The data may be provided to

another tier of the hierarchical multiplexer circuit represented by an inverter 218 and a

buffer 220 coupled in parallel, which provide the sampled clock data to a multiplexer
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buffer 220 coupled in parallel, which provide the
sanpl ed clock data to a nultipl exer222. The del ay

W@ b@o2984 ecti on pointer controller 228 can coP@T/0B20081€72629
mul ti pl exer 222 via the control |line 236 to provide

23 elteatrpyediainl solekticapainteo centradier A2 & tanmentroLR4 nartiplexcer 222

t 226. .The | it 6 j
vil 85 B f b a0 s L RE ook b bdBER slsepiapdggmd
toahe Idgfb SRRI228Y TROIdMic ¥itdud 226tif edhedday dekRahmeMther the
003 The logic circuit 226 may provi de an out put,

clg@wdgaswaaf@@ a|thg wenpligg PRt satkp! thagelspicheini2R6+¢ he

0034 ¢! ¥ ERBINRQR ok %aﬁ?owh'é B bubi Fucﬁdag dlda00Rldio ofne

| ogi C CI rovi e pol n

sadfjling tpatin ﬁn P 8lclag ching 206 Ivaaythe batpﬂt 54?6 e@ddlﬁ@namlm thb @bgic
controller 228 to adjust a. sanpling paint of
CifRyItt22QIeayerevide g dghey chaip ppalt%raﬁﬁimsgn%m g fethe ﬁiﬁlaps&hwp

se}{\%clhgh ?ofnt&‘? At n_ger g!?@'td"ad}&s@ a sﬁﬂgﬁnn‘p%) ihd &fl{h@ﬁlulltﬂale)ﬁrs 208 and

rative e I ment he s ng poi nt
2H)eﬂoaymph:aa diff2626t payt withlinglat delay cadcR0G eniaqehrtiduddr iilgstrative

| d mpl
dimSirafpenemaesegansge S Biing06mdy trdidnt GOtk pifod
th§'@1m§h1hﬂ& AR Hhorhhaf O8cIEFd N, Qﬁkﬁ'ﬂh@ shifl Rl'lt‘i’geﬁulhtf Ma@b@ £600&4

point that is earlier in thé delay chai'n than
by seledtiap agliferent sTplisanpint mghpdélay chain tdweiemteﬂyaiyse@mm peint

206 t t ed . di I .del
i3 egot Br E0RT bR YR RES LG PbRt AT st g 4f e Bty
cHasEeb @Ry tdpeeseMintrbeGbPEiktahtLARNMYE dela§QBSH 208 t@veled by

particular illustrative enbodinment, if the |ogic

thé ieflga it tho plgcki sigaaliiapesson thamominal glogk rcawrneywas not

[0035] fou ”ﬁlt% r{ Hﬁar%ﬁﬁ&%%ah@@ &gé@ %Hrqh? lgrglf %190%'1’[%60({%%1‘19111165 that

206 Clrcurlt e sa

thB Qidek ctige ﬁamixttefo@td A th fahiap tho® withirothe alela!y @ﬁalﬁn ttagl the
period that is | ess than qr greater than

10&@;9@@?6 d2€ M I lEthe SRMP AN tﬂ gegpletaha d%féqr@ré p@fntpﬁ a clock
f
haa/??)é gého%%é} is leﬁ e@ﬁfl bk f‘élaf& thah thé &fpe&ﬂe kfogk 15%19&(5 d@ﬁ&ﬁmg

reach t sanpfing poi nt o Ic circul
omty vphue wif the samghéddadatac Haipartpolant i€ theattpngctlu@md:dg@di%i llco:t reach
ensate fqgr .a shorter clock,period., The cjr

thgg Rlingpint, lg%lf) CHFHT A PRPY gel%%hahn p(m}ter aél ustment 248
to(‘c%ﬁipﬁﬁslalté fod atsﬂ@né?‘éldck @eﬁ&@ I $hO%uitddkVicc 250 ’ca@g&g&%lzth@f

he "hierarchical nultiplexer circuit to sanpl
pragqus sgau, l@mqmlﬁpﬂglgpb@ nimltlp[l@@@(ﬂ%(ﬁl:(b 21 ﬁeamdo?éacpf ther cui t

s the clo Wit hi ay chain 206,
nigieni Gl AFGpRE cfe S5 PR Al b e Y pE oci
[0036] del agn&lhe Ydgic tiR@itc128akcaal Ay cladk b erwwﬁmfﬂe@dﬁp@c&lam 206,

signal 235 to adjust the |n§ut cl oc gnal a known

the jlogac pineuiteRidrinay adies theneriap élq,chﬁ@i@ySZOQrvaa thterc idelagns
ot RN SR RS 0adhy 36k ATLLASAETE nan i,

ind&hﬁ:)at fsnﬂmhttﬂ‘tﬁe biegk Blrgnﬁigrahﬁltlbhelrdhé dylag biadin 2006t dnoadjurecd

) oint in the del y chai n 206 before t put
“%‘F @\ﬁa whege d o fpsgsepts theoprgaton/ arsstigngislay ’qu%ﬂ“

béﬁ‘ﬁ{ﬂ"ﬁfﬂ;f the ﬁ@lﬁ? kh&ih 2868 the sampling point in the delay chain 206 before
the input clock signal is adjusted. The delay chain selection pointer controller 228
can resample the clock signal at the sampling point within the delay chain 206 to

more accurately determine the clock edge.



can resanple the clock signal at the sanpling point
within the delay chain 206 to nore accurately
waledoeniise the cl ock edge. [ 0037] The vari abl e BCDUK2008/072629
del ay el ement 204 is coupled to an i nput of the del ay
[0037] chai FhQ@giably dddksdeiayt demerd 26 vecbupleddk ag inpuabf thy dalay chain
0 ti i ncr nt with high precision to alter, a .
2Pt R e SRk sitithy™ BLERG s dperd i, frocision
toGit N tirfdGit wRlchadddSigradistrb&ivlrdt 8l ®16 delh 2l a3y &fdsting
the granularity of the delay chain 206 is effectively
the yaaside eloel delay Rebdhe grgaulprpy eheddpoeliein2ftis chiggtively
th b o] - hani f circuit deyj,ce.
or i s d B R TBIE Rk BEL DL IRl R g or

tht kicgit dskcePeao gpedadd srpdll picoisesidck hdjufaichiseutiag thet disck

i nput ¢l ock signal can be adjusted by an increnent
cdgraieterdon pegessh AnrarHeulgi theyinputclostirsdal sap Readiustrd byyan
‘ ; : . s
Lk G A R R
chath picc dxecamdpldelf aych ddivey alamne@bidveh @b dekindetea?3&lintwahices a

04 i nt.rod - pi d del del
2R prigon RHbits THEO R i) Pa GO M FORHa e
pi&m&t%ﬁ&{d)&‘éfaf@gﬁlaiy%a?ﬂ%@%ow tiRCint M enDAT R IcABinR Y Hkher the

in the delay chai'n, reducing a margin of error of
clotlecdgeotkusbdd)to the nexitseoplingppintigitbin the delgy Bhain, reducing a

i cosecond Wi, t hou aving to,add additional s [.jn
S ESE R 1 40ttty PR R Sl sRaEt § b RsR ot
hdvingstaQdt @ dPigiohd] A& ﬁ@g@rﬂoihﬂaatwmetwaem O.S piagsceORmALiS My

al so be used. [0033] us, the logic circuit 226, b
dqsekade itrshoulfh be gaderyioed Hiahother e incaenss marnalsobg usedan

sa dif fer. | 1.t A e . chal.n

ousal & PRIEISEEDoIPLR) Byl SR dineRale 288and
240 04 @inhpe diZ28ert poitwvititla tiinddliyectain Y adj st coaitdbol i delay
the hierarchical nulti El exers. to sanple different

chg srlestign epigierisentadlicag 2R HaprYides licrativa pfivaimentel WSt ed
g GE ol Bferd ROBIREL RLRG AR RO UREE TR
itdrhtgvaty adjksted spmaled of thieteecived clonk sigdarcat be aswitarfindfthe first
b o b3 BB RS PRl b RyREkim
fog gjﬁhgt@.et, g c@IGh s HRGHhRB ol@g%egcn@aﬁ é!ii%_@}i a clock del ay

ment feedback signal to adjust the variable
[0039] cl ockhallekmycizou 22Ghen dsipinelly rafimgithe detgationsky piowiding a

LRI e S e R i R R

Td logiél dircdi2 8268y adj thshdjtdied viatk abderfliRCiortgiradisedP theby
a first fraction of the delay period (i.e., a fraction

trggisitipncpd ity clpel vigrhhc Bar sypmpdes Mcdepigyiterié Aéhmagrdiusethe

v B R M S Rl T W RERATEY L 880 ot
datdyorkodhdedibeacletiday eldmentos thd délecteldin2®o)s iThpadgis tirddit 226
i then Te-Sample the adjisted clodleto dertet the ags of the clock® Fithe ddtected
edge of the clock signal still has an uncertainty in the measurement that exceeds a
threshold uncertainty, the logic circuit may adjust the variable clock delay 204 by a
second fraction that is smaller than the first fraction. The logic circuit 226 can

iteratively adjust the variable clock delay 204 until an edge of the clock is determined

to a desired level of precision.



threshol d uncertainty, the logic circuit may adjust
the variable clock delay 204 by a second fraction that
WO g008zd1Ber than the first fraction. The | ogi cPCI/D82908/072629
226 can iteratively adjust the variable clock del ay
[0040] 204 Dnting a tast ieecignlomfthet lhgiccirouik 226 cahegprevidic ae dutpot 246,
recisi.on [004 ring a | ast
ind Bt oY e Y4B E06F btV siteciad pAcsRrd BH 86e put
prédiSion] ek paxticodr ﬂﬁ@ﬁratw@%nﬁ%gﬁ'n&ft thB R 8d EitSI2GNBh phRSde a
detected to a desired | evel Oﬁgr ecision. In a

copsiot signgl apdipatinggeshartesy deteptsd dlogkneriod based egihe dogkgifter.
T%@@o&?& éi%{e?o (c:ig:?oc% rp%g (ti %l i ddlgeﬁg wo@sq'cgs%kélg&tq%n%go%%@ﬁ}onal

FRSTEIE

cifduitrd @sdntoahe aseaﬂlcﬁ Iucfshnapﬁml t6 Perfdyn umlulcfaﬁcgloas Wawhsds to
case clock period. Additional circuit elenments my use

adjyé B freqpenconet 2 ﬁp?ra%%?l%lf P lodfust 2 velfreeiobasireit nFers
extag1 aiaHSka \%er %HW CI @ﬁby%ﬁ{r@lt élf&%t%e&cﬁ% &5V1H9d that can

Pugta tage curt. For exanple
utddza phd detcoral ¢lagdepaivd tb a@qmwyck:ﬁxmllen&y o armltage neychoe

rowded hat can utilize dtecte cl ock period.to
tlaglets Ip %Fq}@p@cyf ?lé\ﬁqjtélﬁﬁf}laa eéISQ;g otpé%%l g}%q.'accgrate timing and

m@ﬁlﬁé%b@%ﬂb% 4 RslIRYHROGY 0 Ve tﬂt@dtfﬁﬂﬁnﬂfﬁyecﬂ%rﬂﬁﬁgncteopower
providé nore accurate timng and nay thereby allow a

savargsd driang ceimbmation therdeé t uned f or |rrpr oved

00411 Pr BIARREE 5 PO bR ERY o R BT PR i Py e the

th@)ﬂex%ﬁ@OBlahﬂQll)) RithiafthdThilefairHi@X Sdustif€xcd circiin€an be
mul tipl exers 208 and 210) wi thin the hierarchical

inpRlergedReng ¢ plugality of elthdexerphamempeerximpisly egual numbers of

1n§{1tl§ I?a!t a}ey % lerc‘{lﬂ(% pﬁLﬁxt? dﬂf‘e\fétﬂ %6%‘8{)\&18?{1&1%&41%1 ?%%%06 In

ar e coup

a ﬂar‘flélﬁﬁﬂmlhstMivﬁteﬁlbwinﬁHnﬁ Hyhﬁllﬁﬁigal}bpfﬁi&hﬁte@ckﬁ[uaﬂ fungbers of
particul ar |IIustrat|ve enbodi e utilizin

mabﬁé rengarmiiyplew af hadiidics Oémuiltwéiﬁe& ﬁéiﬁl%é]@ﬁugh the first
tidP b u(ﬁlhﬁé)gérs ?f tnl?lﬁtl lek &% gbﬂﬁmglﬁt | f(%)rya!lll bé B%lgﬁ(ceeﬁs 1n ngﬁl{cﬁbér

thro irst tier o exers
em’uzddlmpﬂlteﬂermulﬁﬁlﬁxal dla&]ié)elgim-mo-bee bmltqﬂ]@eds anldrsixteen

bRl Siiaon B ot c0 prriie 2F aitatoy BHESR GHA Shaeadsy dn gagrher
pa@ﬁcﬂ%ﬁd&uﬁéﬂm Rrget %uﬁ%bmfsmﬂ‘ﬂtlbfék@rsttﬁ‘éﬁl ‘tféeds@&' t&ﬁﬁipﬂ‘e rnore

In anot her particul ar enbodi nent, "a | arger nunb

pQJﬁts immtheuq@laexélm rfagdltwaUSEdShomlcgbﬁmld@rmdeth@towhﬂs onlbf a

Ad [ d t ood
LR SR L e T S A
int&ds BANGE mbfé&n&lﬁ@léﬁér donfoneiits MH 4 patiexer slusedtivi Relbedenent,

one or nore nultiplexer conmponents. In a Eartl cul ar

th ihiquarehigelinyeltiplebordiiieaiimaytinelupy eplindntierar Wlttnl?ﬂeé‘é(er
[0042] E”OBC%] éefl?]i%é edﬁ dﬁ% dﬂﬂﬂ% &])grq ﬁgla{é% rélglfbtgﬂw Aa%%'hé ‘point
sigmgd heiventis ingay, betlhﬁlaﬂgzi sEkétod toplmn grtatsi @amleqaailrto vaalsniailoie
thg]g % nggmlgaﬂlﬁtoicalpler){of eA%grElgl?ngt Ig)ontl)tewgﬁnel %ltleecqelatlyhﬁlam 20%urfalay be
selected based on the expected sampling point signal arrive time. Based on a received
clock signal, other sampling points may be iteratively selected (either earlier or later
within the delay chain 206) until a desired portion of the received clock signal is

detected at the particular sampling point. In a particular illustrative embodiment, the

desired portion of the received clock signal may be a rising edge of the clock signal.
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than a nom nal clock period. A sanpling point within
the del ay chain 206 nay be sel ected based on the
wezpentase sanpl i ng point signal arrive tine. BeGEUSNG/@r2629
recei ved clock signal, other sanpling points may be
Ini anethat parebylasidlusteatod e(Ié)iOtihmnt ghe ti¢saned pprtioatod thamicedived clock

.t he del ay ain 20 a de i red portion of the
s a1y P Dk PP BB By Prrdogii. the
dSat® pbritign ROt clodksighaPial b6 Wli@fel pbitiga! IddhiySarticular instance,

enbodi nent, the desired portion of the received clock

my|tiphatampiipig peinss mpy pbaigseddgdeisrminga reilssckidsi afribg level portion
oﬁgg };1'8‘81( S %ﬁ!ﬂt fogr: %x Lgﬁj ?Jél{e?u\l/ St Cllla@k ﬁjttgﬁ Vr;lthlel &E%be %eterrnlned
bdsad bih Ei@w@ﬂﬂcgﬁof th@ désﬁﬂeﬂ poaivatofietic Iféad‘l{ld:(tﬂbc&{ sighdl ot @i ve
enbadi nent, the desired portlon of the clock signa
reppeptise desitcd pertiopf pingminal slocksignalar t i cul ar i nst ance,
mul t t
[0043] oul Sfélpel V\fdgﬁﬂmlhﬂ ra’ﬁ% Qﬁ]lﬁo%g%étnlp gl}]é"%i glthdgvngEGQ Hlapg ngllsed to
mémureeo&actkpjltmr ith r’elﬁlstehmnts ofsiecuitadetdyodk ajpatticatar vihistretiveay
eterm ned based on.deviatign of. the desired
crpSndiRR. bk ock DRiP PR g?t@i’i%lpe -rgrAnpHigr particular
111‘[1%&%{% tented sk, 1B ciPQAL deQbe 200 I8 Rad t&ﬂr&%‘%l&dk%ﬁhnons
[0043] In a partlcular illustrative enbodi nent, the
1ncrr:1|atm¢ tnithenficoeuip ddamhdmhalsledmtt@ offems uHewehere k)gjlq maebe

ative units it dela In a rtj.cul ar
el 86 R o BBl sufert SefedacrFne o DeR BERHGT ey be
[0044] det eppdingAally, WhaB e BScuRast bﬂFlﬂCﬁfz 1hdhbb&§§ ] ﬁieka\f@hlcal
enbodi nent, the circuit device 200 nay be used
fl

arpangemacrt] of akultplexers farsemphing e slqokesigng %Shéﬂlddqer@dﬁtstOOd

thg@.lhg%é #@&Q@ﬁi fhtfl%?&lt c{}m#pécgn‘cﬁ Qlatibh{Bat MQ%"B%( ed té g%gle'lﬁé/

O con asured circ

clo¢kEgniti For ssagnpie, €lad inbtiptdxers.208 @4 2] 0 Adgibeirefladddyith a
while the discussion of FIG 2 indicates a
sipgle railianlpreshaying aigebenef gputsthat P@F%‘P@?‘%wﬁéﬁ nymked) qfisgmple

mﬁﬁ@vﬁhﬁ&ﬁg%%PQQ%anﬂﬂ)ShOU|d be understood that there

are man rent circuit configurations that nay be
[0045] us ethf@rrH@rtp [FeGt hea ybteak3 () ig sladwn fhat inebudepd ercutitdevice 302.

| and b | d h
T it X F SREUIHGIa e SR8 S0 AR kAP or RS Brfosi
cﬁcQuttji@ @Hﬂa@kﬁé}f teﬁ%ﬁ@tlu%(ﬁp'ago%e}‘\’c&ﬁfdﬂ bRt @Iﬁi @X)o%ﬁbﬁ’cult

eferring to F a system 300 i s shown
3 ltGw?atd qtlmrlcudels elann@mscfa@Bt Tiievlocle comt 3(1611@ rcﬂpon&;vct togdhe tloek
I r cui

cQRBL PGS an ot BieSil e S o§a £k KifRD b ooty

cifduit@idricn3PF08. arHRIGUk jERAtdsRl chEUi€304 maylBe cupdéd@Ithe output
circuit 316 and other circuit elements 308. The cl ock

ofcthe elgrk czost 309 tpdayh iesileck signal tpedatdraine telaek mrloéiu ridgiclock
Jltg’e]r%?ﬁ?&(%l ?ﬁﬁﬁ&{ }glyo'vfjcﬁ§ epﬁtﬁ%lpﬁtloé%gﬁbuﬂﬁgl(&v@% J . e%rlll% I)e

er circul
whe&bérghe clotle pd:tﬁocﬁdfl’thﬂal}bclb eigad ffine thetadodkhereais BP6 tnam‘heﬁ he
clock circuit 306 to st. the cl ock S%t

expseted milHe }j{\’l@pé]éq(clagﬂz 1s gefadetacsdior 1f the cJock edge is not

received at an expected time, the logic circuit 310 may adjust a sampling point within
the clock jitter test circuit 304 to measure the clock period that includes clock jitter.

[0046] Once the logic circuit 310 detects the measured clock period, the logic circuit
310 may adjust the clock control circuit 312 to control the clock circuit 306. The

logic circuit 310 may provide a first output to the clock control circuit 312 and a

-11 -



jitter tester circuit 304 provides an output to logic
circuit 310, which can determ ne whether the cl ock
w@eovoeliied the cl ock signal fromthe clock cirCi/USB0%5072629
mat ches an expected val ue. Wien the cl ock edge is not
scdeteaitpd tothd fovidigontrdckcedgéd.i B aptticidasinidiraentahe logic
.ex ed tinme, the logic cir
ci T D R Y A R HTTT piee P i o chaoy eBFin f pnirol the
cl88dcit @it @S the | C%:@ ci®hRCK 0RBEY SSo plodtdel iforMaRsh ©l8gko a
jitter. [0046] ce the logic circuit 310 detects the
dmmlw mrt@@lwﬂsémrﬁummg@e ckngk ditter fesfuditcus porapgment to the
pocvf/jér% téct)llr'bgrﬁu{t%g% vs’l% Ee?ql %s%:tfé %‘ét%cé%cﬂ'% (tgli}be%or&tlﬁ%rmgtlodl from

thtild@e¢ cidetifBI) th Préide @b(ﬁmbl Sign4lro thecpowau IctrcﬁﬁZl@nI(ﬂ a
asecond output to the power contral circuit 314. In a

pqesa‘fltlarclmls@ﬁaﬂéﬁﬁ@épwt tl@enl@gwcfgﬁceﬂ &il By ravide ipiermades
re@a@e@@tﬂé&lga@% "ﬁh I%; érqsm‘f%lcb?ﬁu gﬁ]ﬁ rv@ﬂlclghlra? Lﬁké 51%312
C ocC T

to control Ircult logic circuit
1nﬁilrﬁlatrmy teatatropthe\poder cinduitr et aaharr &l Me};ﬂpdv@er ar dehice cdrenbl
erformn jitter test

rlod ter t cl
sighdl gt o LT E g T sleﬁ%%%éam o SETSRED 811
syRhfbn-sanipsodhrviiet ected clock period information
fromthe logic CIrCUIt 310 to provide a control signa

[0047] to t]mea mgﬂarollusmrutve 318:lirhiting cpdodingunt,dhe loglagton# il ¢ enay
circui,t 0 ma ovi de .
PR ST figedl s St sk TR ol o R consiab pircuit
3 leIO”FHeQJowfelr cettidl cddht 3 Mé&%s@@ﬁcﬁhﬁ%rﬁidﬁ ifof QLafBld, @adjgst
control the power circuit 316, and an adjuste power

payYerde AT eispirad¢meiyda. Arkgmasevahy. dhd pReericoniseltwaicuit 314
cogll)llcg ﬁfdkf}de%ldgﬁﬁal? ?%?ﬁ\’\fhga adk %o&%@&%ﬂnt ? % QO S cefock rcult

mon-a-cC artlc

304, by @irmbiﬁatldﬂonerbmfr(icbmﬂegn@mb@mhmﬁ) to ﬁr@ﬁdé @@hﬁonal power
circuit 310 may provide informatjon related to the
tOﬁh%glepléalrWo@é ts@meaaalweéﬁ@ BOWMOEK E8Rt r ol circui t

[0048] 314 Rg—i}atern%qy}@;[Gc@ n{ Xﬁo‘?h?ﬁ:bf &fébfeé%gt%&gd;ﬁﬁ%ﬁyﬁ is shown

i nformati or e to a
T]u:e clock $iged] df@ st 8 a3())§c leAdet kghat 402:4ng, tranketiopo toer logmribvai: llow

ci.rcuit 4 rov .addi ti onal [, to the }
b by aRCelark B 8 i O E el RN it Sptatity
of¥amplide 9811?&%' th@én' &@w&éﬁede@&f elérﬁ&ﬁg‘ %h&k%épfb%&ntsa%mg) sukRas
provi de addi tional power "to the clock Circuit

dedayt 4k i Hidl tyansisidn peint K6 of e klqekistemnl 40008481 VREfiep rwm@w

o861 ShsaoPiay e & IREISHGUNF LT Afibfifhyeen

salfdpling poird) ds givehvit, FraNstibionof e sa FR:@'tfanklﬁMﬁ oﬂnow known
begi nni ng at 406. The clock signal 400 is shown on a

wihing m#rgin thpd ig detinaddry the propling wipdey 498npl i ng poi nt s

[0049] takﬁﬁeﬁ%{%{ g%%lgggﬁﬂerﬁ' gnSI WULR y%?hgggﬁtvfaﬂglﬂg'd%y

as Ton porn
elerhemkswchg@ ﬂle \é@l@bl@@@dk&ieimytﬁﬁm fin 81G 2) d@ptobﬁieVHEﬁByed version

oftstg%l ﬁ]é;lpl? glgggllzﬁ(%tgs @2 gfil}'lFlgl? Igét?l%‘: {)le de%gay ele Inl;]e(:n? ngalgleinsert a known
time offset to the clock signal at the input of the delay chain. The delayed clock
signal 500 may be delayed by a time increment (time offset) that is known precisely.
As shown in FIG. 5, the delayed clock signal 500 is a delayed version of the clock
signal 400 (in FIG. 4) that has been delayed by a time increment (AT) indicated at
506, such that the transition point from the logic level high 502 to the logic level low
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sanpling points, as shown, the precision of the
sanpled transition point is knowmn wwthin a nmargin that

WO goodetiised by the sanpling w ndow 408. [ 0049]PCT/US2008/072629
Referring to FIG 5, the clock signal may be del ayed

ofithe dqaﬁedvca\wl@@g@l aed acycued zémamint 598 cwhigh cotespoads takl e

| ock d FI G ide a del.
saGPE SR 10 1 e ryRcire B ot e RS LAt the flock edee
pOART 308 S, BedANmBh&TRNA a FR%tdr ISt oRadclflt thanBe QElhp et
to the clock signal at the input of the delay chain.

clymentg ef tyalglay|chain (w@m&ﬁh%mamwnb%ﬂ@@ﬁ?ea) pighgothierpase
aﬂncrement (time offset) that is known precisely. As
shown in FIG 5, the del ayed clock signal 500 is a

[0050] del apefdrritertsiFNG. Ofa bl bD@étecSingmaﬂoc‘k%n()d lanﬂ:ti@errﬂi)nng
t hat has been delayed by a tine increnen

clpelgiitéest Bigh as thopegh usg o therraicutt devies EnklG- |2o’r$ %ﬁﬁﬁfedf o
mgtrﬂ]gd Infb%d%[s Ire%%ﬁjln%é gl]gclg 8%@1%‘[ 5 H@lagggélﬁ ok 9‘6&&1}51 gé’w o Cﬁ]own

ayed cl ock si occurs at a pol nt
at@d2r &sppadisultoilmssaivel anrbgdposmt ths thcuiBjeviaeseayt inolydaa clock

B Bhishagybe Hot e arelan T demvephg e e elbgt BeBer
inBGAL eI HDAR: Lbe: dela: plagmnt p%l&tfwﬁtlhﬁ ﬂsﬂeeae%/y ahai, Bt 604,

(such as t delay chain 206 in
angt d@@armlmeg alvhlowof [le0balk shafbatrthe gelccmed:p@lt 6§ sl@wmqt 1666, In

l ock d,and, det
o P TutER S R erh hES SR MEMGH Pl PySRaREtvityin he
ddtdyEhath. Tife gahipuﬁg Ipain@ ﬂ}ayTlhlﬁalmgefe}@@é@eﬁtraOdaﬁ@ﬁﬁg pemethii0the

a clock signal af a chain of a circuit device,
deday drbwhere agigsired mbrtaorpa an expeeted npmingt elack signal should be

t Y, I
L N R e P
oﬁltha tlck ailgﬁalrr&ﬁ harticulat HRktrathe dmlﬁﬁiuﬁa{tpﬂhb bipckh ﬁldﬁ,‘dam@lkat
signal at a selected point within the delay chain,

6Qoand 98dn s tinGsly 18 avaqharepaéﬂcqlﬁee%hme% g5 éiF‘luSPf the
I
clelfs@%l g?fh@%l@&b@homf’ﬁla? IBQW@teﬁﬁ]ln@&) gy 8£18%L|§%1?£i Esél%lé, ar

I ve enbo the sel ecte
ingapqdhtiingg opothatwivg processingehatedlagoftthaciock Sirealssampledrag 604.

00511 e "aregnini Bk R oG RE ok ST o R eatic o
cIMWE QR déte@ﬁ&eﬁbl%l@ér tﬁ@%lﬁéjoibtﬁe QI%EE §f’gﬁg reﬂ_tl@%n@seasﬁésﬁgd

portion may be a rising edge, ng edge, or a
pargoe(e.pos tisiog cdde, aHelliog odde. eule@mhportlbm) af ﬁ@thahmfalne clock

illus odi nent ., ks indic d at 604
st TRt B RS T R0 5 et SFem B i oo 6 bloc
6 B0 dicrdisk, valikandidhtdethaf the lesieddgsktisi @nat daéctéd)enen the

sel ected point be determ ned_ by calculatlng
m@@aﬂ PFRgeedsio @}qﬂsl@i@ thgre fbﬁe"bﬁ%]’r’lwgs@llﬁrl&) sdeciethyithinghe

5
o%%édln(nﬁdﬁégggu he va ue ok&gﬁ' ?ogﬁw%?gﬂé#wgyAhe
Vetlllitﬁ‘oiétﬁﬁ'plolclﬂ gigpaliindicatss thaendesanp poedntionstelakcrddng shown at
whet her the val ue of the %}ock Si naI represents a

6 19 sybsgguent processing occurs at different samp 1ng points within the delay chain
until the desired portion of the clock signal is finally detected at 608. Then, the
method continues to 612.

[0052] Once the sampled value indicates that the desired portion has been detected,
the sampled value is then compared to a desired level of precision at decision step

612. If the desired level of precision is not accomplished, then the method proceeds
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portion (e.g., a rising edge, a falling edge, a |evel
portion). If the value of the clock signal indicates

WO baw/o2tigs desi red portion is detected, then thRCTES10081072629
proceeds to block 612. If the clock val ue indicates

totshegpt 6 lﬂhﬂlmiemercamkpopmlimdﬁlawdﬁma Idwivectiree inctdmeant (NE). After

h d bl ock 610 wh
SR RO ER S R RSB HRF g RSP R8P
Sté@é@gf&fﬁ&e@ﬁ?@cgﬁﬂlgor ocessi ng continues. If,
initiall e val ue of the clock S|gnal |nd|cates

[0053] ¢ hat Wéle@élsq Heck gslge iy dmermingsont adissisesk levic! o4 grosisisvim a2, the
t f
mgéhgd |c8 ngnug% %ﬁ@ 6 %ﬁ%ggi§tteﬂ30§g§&{o% glbgénu&{%érﬁﬁrﬁ%d (ie.,

md%tdd@ Bagedrohitedp@ditidone ctdokddgs M@ﬂhﬁi the dlefay @Hzluhﬁnd based on the
detected at 608, Then, the nethod continues to

kiqyastme ayeeanen A Shnksiaddition) the metndonipessds r%él&‘ﬁléere the clock
M&% {%&Qmﬁﬁé& Ba@@d BRs d eﬁé&gﬁ}%ﬁ&e{eﬁ% ﬁl@%u?&l {& @10‘6939&@ and

en conpared to a eve cl sion
a nkamnal doclspeEpd6 e nidthddendd es620eattdr eh/aelhtta’nfclq@k @etlsdi omd the

TR B IS B PrBse el
ddtOeliSEE Mk A mefddean hhsigd 0ak a'd@ﬂ:@fed H]fttefj@lbélé/ ﬁéﬁo@’and a

the known time increment (DT), the nethod returns to
digferpc6othe detettad jiter clpelopemdifrign 2 100EBY claike petidrbtogHeity 2
..ed is determ.ned at a desired | evel of precision, at
Jlt%‘f%rmfﬂ]é’ YAYY continues to 616 where a jitter clock

[0054] pPeriDek f188k ReRN i§ et BEBastl of detcBRABT BIgh IS BE Rtk
the position of clock edge within the delay chain and

sigyapd atia scaterepdpowrs cteﬂamachuam rle gedition. iy clofky peréndh is idetgrmined
at &2& eg{ﬁE lﬁ % (EJ I?tQﬁvé & é‘r?)g %oﬁ/llésgﬁlo%l L fjrdr{l ttl?erbelgﬁléung

erm ne on a nce ween the neas

of th¢ telay chaig ko whe rsarﬁﬁh@nﬁblﬂt wilith nied detdyoetain) @asaacbn alvedue
met hod ends at 620 after the jitter clock period and
dytergnipge frep @rifeci e PaE N It ety ﬁ@ g Fhaip gk st s dhasttectoh ghe

cl%%ﬁél F{IIQE& HEL &qneﬁ%\ﬁ%s SR &t ﬁrtl{g &?&tloﬁ CEIOB erif%e S

can provi ebot tecte jrtter c
kranwch laseld 61 &reehb?@zs uftrddheecﬂlat demes wiithirethe delag khge206cind

froma nom nal dto.identjfy a jitter,errot
thg R B PaH S g bt S R fheie iaf Fghick a ek st recived
at%@@éiaﬁéhaﬁ%ﬁﬁkh&ﬂn ﬁﬁleqﬂcr@ﬁgﬁ Qfchtal %yqﬂs@ska RigH ﬁs@ém@&n

seected({)omto ay chain. I'n addition,

Variabbkd@étr ety ql@fn@éﬁéﬁ m; pleaviain FeIGs éelﬂ addgtiar, malncrease
tati eof a_pro at o ertlon del £
b EBRERE RhF iy G bsrBr BRI RE ] SR B e B gm0
theideR Bintd 6 o lo@yheGhdrivks WaaRdhOelay \dladuu elndeidalonl Bee the
froma specific point within the delay chain t hat

Jittgiglackinsgod ped e ddberarce bplaveen dradittar gh)&?é peipg qiiey norgigal clock
pe?%)dq{avgﬁi 3 'Oc\{l\én;] a@e@éﬁ%?gstum tggl %@é‘g‘% 1?1%%@8 Usd ftg%r?t%ﬁ a
frﬁi&ﬁﬁﬂbﬁamﬁemtmgtch&kdﬁ Inaay héhﬁb@t&@ﬁtroh@tage of the operating
clock or of other circuit components.

[0055] For the clock jitter determination, the initial sampling point can be a point in a
delay chain that represents a propagation/insertion delay that is greater than a nominal
clock period, where the nominal clock period is based on an expected frequency of

the clock signal. In this example, the adjustment of the selection point includes

sampling the clock signal at the selected point in the delay chain, and iteratively
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the error margin may be reduced by shifting a tine at

which a clock signal is received at the delay chain by
W@200002w186 i me i ncrenent, such as by use of a hP@US2008/072629

preci sion variable clock delay el enment 204 as shown in
adfisBng 2he dotectdiointdm untiloni adge ebithe chrobcigiabs, deteh@dk hoan

crenment fthev ri.abl e .del ay, el enent ¢
pa e DR E hdhrigs el SrSuh Bt G REER Mashitay B dtiay
chid fhbhis iRt Qﬂla@%n“é&@bdied tiBclapdidd aa; ifaid @bckt dielid Adter
clock period and a difference between the jitter clock

dqsentedp thedagicaclkefianatond nodk ipBicisedn ¢havearskdgtermines a value of
thg% %[( ﬂgﬂglde%t i s%cgnedsl%lflt rigtheryéocgé%%é Rho? (iunlaeth%§%gq%5&) usts

thlal $ﬁdplﬁ1€g St in the sc@h thge a@élnt TRug }ﬂ&rﬁldcﬂi@ poiméka pdian‘fvlthln
other circuit conponents. [0055] For the clock jitter

tha Selay shaia thad s retags tPrﬁ‘PteP‘H?Ct%da‘ﬁﬁtlaW?g“%’@ cftal Q%ﬁh%éelay chain
ﬁ’i'e Y] é 5 the ?E)lcﬁ%l ﬁQladaQe {@fh SRMED CILR £ quency, and such
9 elay th {

ropa ation/i1nsertion at 1s greater han a
semnidalintcho bk itpetivelg adjused ¢o tdrBemmrinte &l tidk o King érei taahsition

n.an expected frequency o e clock signa
odef of Pl Teskyg b RS Gaetiernarbr Slosk dGefult  on Dor i
[0056] i ncl H%ﬁlt{%ﬁﬁmld}n@ ih Eﬁotﬁéﬂﬂhstﬁdﬂ% ahbadintdde aShdtesd 66

point in deiay chain, and iterativelyadjusting the
cq;leﬂoamgead queiating cockof o ireuit wgé onh dtet@etedbkﬁ@kmsasglment S
det e rticular ill tra ive di ment .. a.
shosg i gttt BB teFy MG et R BT SRR g
d&Aal B ToRaind @cﬁf@%%rdg& Bﬁﬂhe%[bc!%)élghﬁt @th‘ﬁ't@@&@l@;eéhaﬁkﬂto
and, if the clock edge is not detected, the |l ogic

datesmieg & clacls e@rmddof;im ﬁlpck pighHeats/®4n IQh?tmg the, @Idge of the clock
B RS RV L8 L L0 £t b e A, SEAPOM

clagk ¢tpleds logtedampt dthodduiieriimclids comphritd i mocagan Bf the
Thus, the selected point is a point within the delay
edgr &f they Hhegk signal i aabé@thnooféﬁ eéR?fé%d( @cgedaf §tn8ﬁ’é@1 clogk é1g@e|1 to

%% 3 e i Bl%clgﬁ{t@ryva‘ﬁﬁa F{Wqﬁ\(/) C:&J‘?on%ﬂ ngdﬁk sk gnal

on t nom na reque
opedteghetiagoofithe cacuibdevidedrastd arethy clmtk gﬂ$1bevhlu® aed0y.i Bie
o find the transition edge of the

g?lent S in ti m; 6
methgd feraingtesiati’0or der to performthe jitter clock
[0057] det egitd ﬁ’cﬁ‘ﬂCl[lQQEQQtraB% @ﬁlbbdﬁﬁlehp tﬂ:el Llected ﬁoﬂlt%‘pﬁlﬁﬁéses of the

| ustrative enbodi ment hod of controlling a
m@mreamanm & chpaekwidfin aha:dal@ucrhaub@@@d gomtey thiettbe s%niphng point
had i ncl udes

e CiteFl o AR B oo P e Png I Ff kRt Ao R aring for
the wlemeas@terﬂ&lz is didhliReathcngltage @8R uehcyt dmh@b;]s&émng clock

nal within the delay chain to determ ne a
sig sy bsfadiusted @b deseribpgintn a paatlcdwm@%ra@mn@e tflfﬁ?éu@@g@f the

e ' Nyt
oIS AR 8L 8RRl DR LHETGPR LIRS0 SR
thesteldivaldeo tathédition hiec vatagodf fherotpbmmg llblcld ey beanqadsttg
he | o i.on of the edge of the nal to a
wheletbe Bk diftengreesidhe B -dedgaingd t reﬁ ndfu thsclikegiegaind
Vél&ge of the operating clock may be adjusted based on the measured clock jitter of
the operating clock signal.
[0058] In addition, the disclosed system and method provide a means for determining

a shortest clock period when a selected point from a delay chain indicates an edge of

the clock signal and for determining a jitter value based on a difference between the
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determine a clock jitter value, at 706, and

controlling an operating clock or an operating voltage
wW@oovkz118é r cuit devi ce based on the cl ock jittRCT/USI008072629

at 708. The nmethod term nates at 710. [0057] In a
ﬂpanﬁmﬁwkawﬂbdhmtanamHMECbnprMRbdnadﬁhensb¢ébtbaxbn$mnl

{
gl PER T et e F B3R s Sl Hitodishiap Mereor
ofimSdpetating ¢lovk s Jhaft RRbsuebPfifferRAMIcOAn LaeHld @f&h@ hRaks
peri od accommodating for the jitter nmeasurenment is

fog adjeptinefae seledied pointiagdogie cirewly yecds the logieciepEriddi ng

may be adjusted as described. In a
]nu&%§§i%ﬁggagnbodlnent the frequency of the operating

[0059] cI ocha m@mmaﬂlﬁdmaade maadlhﬁat alotsak jitict te8f citxiteads adthe
re-determ ned threshold value, In addition, the

Cl%‘lltﬁ 2@ s 3949@%%%%@ FGSe? gtk 3rmyy Beutilizedslsiag anhen
m‘_él_ ugéﬁc{uﬁﬁ% ﬂocésts% sSHE c%/etéf’b% s Bit& dg?e'iﬁg mﬂg%%édmn Ftl

frequency an tage o operating c
perrﬁymlaﬂaceaﬁom skatplbadeditaevickethatiadicated iglomkidehdd @frJ itef

tin cl ock sjgnal.. 058] .In.additi
baaﬁieﬁlg tbéﬁ’Ye&Hd‘dr‘?gﬁ‘tc &1%%@ Wathﬂﬂé%gn$ 6P0mma1 clock

pdRIIGRANRERYs ] t1HRH RS EnE (nah BE isGFcdMde ﬂs&nﬂ@%&%e@ﬁ‘)rmance
point froma delay chain indi Cates an edge of

ciqugalevises nAlterantav el o suctedeices maydeacyvpiked or d@ﬂtrwer dspending
@ﬁ1 dlgference bet ween t heshortest clock period and a
o BSHEY el ock period. In addition, the disclosed

[0060] systAﬂ&hﬁb@éﬂyd%ﬂe’ﬁmﬁexfawhldapﬂlm@lé;deﬂelr&hﬁ)ffmeiqgemcsyrates
t he voltage, or any conbination thereof of an

ondp éwalavaly of hissaclyaalaaulgple erecompeseitad®npior mere paltindexepticrs

Sg%‘@ﬁ%e% % i;ﬁﬁlc ?ﬂﬁs[rg%vea&h@%ﬁ%gﬁﬂﬁ@? &Sﬁ@?%fgﬁéﬁ%re

I rcul suc

udell] Aﬁﬂft@heldy ithe flriber 3f firDABOMultipleecpasticss wharvary depending
illustrative enbodi ment, a cl ock éltter test circuit,

ons e umber pfsapiplipg peigtsxng thydeesemof acryracy af dditiopally eber
| s
ka2 menes FRY (Rsle ol (6 OHCE B0 HRATRBUE ACid Wt ponding of
thbasgﬂeddegeeeﬁ&mdnmgaﬁ@ﬂnnnmdboﬁont@nﬂﬂﬁﬁmamnﬂnnmsand
devi ces t hat di.cat e e f ji.tter base
cifsister e tastsd baRGeRisn clbodREal O foghiits e aration

c1frdu§ttc§ﬁ b@ Gk Bro MRME-RAe acdl&ﬁdﬁ ith# thlgg t(§ 5‘ aloheeReds a@curacy, by
hreshol d difference nay be sorted for use in | ower

aCble&tme rraneelc clack delay ¢gomengsuchris the naidbletlpck delan204 in FIG.

2 SR TRl paBomRaEhE SR FrE S iR 1o AR e R "

ad&lﬁa‘b%l PBexeterminindiiht clfck Fikter toduth b Usiel ot RSuQEBY,)ircWR designers
| evel s of hierarchical multiplexer conponents, one or

cargrevide fariapmakler cloplentcrragreao galance pperatipgelpfletncads for
citdubystat i ve enbodinent, nultiple multiplexer tiers
[0061] e Additionally, since the clock jitter detection circuit uses multiplexers to
selectively sample the delay chain, the detection circuit can occupy a relatively small
arca of the overall circuit without reducing the number of potential sampling points.
While conventional jitter detection circuits include separate latch circuits for each
sampling point, the multiplexers allow measurements from selected sampling points

to be latched rather than latching measurements for each sampling point, thereby

reducing the number of latch circuits used to measure clock jitter and reducing the
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used. Additionally, the nunber of first tier

mul ti pl exer devices may vary dependi ng on the nunber
w@RoogamaBé ng poi nts and the degree of accuracyPCT/US2008/072629

Addi tionally, other delay elenments nay be used that
cihavi/telretaarsgé to ke sivbrmesudaicals. partherdthe diegbarigi defeohinatin

dd dth L t.h.i ..
cifegiliben B uioeRiiat » SOEEE SEHia ek i oS Rlng R4 tok e circui
01CBB hifotherAddiit tddimbhde pefobash TRt Soferfd@odK fifer bhdcdn the

determination circuit can be used to determ ne a clock
ClP‘FltJtlfé?fd@@Il’mélatl@na hi gh degree of accuracy, by

[0062] ngr :Jﬁlbcioﬂ]qm?tlorﬁ glkglléeycn%;blﬁ%!é#é%, %‘}/eﬂg)l’d% gﬁ@ %Yst%srﬁsgﬁlesgﬁbetdbg
clb¢lafitsdrtnh@Burmicht ciediittnisy 1 uitkeé doBcasaraetioch peiddmssociated

desired degree. of accuracy. By determ ning the clock
W}th fHregeived ¢ f%wgéla | Teaped %fhead@&fmlawf a desiregd |Vf11u8é§i1 grigieglar
E it d] (flﬁEreﬁceS Eé:hr atf:é)%%}ft i hBlIﬂﬁ{al %Elgk gnélgnd a
s ha Oe operating clock speeds For circul t devices.
ref@0&dL¢loddsl pidl omeyl Heydetesmivee Hakeel @l the ketectidre rindgtaetotularn

circuit yses nultiplexers to selectivel a the .
illggiratiye SRR MheheyiEEes medit gt e @i‘iﬁw te clock signal,
whgh MdyMRl Wed Rl dju@pEROh al NEKVBEBERIr cREHIE Y bt AN: to

reduci'ng the nuitber of potential sanpl i ng points.

ot dirsud ghovesmts, tonalier pifteaency et dist dlock stgratirtasy combuedieon

RePE: BB b IndiatSHLbRUhEle RS hoRBI P EeRh ey

rififg Bdge dra fEI@mF aeheftthe alodrkighfanm b phaltung iRt MEN S
for each sampling point, thereby reducing the nunber

er@bOdll@?@thth@ude&lmdt ol the clnaélagxgn@l r@%owlejvelmoéﬁonatvfdhe clock
EEC8) Dt P05 U2 CRRRUAES Qo B AT deemed o

ea@lyl’dlcwktedgasn ldhe closieddgdos, difiljny%bmalﬂaﬁbﬁ dgecodr fr equency

an eratlng,clock for the CIrCUIt or faor another
[0063]  ¢j r coyfiditiper B WAHE 81358 Of BrerfEAmplcadascEibrs ievacasiisgients in

teﬂﬁé/\@f tnﬁ@stﬁéjte% :tl%”céisqﬁgd hélreltn? [s Ia%r\fghﬂl@Bf &Eas&ll &Qeﬁﬁ] Ina

I'n conjunction wth the circult devices,
patiatlansniaesoentbede nmydaleuep«eg;emtdden terpa ol ahsrwrte tioier(e.gi, t
be.utilized to neasure a cl ock, per.i od SSOCI%@Hd
q of

SG\RP‘%/dr? BIGRCEPAE N T0S NS FHAPCRELR dion R ARO! %“t@&l

1llﬂstgeﬁ§7'e lBfbodRhAE tRhe MaPBE tdprileRiod $RMPML BIrcPRIVRtunitdof circuit
di fference between an expected nom nal clock signal

dadmd la stil cepthetpastiodie ifigrive papodiencdbtiornimebe hadsatbdoning
t he detection,. i cul.ar

ongfs SR e R By oy BRh R dra PRLGF taiBodimmpay, time may

b/atdeulotd bhiae ela® BkbaSé Dhbbne dMHhEd ofee dbSoluieatnd, Shaddist
power to a clock generator circuit, to adjust power to

tige e appthepnit @f repasites, to alter a frequency of the

[0064] C!OClq §ggﬂ{t%at§§raPh§¥rgéﬁwl gﬁ‘gfggp %Q&g?&[xﬁg! (:):ﬁai&(%lbfje be

underst’ sire
comgu@katimydevizeahdtisgongratigtgiesignatad 860.1 Tingpeetigr of t he

cl ock sig %I- In a. ?rtlcular illustrative
cornrnumcatlons evice 800 includes an on-chip system 822 that includes a processor,
such as a digital signal processor 810 having a clock jitter determination circuit 811
(as described with respect to FIGS. 2-3 and 6-7). FIG. 8 also shows a display
controller 826 that may be coupled to the digital signal processor 810 and to a display
828. Moreover, an input device 830 is coupled to the digital signal processor 810.

Additionally, a memory 832 is coupled to the digital signal processor 810. A
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enbodi nent, the desired portion of the clock signal

may be | evel portion of the clock signal. In a
w@aoowhzuBar illustrative enbodi ment, clock jitREr/UNMYS/072629

be determned fromearly clock edges, |ate clock
cogldydecoder (CAHYEChéds catalsorbetdoepled o the@@ B signal processor 810.

Addi, t i | | whi |.e of, the bed t he
AT EREn i ReRaE R of] e Bl o BRR o
[0065] USedFItEIReildd inliRatds that @tiinéR syl Bdrtrobbr SHASHANRMBApled Itcnth@
particul ar enmbodi ment, tinme may be represented in

digualmignet PrapessPit 18 andie a dredess anteprnds. Iriadedisiends,
ﬁ@? ?ﬂémrpé#@g%%%? éol%p‘fédcto)the &rg H&lh SE?eé}lor%V%

ve e resen

a pzﬁﬁﬁiﬂaloémlﬁc&ilrabmty& instiBedin G 8 Utht diiplaz_’;l)&SJ the $itpuk Hevice
not her particular illustrative enbodi nent t| ne . may

S%thwmkﬂ 820.1185 Wgcravh?pﬁ &38 Jh? er@%esm:e,tmaeg | #ndythe power
@R PRl yrPBlbinGHo3ho bh ik RUVBE Rhch 1§ oI B o

ated val ue t ase on one or re of
thll}&)nah]&[ﬂthﬁ m-thmystbﬂnéQQeI at | ve tinme, and anot her uni t
of asure FIG 8 .illustr s..an exe ary,. .
[0066] on. T ﬂ’g&!”éﬁ%‘%ﬂt% ATbaFiment e B R R  ircuit
8 ﬁeﬁﬁh§3 Be ﬁ&%tto ong6Paba! fiXerdfah %B@ttaﬁﬁig 8186k arl 'SP BE Lkl 6
comuni cati ons devi ce 800 includes an on-chi p system
dmznctdhlartadjust:¢lgde1sovaerp¢1wets1®wer censumpaien,aordi feaquency of an

I 810 havi.. I
oret B ctia @1 v drieogd i, 20 B8 s gSroinepen e 811
mhP bEL£S3 to nBan@dB dv&all berf@ﬂﬁnc@oﬁﬂh@ goﬁm%oﬁnﬁh&ﬁh@% device

controll er 826 that may be coupled to the digital
804 dnawrtispise. éh% locigitieradetermpnagiodicypiiag] By Prasitediréer,

1n?cﬂrﬂaﬂgﬁl 1iha‘fj %gg %Y | Bnik ?q%?rlcsquyt &chqg t%ﬂ&ékaclonﬁ'opﬁ?é&ltry

processor I Ona

(stmh ddthe dlogk b@itrcﬁ icgadt 3 [ viossaed mEEIOi 31\@13 de rcbﬂkﬁm@l@e within
])4)834 can al so be coupled to the dl‘%b}h Si gnal
thﬁ%i?e% o0 iggi5aseAhe prosRBPT ﬁ:@sd Sk radying dpFomécr aapZind

erp& CeHRLER EER)VJ fife é&fbm{a{?&ﬁ 3 aﬁgxgt aﬂg%@elragglg clock (i.e.,

icates that a wireless controller
slawun;gl thelopavatintpecladikgilightly &1 gdade jptencles sxomB4)0 teaatust power
wi rel ess ant enn particul ar enbodi nent, a

C%WQPU%BBF“%/V A lpgl%hffle%fd to the on-chip system 822.

[0067] I\/br eR\éﬁcFuld b uﬁdd@ﬁ&&d it ®hileMRRUNERMer d@Srmhihhtibht dﬁﬁhﬁ@l 1is
8, the splay 828, the input device 830,

sl@p@awdnn @lgﬁﬁélgmmrommre% 193¢ claes jisier @tmnamneqmalt
42 844 a
sy o Py LR BB SRRt Reihe T E0RY bt figss. e

wieIRROARH118f 840D e WODRC B33 YSit £MNoBR2 colBORSL tHabp@forms
particular illustrative enbodi nent, the clock jitter
omtmnﬁih@amame@ifﬁe@tadbysmlﬂlﬁﬁy be used to nonitor

[0068] cl oc’i(hése to? ?1511 fu%gjf %&ﬂr@cqatg g ﬁlea\ﬂgi{)ﬂ?f’ﬁugt?atﬂf%qgglgﬁ
dynam cal power, cClrcui
blocss btmﬁgluml,ons),rm@dtﬂe’sequ@mtsyarﬂfalmlthm steps descrlbed in connection
with the embodiments disclosed herein may be implemented as electronic hardware,
computer software, or combinations of both. To clearly illustrate this
interchangeability of hardware and software, various illustrative components, blocks,
configurations, modules, circuits, and steps have been described above generally in

terms of their functionality. Whether such functionality is implemented as hardware

or software depends upon the particular application and design constraints imposed on
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operating clock based on the detected jitter. The

clock jitter determnation circuit 8 11 nay be used to
wepnvanzasover al | performance of the portable PCT/US2008/072629

comuni cations device 800. In particular, the clock
thiiovergH sgeerar Bkt iagmans meyirplemedt thagesoribedlivmciiprtaligr in

i nf ormati.on that .can be. .used control circuitry,.
visIER RS e B BB RUF R, B R0 i dimRn aEoh fiionsc
shoQRft R bbe GdtEprbtéd é’s]é?ausih% H%itt:%aﬁrhﬁ@ frofh thé Seopdlof tHIprdént

control logic within the P 810, to increase the
digtlesessor speed (i.e., reducing clock jitter margin of

100691 217 Ofp YL R P! Al Rl RINAGTH RRLLAGIRAER: L0

adj ust an operating cl®c i. e, slow ng e operating

cribatitcsts dgblosyd hedcihethicle: ¢riddedd, difcotly @Xiedipvere, intddsoftware

adj ust power consunption, or any. conbi nation thereof.
mpege prequicddNGUPTACERE0Ty ABrastruNdtioa ol Wi tve- theofeyae knodule

P g o 8 0% M : b o e
by Koftle i RANB Ay D by, ROM oty AW hEthbhy!
EPROM nicnaty, (EPROMuhémary] i giseys, herdudioladesioivablotiskra CD-

onents, j.ncluding the . display.control]er 826, the
ROM-&r 4y 0@%#@6‘1 q%éwr%%d}“eqlﬂ@ e g??zf‘,“- d&n SRR eforage
mE@IRAL eBlplE PR thP Efofcggsﬁﬁs&ﬁ %?f{‘ttﬁeoﬁ‘%cés%ftcaﬁ%’ad_tilﬁ{ormation from,

effected by clock jitter. [0068] Those of ski woul d.
arfduwtiteenfoapph@acioathe stoege méBumandn desalteratise, thg storage medium

| ogi cal Dbl ocks, configuyrations ules, circuits, an
iy Bt i G srofieser o ARL O Ges ohtfgtey 0o
in@MOSICTETHeSA SICS b P 88 fche b @bfp HRYg 8&/idc gl Qe eaHingS In the
el ectroni c hardware, conputer software, or
altcombivaathe prescHpr Hiut the stpege|neetiyy mdy| ragele ay @serpicgomponents
. i.n L] dware and software, various
lnﬁf%%gﬁggg?gﬁgéé%%oE%%?gg[bIocks, configurati ons,
[0070] nodulkspretiots déstapti@nst thé eRslobaiventritnete sqrotiaed mbmvble
generally in terns of their functionality, Wether,
anyRepson sk Eter o Hiciarytoingakied uahiwh esgloasd praberiacats oV arious
mgglfffcﬁ‘@(frﬁ tS BRED Qrﬁb&kﬁﬁf%mrs %H RaLL d@lylaggarénﬁgb HERE sBNe@fhe art,
esign constralnts I nposed onthe’overall system
argktht pextriamrinsiphes defiged Inqrtie meayt ba dpplidéscothdrethbodiments
functionali i n varying wa far each rticul ar
i dcBT b OB Pe SUEhof SpPe ke At Ba dedrir SPEPEISI d
difQbsREisidt fRIdRl @b @RmHBY R RS cALIGRAMIWhEwh HeRRit B& is to be
scope of the present disclosure. [0069] The steps of a
aqeetded theowidastgorne rassiieonsibient with themmimciplasrandinpheltipagures as
i men di scl.osed herein may be enbodied directly
¢§ﬁgﬁgyg§%&g?wPﬁg%@§3ftmare nodul e executed by a
processor, or in a conbination of the two. A software
nodul e may reside in RAM nenory, flash nmenory, ROM
menory, PROM nenory, EPROM nenory, EEPROM nenory,
regi sters, hard disk, a renovable disk, a CDROM or
any ot her form of storage medi um known in the art. An
exenpl ary storage
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mediumis coupled to the processor such that the
processor can read information from and wite
WO pfoorEsé on to, the storage nedium In the  PCT/US2008/072629

alternative, the storage nediummy be integral to the
processor. The processor and the storage nmedi um nmay

' The ASIC may reside in a conputing
device or a user termnal. In the alternative, the
pr ocgsg%etgggcggﬁiﬂéx age medi um may reside as
di screte conponents in a conputing device or user
t er nienailing[a00ddX] sigitaatpr dalayoemirdeSceirqitidenicof t he

di scl osed enbodjnments i.s provided to enabl e any person
Sk | SQETTINIE R ALeL( SRalE gFal fosafrascnaues g e defay
enbodi mend;Sin: Yagi ous nodifications to these
embodi ment s Wil be readi |y apparent to those skilled
i n tdbusing thasetectddepog@vdrendhprilne dgisewt udidarvatttdsepreibha
may be applied to other odi ments wi t hout departing
fromthe %ﬁF? Pm%PHQEgﬁéﬁ% Eiﬂgﬁ]gfdisclosure. Thus, the
present disclosure is not intended to be limted to
t he di nent's .sho herein byt .ig to.be accorded the
w Gelt TEBREOSSEREN 4. BB e R PR iR OB B i &
i@h V@ lalfifatdHcesn Bslcd8f Johgsh dbthé Bk Glshawi ng
nCl%?%%.Mﬁk%%?ég%LAINEB Igi 1. A nethgd gonprising
receiving a clock signal at a delay chain of a circuit
devi gerhdRtBlolioR bRt @, HAheEc@hpr st &iQftinink AR ckderiBd
sel ected point within the delay chain;, and adjusting
whéreths etlectt@ doipbindicateh dntetthen ofthe desiiwd porimn df it datkesignal.
detection of a desired portion of the clock signal. 2.
The nmethod of claim1, wherein the desired portion
conpt.i $esmothed of chim 3sfuneecgeprising:al 1 i ng edge, and a

| eve ortion of the clock signal. 3., The net hod of
cl ai t%ml?lag@ﬂ SFOL AT @%Sﬁ@laﬁgt“@ﬁﬁhﬁ ﬁﬁtﬁc%onc‘?flég%gﬁéﬁe?iod

when t he ﬁghgggggeggkﬁgg%gghﬁ@tes detection of the
desired portion of the clock signal. 4. The nethod of

cl ai shif¥ing favmedarvigontheickichgigndbis eeqriveidrag therdebryrabpin by a
margi n as ociaged.mﬁth the detection of .the Fe i red
portion of "FHeRF JELRIYAACH %Za%ed”mg R ﬁbﬂné‘P error
whi ch t hethedsheld. signal is received at the delay chain
by a known tine increnment when the error margin is
greater than an error threshold. 5. The nethod of

C:C ai N fhe MRAIOBIOA clalif 4d@haxinciadBlag eRRh 8@ prises Rl phidlitytof
0]
delay elements, wherein each delay element introduces a delay time, and wherein the

known time increment comprises a fraction of the delay time.

6. The method of claim 3, further comprising determining a jitter value based

on a difference between the determined clock period and a nominal clock period.

7. The method of claim 3, further comprising controlling a frequency of an

operating clock based on the clock period.

8. The method of claim 3, further comprising controlling a voltage of an

operating clock based on the clock period.
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del ay el enents, wherein each delay el ement introduces

a delay tine, and wherein the known tine increnent
w@ovpiorees a fraction of the delay tine. 6. TheCTHES19081072629

of claim3, further conprising determning a jitter

val u2 Bhsmdthod ol cldirhflewberem thesdeded pdiat idetadly wompdses an

. ¢l k. i d i | | k i . L., T t.hod

infie? Bl i 4 e Y el PRE e B RSl psrfp o PR

protidesthRReScalsidhd], h®GheRasafuinglcbmpeik@CdecRelcnaflg tH8-selected
The nethod of claim3, further conprising controlling

paintig|thexdpbasothagmtod dertily recoad peknt s esccaslier it thegletsgichain than
thB%ﬁh%qk%m The nethod of claim1, wherein the sel ected
poirnt Ttnitially conprises an initial point in the
delay chain that is greater than a nom nal period of a
cl ock, t.hat oyi des. t he. cl ock signal, and wherein
adjuﬁ%iﬁ$”8%ﬁ8595§%“%g€P§ Nt égyﬁ% sel ected point in
the gletainiaPaisbednd vaflRifitiy/clacisagoind: PQcbad pbiat; ahs
earlier in the delay chain than the initial point. 10,

The #esiiad th sceond prist whaiy thpsecopd ivplup dpefgrot idieataigipgiign

a second f : ignal at a second point;

and adjus%ﬁhgg? éﬁggggﬁggég?%t when the second val ue

does not indicate detection of the edge of the clock

signal .11, Th thod of clajm er.ei.n..the .

e ebt oHeTne R oRFR PRI Ghesbinb i BRI el sampgiseso
inithe pai@t Aythe delap chdiathat & lbgIBart HAasmmangsHodadf aptsdkablatof

a clock that provides the clock signal, and wherein
prayidgs thesépck signal. s8d whereHeEntting gomREsSdnEemeptingothp selpgfed

‘ D Lo | . . o
Pt R At Dl Ber i B kbohd RoFR TRRES RL [ 1k BBy g than
the etiatgtoad of cl aim 1, wherein the sel ected point

conprises a point wwthin the delay chain that is

related to an expected distance travel ed by the clock

si gnul. Bhcomethblef cleinay, whatin thasgettahpdntompiats £paiak

frequency. 13. A circuit device, conprising: del ay
Wéhl&ﬂhe edmprhadt thgt i plpisdde #o 9waeé&1§é§mé |tréﬂ%ﬁ@ g,y therrdock
SR Bon T SRR L oh Bl P ElocR IRy ol ural ity

of inputs responsive to the delay chain; and a |l ogic

o A SpuBl S Lechhgr oo ool i oxr (o
val ueddby thuen céropisisg gphiralay ofidelay elements, the delay chain
responsive to a clock signal;
a hierarchical multiplexer circuit including a plurality of inputs responsive to
the delay chain; and
a logic circuit coupled to the hierarchical multiplexer to control the
hierarchical multiplexer to determine a value of the clock signal at a

selected point within the delay chain and to adjust the selected point

when the value does not indicate an edge of the clock signal.
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sel ected point within the delay chain and to adj ust
the sel ected point when the val ue does not indicate an
w@oge/oarfise he cl ock signal.14. The circuit devi PE/0§2008/072629
claim 13, wherein the hierarchical multiplexer circuit
conprises a plurality of nultiplexers responsive to
the 14391“1‘;6 cqfcﬁlftlﬂi'etll’ce Wﬁ@lﬁﬁh 3 e\@i?é?elﬂfthé ﬁ@ra?élﬂ{a@h*ﬁ%pl@}zer circuit
mul t1plexers includes multiple i nputs couple
couhnﬁrfses eplurgday of switipl¢ves depaayive hathe.lodib cirdig vdicrguipdch of

ice of. claim 14, ere| ach of t

it i S s sy el g i A seirioH B difGicat Boigs in the
delf\ecHaid cui t device of claim 14, wherein the

hi‘erarchi cal nultiplexer circuit further conprises at

| east one second multiplexer including multiple inputs

r €S PPNSTHEiL Rt (RS BEEhInY 84 %‘ﬁé?é’ih cafh SBEL pREallthBF

plurality of nultiplexers. . The CIFCUIP devi ce of
mmh@knn&ﬁnduhﬁnenmudnmvdmpufnmﬁmthe at | east one second

mul ti pl exer provides the value of the clock signal at

the selected point. 18. The circuit device of claim

13, fturTleesirongrdprics ofiglaan ¢#.oelkereieltiy/hietaechec nodypésed circuit

to an input f the del a ain to riabl e
fugBpgprargioene Tersh ek scpmmaltpacror el lmednnibiops sponsive
oGl iRk o WALttt SN DREANEBF il Pl exer ci rcui

conprlses first plurality of nultiplexers, each
mul ti pl exer of the first plurality of multiplexers

i ncl pi gy éf}p:uﬁqi%@ice BHARRA IQfW ee{?pﬁ‘ltaﬁ oﬁﬂiﬁpbﬁﬁgetapleast one

different points wthin the delay chain, each

seoihd mpltepkexer plovidee thei Vrabte oflthe dbek sigol amhlletscslpbted( ot
including a selection input; and at |east one second
mul ti pl exer including a second plurality of inputs
coupl&dTlcocircagplecice veclainh piit farthér ctoh@rifsinlgsat cl@ddeed?dy dlgment

[tiplexers, the at. | east one s mul ti Xer

cqumqg&a R &Pé“ géﬁ*@éﬁ@&ﬁﬁwﬁﬁ%ﬁpm&aaﬂ ﬁe/@nl@zs fqthgc f%‘g Sggnal

circuit and having an output to provide the value

related to .the sel ected point of the delay chain t

t he 1bglte dicuidievice ohclaipyd3.cyhesinthglgrasdic HB!“éﬁl?ﬁeI gircuit

n#;hggr conprising a clock delay el ement coupled to an

I nput of the delay chain to shift the clock signal by

a knofrst plumilty nﬁnmttmhﬂ:xetso eajhtreultlgleketmf tht fisshplokalith ef

cl ock S|gna| s .rece ed at t chai n.

Th
ookt IliplRshIRrRE 18 ol SpEPR YHEP TS G I tocfffprent

det er m negoifks Q}J’lﬂﬁt‘ﬁth@‘%felaQC\j:hﬁ\ﬂﬁeéhch tﬂl@ulﬁﬁ'ef?&t&' “E‘heoﬁ’ﬂs{"ﬁlurahty of
i ndi cates an edge of thé clock signa . The circuit

devi ce oﬂﬂuh@knﬁmﬁndum@gélﬂbﬁh51Mng@n¢|rCU|t adj ust s

G 1 STEREE SooRDnCRPISH AEMOURGECCRRR AR or npuss coupted
to respective outputs of the first plurality of multiplexers, the at least
one second multiplexer including a selection input responsive to the
logic circuit and having an output to provide the value related to the

selected point of the delay chain to the logic circuit.

20. The circuit device of claim 13, further comprising a clock delay element
coupled to an input of the delay chain to shift the clock signal by a known time

increment to alter a time at which the clock signal is received at the delay chain.
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and the determ ned clock period. 23. The circuit

device of claim 13, wherein the logic circuit adjusts
wa2aolrage of an operating clock based on a di PEBEUS008072629

bet ween a nom nal clock period and the determ ned

cl ockl.pErd octuit2évicAofrelatno d3 colmpeinshalpgicraceit detegmanes a

cl.ock. si gnal , at ;a del ay .chai n of circuit device;

CIeh B iAtaTNg S Pl Rt et AT gnal
within the delay chain to determ ne a detected cl ock
peri f the.c] ock signal erein | ocating the edge
br " 17 PreotiusRier oBbME 3olTE oot iy efidsisint ng

fr&ku‘éﬁ%;“@f M opfePRing | Rick AN a @lfeRene€b&Gesa RBInHal Wokhbériod
the delay chain; adjusting the selected point until

andhibe detbmeinpddioclapesdan edge of the clock signal; and
conparing the location of the edge of the cl ock signa
with a location of an edge of a nom nal clock signal
t o d&i.efim aeud devioe kf flatn é3, wisasio teaiegic. ci2bit adjuets a voltage

t hod ,.of claim 24, ein e sel ected, poi,nt .

ol BB cloR e i Witkrnfe belielye Bt PBpSbwipd pd he

dai@ing cl6dlosdfioger i od. 26. The nethod of clai m 24,
further conprising controlling a frequency of an
operating clock based on the clock jitter nmeasurenent.
27. Ihea mRiRQOcMprihdk m 26, further conprising
reducing a frequency of the operating clock when the
cl ociecgivingerclonkasgnaé atendelaxdredsl acipugdsyeeni ned
threshol d.. 28. The t hod of. . claim 24 further :
compHgriynEHerarn Phip soksairy iy Sodh S s e dgtey chie o
based on ddi@nfih®f betbéttd ElockBasal SMBAtI0Isigld1ewhBLMAbcating
of claim 28, wherein controlling the voltage conprises
reduci ng #eveee efgbe rleglepigadl corwrisgrer ati ng cl ock when
the ol ockiydd il ) aOEATHIE TR, CHREATPAAES SN AL bint
t hr eshol d. . A"processor device, conprising: frean
for receiving withihabkddagelalin,at a del ay chain of a
circuit device; neans for determ ning.a value of the
cl ock si gihnsting the selactsdinointygtihthewptugiindieaies Heqdgy of the
chain; and meags.f QbnAdid4sti ng the sel ected point when
t he val ue does not rndicate an edge of the clock
si gnamparing the location of the edge of the clock signal with a location of an

edge of a nominal clock signal to determine a clock jitter measurement.

25. The method of claim 24, wherein the selected point comprises a point

within the delay chain related to a nominal clock period.

26. The method of claim 24, further comprising controlling a frequency of an

operating clock based on the clock jitter measurement.

27. The method of claim 26, further comprising reducing a frequency of the

operating clock when the clock jitter measurement exceeds a predetermined threshold.

28. The method of claim 24, further comprising controlling a voltage of an

operating clock based on the clock jitter measurement.
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31. The device of claim 30, further conprising neans
for determ ning a shortest clock period when the
W@ 200802186 poi nt i ndi cates an edge of the cl ockPGI/gszN8/072629
and for determning a jitter val ue based on a
di f f 2t eRembtbbdwEclainh @8 .shimr¢ie sontcdlbuk theevoitege eomdprases

i nal cl ock jod. 32. The devi f .cl.aim 30
refibharoesndr v Phi e saiting oiock Siep 815 ey T cdlsrngn
eRbedn BP&tahiing wl@rkdbased on the jitter value. 33.

The device of claim30, further conprising neans for

controlling a voltage of an operating clock based on
the 3.t AQkod@or8evidd cofBhsidgyi ce of claim 30, wherein
the neans for adjusting the sel ected point conprises a
| ogi weaisrfeyicceiving a clock signal at a delay chain of a circuit device;
means for determining a value of the clock signal at a selected point within the
delay chain; and
means for adjusting the selected point when the value does not indicate an

edge of the clock signal.

31. The device of claim 30, further comprising means for determining a
shortest clock period when the selected point indicates an edge of the clock signal and
for determining a jitter value based on a difference between the shortest clock period

and a nominal clock period.

32. The device of claim 30, further comprising means for controlling a

frequency of an operating clock based on the jitter value.

33. The device of claim 30, further comprising means for controlling a

voltage of an operating clock based on the jitter value.

34. The device of claim 30, wherein the means for adjusting the selected point

comprises a logic circuit.
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