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WD 2007/ 059409 PCTI US2006/ 060729 | DETERM NI NG
FREQUENCY COMPONENTS OF JI TTER CROSS. REFERENCE To

, CASE This application is related to United '
‘gggg‘gxggg?ent Application Serial 11/271, 507, §CT’U32006’060729
Attorney Docket No. 05-2005-US, with a t|tIe "LOCALLY
I N-ORDER STROBI NG' filed on even date herewi th, which
is incorporated herein by reference in its entirety.
TECHNI CAL FI ELD The present invention rel ates
generally to the neasurenent of jitter in a waveform
and nore particularly to neasurenent of frequency
conmponenPETFRMINING FRBQIARGRCCADIPANIBYES OF JESTER
equi pnent is commonly used by el ectronics device
manuf acturers for detecting manufacturing defects.

For exanpl e, aut oFROSECREEERENGIUTORILATED TASE

S € nTﬁ:lQ %ﬁgﬁ% 1sqgfé'te%ecﬁ 'Eﬁl?fé[i LU &L ttA%gﬁgghd%é)egaf‘ 11/271,507,

u nct'r ona evi cé
Aﬁ@'@le}ﬂ Dlonthﬂi‘é) OFR0RE (R, xdth 2 fﬂh@‘%@@ﬂéﬂﬁﬂﬂifMER@ﬂ“ﬁ@BING” filed on

ol B RGNS oA o P ORI LR R TR e

Timng jitter degrades e'Il’EcmcmaJmentems and the

u lata, rates a
Pngﬁg qe%ngmt SrEaelty elé%rédsi F(f eras‘fl%%lemrﬁdgﬁf %Wtﬂvefom and
morgpdritchrbdt endagatinont offfrdgutisgrcomboht®s of ftta. key k
performance factor in hi gg_,.- scoeed dat a conmuni cati ons.
Jitter is defined as the nt of the
si ghitbinadatesestg@andm Lﬁ:c&&ﬁbhﬁfmsecbﬁy elatttorbicd devide@Manufacturers for

elr id i on 20 M. sal ign ts can re
cere i g 5Pl Pl Bor RibeabIE st Pl lip semiconductor
devige miandfaoturtrs i@test] oh @llarze G?Slumésﬁa@m St thhhdtilohé{htyhf‘te&ﬁ{ device sold in the
etermnjstic r ando ngnmena.

n, be e
marf@BIbe, Hhe 1SR 5 Hralso phe SECpi SHABRE COR B ABT P Simder-test (DUT) and
evalgﬂﬂedﬁ& dﬂ;@eﬁet@.&e&m@ @ ¥aieRRl. vattiek t Q‘Emiﬁ@@ﬁtéf 8@ iMdes electrical systems and

cal l.y have the abi y to neasure the

the it b Pzt Eﬂﬁ?&%ﬂé&ﬂ‘f’ﬁéag@swﬁﬂg%’aa ageased Busfestpgf necessity for the
mea&&%ﬁiﬁh@nd%@tahieﬁﬁm iaRd digitizers have been used
25 maasure t he voltage of a signal at fixed tine

| UG i SRR Em s foter pHygh-geqed det ETBYHFHiongdljicr is dofined as
the thisABSnmd&at B?Ehe%*%ﬁ@éa%@ edel it b g&;deﬂ&e.eé{v&lta BRPHNA Bt RIRY positions.

tinme stanpers hese devi ces rectly neasur e edg
MisqligREeTEy o RRs it e BerRER Arackisg thossreriagaer apgxipaged period of time
deteﬁﬁﬁ%@@fste%% 2Dy, JARY R WLARUS deflfBRERGHET! Rénomena

techniques are used to neasure whet her a S|gna
Detegmigiag e leyal ewhsse MrsopprgeTs gﬁmﬁ%@pagnmnrw@e@m S.

AS YRENTRBQIKSY,
. St olc haStQI [¢ 30 ma t he téz@g%ﬂgicl%{’]? %Eggﬁ%ﬂ%e%em the timing of
signifisaafipdaptinte ¢ia gream. dior exanls, esvillasconasiagd idigitisfs hiwe been used to

meafHd ctv'oﬁﬁéc ofa éﬁgnﬁ SDELA +iME %Qﬂrﬁm%ﬁ tc't" a&?%écqms data to determing cdge

establishing a fixed tine 1nterval
timegsQthehexvarlss arstimubintegval enalyaerp hnélgmetsmatpwm UBese Hitrdces directly

meadid Q&ﬁ%stirﬁéseor thdaRk %g{weeﬁl %(1)&11‘ olftedgés %h @S{ i %}?all.rglgle asynchronous

strobing comparator techniques are used to measure whether a signal is above or below a

threshold at fixed time intervals. Asynchronous strobing comparator techniques use stochastic
mathematical techniques on the measurement data to determine characteristics of the edge times.
Two general methods are used to establishing a fixed time interval with the asynchronous
strobing (or sampling) techniques. The methods are “in-order” and “out-of-order” strobing.

Shortcomings exist for both the in-order and out of order strobing techniques. For example, in-
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Shortcom ngs exist for both the in-order and out of
-order strobing techniques. For exanple, in WO

%@&%@%%@égg PCT!U82006/060729 2 order strobing has

5 P rmunity and 1 ong acquisition tinmes YaRESaHe/060729

of order strobing is sensitive to frequency errors,

requi res a conplex setup for neasurenent and provi des
limted ability to analyze the frequency

characteristics of the signal. Desired information

with regard to frequency characteristics of a signal

is the 5 neasurenent of jitt%r as a function of
frequency. .Oscill gscopes, gigitizefsJ time interval L
ordet, 'iﬂ,s oK ot Fprenibniad onga5grigrion timsessad oppof order strobing is

senbBIRs ¢ ReduchbeEras, RqldiCd bafinied sdulie i @Gy ureRidht addB¥vides limited
relatively expensive. |n-order sanpling

are : _
ab‘ﬁ@’)fﬂ@ﬁ‘i‘lﬁ%% feapesy rgersteRaticp i dhcHaeasure jitter

as DML st aAbn Wi e HEQURVE CharhBEiiRRSF a signal is the

acquisition tines required of in-order sanpling

DOSIUTR BT ufenktioafifrequaneynddsitioscapss digisippp e interval

analyets) LROKEB SlaBPelsiRbyvial @ itthdlio HkedsieSitRF hs a BICHBA bf frequency, but
out - of - order asynchronous sanpling techni ques do not

they, prgelgively sspanstyet dn-ordea sraling asyaehrarous sirabisgitetinisfues can measure

jittdr a8 A YERENn oF Beqldity BRIRNE:, BHleAbRitla GRAYEn @1k Feﬁ?ir@& B -order
reasons stated below which will ‘becone apparent to

samplgg dimisithe Beauencien i can magpan to whtively lamdfrequencies that are of no

intepiid et anungr ' hei

SO ARDG R B SRR DR s BB R g retv

measpEedifer Ay fumstipn pf Eeqvemgnd in a 15 waveformas a

| T unedigneehisgyenayaphhat 'd%opétfl%}%és\éﬁf ShedBRRNG LB&h will become

desired frequencies and 1's relatively 1 nexpensive.

appYIVIRIhoseskillgd gy thermsimncoreating alsl wirdsrstandivg the pscsontrapecification,

- I ' f~th I esent. }
oD S P TSR SOOI e MBS st

wavefaronasrigfuntionf fodquondsnihap elifestivel qp measurinigndesited frequencies and is

. ' . a method of determ ning frequency
rem@%%ggﬁ% S jitter in a waveformis provided. The

met hod i ncl udes conducti ng Sumpamrsal i ty of

l ocal Iy-in-arder .str.gbings f the wayeform anqi .

th gﬁlg géa}réslﬂ%{l%%ne ipﬁ%ﬁg g%?vgﬁ &5 o%ef Rroﬁgeghs are a%ress%d %9 embodiments
of tHeqguedeht/inveatmdend weillrbehindgrstoolitbgsaadingand dtidfing the following
dﬂg@sggciated with each |ocally-in-order strobing and
q& e?h1ning jitter as a 25 function of frequency based

on It hee ermbsdiment, jintdtiiod a&&ﬁanﬁnﬁ% ﬁ\g@ﬁdmcyaeﬁpsﬁmg@f jokerin a
ui,sitio ime. |n .another odinent, a jjtter. .
wav s Shay e, dhfrinting 29 Dehinet e Rt ablogs B ygrder strobings
of thenedveftes. CleaEPgthé SiquisitiGl Bk aSouiatd, with bathdBédlg-in-order strobing.
M cir.cu.i.i%ir a nenoyy, devi ce d. a processor. . The . . .
oSO IS GFsacBiea sk 82ty GoalierarBeniropRIZdnd SRieTiAipg itter as a

functibg bAfreqUcRBy Basda \bhEBe tidEaked B¥dr a8t LQINAR BacHHalge of acquisition

out put signal to an expected signal. The output signa

.ﬁ"mhas a repeating pattern. The clock

In another embodiment, a jitter frequency determining system is provided. The system
includes a comparator, a clock source, a latching circuit, a memory device and éprocessof. The
comparator is adapted to receive at least one output signal from a device under test and compare
the output signal to an expected signal. The output signal has a repeating pattern. The clock
source is adapted to produce a sampling clock based on user inputs, wherein the user inputs

comprise a number of bits per viie period of the repeating pattern, a length of a single bit period,

i
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source is adapted to produce a sanpling clock based on
user inputs wherein the user inputs conprise-a

of bits per one period of the repeatlng
%39?084”?\94"% length of a single bit period, W FCT/US2006/060729
2007/ 059409 PCT/ US2006/ 060729 3 a target effective
sanpling resolution and a nunber of tines to sweep the
repeating pattern. The clock source is further
adapted to change the tinme between | ocally-in-order
strobes to adjust the neasurenent bandw dt h. The
latching circuit is adapted 3to obtain sanpl es of the

out put signal . according to the sanpling clock. The
a targsheffortivie freRl nesrespiniRmetnd P ot s 6 Aethe spgating pattern. The

clockRBuee Y ﬁ?ﬁ%@&ﬁ?teﬁ 16 418 dhd BmaBEMEER IdARySh-BEES sHBLA to adjust the

to determ ne ter and to expressﬁ£|tter as-a

meapyigEenhpngividthc dhe feghing pirguat is gAentercio abiaie grmplee of tie output signal
accdRRID thel SAPBRL B10R I THELARYIrP BetiBS I ek 8 B st5fcOh E hmpled data. The

thereon for processing Jitter neasurenents is
Proqspwey iidaptetrie sy trobie Plordd dpds tocdepproning jifterjand fe express jitter as a
fundRE Ve, @ function of acquisition tinme and
expressi'ng jitter as a function of frequency since 10
t hdn VP@Q&% ymbedijrient, enmiohing readable edivm havng instructions siored
é’cﬁﬂf& ?Hché% Lﬁﬁt@ mdaBurehlehds i@PRVIRA, Giéﬁé%li ﬂ‘c?&‘ Ench?des expressing jitter

neas enment Sy stemis pr0VIde
magnﬁeqlq@esﬁlacumf@cmsxﬂlen@m arel §xipraseing nt@asmeeﬁaelntl@n pinfreguency since

the %ﬁ@%{é#}yn 61} ]pcteQ qsdzghmls:h Q\l' @IQ a§ SHE ﬁ’le means for

an acq UISI e [ ocal | y-in-order
st dwbiilh glczthdwn'éwdnuem, artﬁmsméa@urenenpmm s@revited r Thassystem
inchgd% ggﬁ%ﬁé‘g P;y’ 8%5!1 ;?%_ﬁggrg éaééltsen' ts 1Hr t1 %’ilgsﬁll rher%tr%%m% scheme, a
meagofop chargling of acqju.is’iﬁcezrtiﬁm irathmmmﬂyﬂmorck:r ptrolmng echeniEramd a means for
net hoqIit ng% S % obln a waveform having a
Parted

eXPTESR Y ﬁeﬁ% hg a local | y-in-order

st Eloﬁlrthgr sl hawehafendodizpsre semethbd vé demeniaing figuency components of

petitive . patt. cIu i ng subsets of . ..
sitef R isPRepS] e g BuBbRers shofbe e vrveform hvine » repetiive
pattarf. Foenisg bsedally dh-orded @&bbl‘ﬁg Ischedfictlefla ®pre@brdstive one of the repetitive

Det er m.ni nqg r.an itter assqciated for each .
et ST OSIE D bl CAl 095 PRI A PGP g rogions n the subsets of
localﬂjd-ﬁﬁbfcﬁfl si€fbeb.r Bateemting BRUER jebaRLE Mo Fach tansition region and

Theﬁgfesen% invention will be nore easily

daﬁ%ﬁﬁﬁ%@#@%as% HpP PREPIUEHFENt ages and. uses t her eof
nore readily apparent, when considered in view of the
description of_the E{eferred 25 enmbodi ments_and t he
follow ng fig §E ERGRIR TGN Qi THE DRAWVINGS aphi cal

i | iraspregdit oiveafioR W8N 88 BRAE BRI 1Al @hdﬂrf&?ﬁdvantages and uses
nmeasurenent using a wal king strobe accordin

therepf mofz Trgdilnrrnarent sy cogsidered;ip yiew pifbe deseriy 915 ’f Elﬁmreferred

embédlhluﬁtgaaawo%wﬁ&ﬁgﬁ@gﬂ%@ﬁrobl ng of the signal
strobe neasurenent of Figure 1(a) accordlng to the

t eBigHT 18R grandiigal jlpwstration ofymemnihadimerd of siggalyitupbp megpurement

=k
C

using 4 LABS @600 oBLor 5 MRAMITRIs i hfiake St T 0D

neasurenen
Figure 1b is a graphical illustration of an in-order strobing of the signal strobe

measurement of Figure 1(a) according to the teaching of the prior art.
Figure 2a is a graphical illustration of one embodiment of signal strobe measurement

using a walking strobe (locally-m-order strobmg) accordmg to the teachings of the present

- invention. .
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using a wal king strobe (I ocally-in-order strobing)
according to the teachings of the present invention

ggg 59409 PCT/ US2006/ 060729 4 Figure 2b_is
3 49?11 ustration of a Iocally-in-order FF@@?W@MGW29

of the signal strobe neasurenent of Figure 2a in one
enbodi nent of the present invention. Figure 2c is an
illustration of the frequency jitter magnitude in
relation to the acquisition tine of a set of strobes
that conprise a subset, as shown in Figure 2b. 5

Figure 2d is a representatiﬁ% iIIustration of digital

L ts r?\%flﬁé‘%e P;@g*ﬁugga P% y—%rcrragrt sfr)rggp&,]ofaliie signal strobe

me@a@m@f oEFiBeLH R ond fenﬁab@imlm 61 1he peeshRaaEmeiRNt
(local | y-i.n-order str E&é‘ u5|n? a wal ki strobe o
t heF e Set 21 Hipshetiam grawn% Tfter 15‘3%‘}1%’;&% firt Eglation © the acquisition
timé bf 415dt bRktkdHEs Mhat BomPadd 4 Mubsétl adhdeh iftFiQkE ag Of t he *
signal strobe 10 neasurenent of quure 3a

entfd@ReAs Brenrpeniziys distriRpfdighal resuly pEtig stipling ¢f a locally-in-

ordédWaiskdal i on of the frequency JltWer magni tude in
relation to the acquisition a_set of strobes

t hdiISEE Bt 3 graghicahillpptratiog of HB%ﬁc’i qmlmdgraﬁ%t ofi§igng} {inbg measurement
(o c%%_rl_-h@of’ﬂeg SR O sidoBPR SR BRI ALLO B B pRSsehiidoétRAD! ed

nal accordln to one enbodi ment of the present
i n\Féa‘verpéh is g graphigal idluatpatioy of ad???élﬁrléaﬂrd‘?réﬁﬁ’@éﬂ@rﬂf as Pgpal strobe

meaRhrehfif HEFibALSaGh ofle EMBodihBNAT the BrEsEl GV StidR

overlaid on top of one another, respectively, Figure 5
i s Figwe defis wn dlystmtionrofshrelenisaey nﬁwm@emtatdg {sKedation dp the acquisition

timSEH Lk B RIIP A28 &8 ?zl%edd ﬁﬂsett & sthh ogs of the

present invention; Figure 6 1S a art for one
endeiradats @gmahqmrhmswatu@t@amumdﬁgamp@é GUAE pignglrecording to one

emb%ﬁﬁﬁ’é?l@‘é?{h% %sdﬂ {l&liidn the present invention; and
Figure rd élaéran1lllustrat|ng t he
dethégure ﬁlats @gra@hacalt repres¢matomeoféhbpetiadsof ad¥UT siggal from Figure 42
dance wth common practice,
ov ihg%gg%fgﬁﬁg g@%ﬁﬁégjgﬁg%%res are not drawn to scale
butigure Sds ableck disgrph af bzecghalinknioffaggsignebr seblErmsgnals according
t ent 25 DETAI LED DESCRI PTION I n
to thteQeacE.%gg LEie 5 ?|¥ ﬁ@é%?o&xé S

OW N cription, reference is made

toPMbEeécsmﬁmnmnﬁﬂngbmbnnmnmydnnaum&a1ﬁ@h¢def¢ﬂnﬂnnnngﬁmqwﬂwy
own by way of illustration

comEic o it B E S BB e o T n whi ch ¢ he
I nFéntre Bris arﬂywhﬁag‘ramaﬂumdng Teatteranaibnroffittsr B ane embodiment of
th desc lbe .in sufficient detail to enable those
eEﬁﬁﬁP PP he art to practice the invention, and it
I S Ta@ct®dance with common practice, the various described features are not drawn to

scale but are drawn to emphasize specific features relevant to the present invention.
DETAILED DESCRIFTION
In the following detailed description, reference is made to the accompanying drawings .
that form a part hereof, and in which is shown by way of illustration specific illustrative
embodiments in which the invention may be practiced. These embodiments are described in
sufficient detail to enable those skilled in the art to practice the invention, and it is to be

understood that other embodiments may be utilized and that logical, mechanical and electrical

_ changes may be made without departing from the spirit and scope of the present invention. The

following detailed description is, therefore, not to be taken in a limiting sense.



30 understood that other enbodi nents may be utilized

and that |ogical, nechanical and electrical changes

may be nade without departing fromthe spirit and

scope of the present invention. The follow ng

detail ed description is, therefore, not to be taken in

alimting sense. 5 Enbodinents of the present

i nvention provide nethods and systens for inproved

S iBgbBHinfehts @Pihe Preb & VbR Hrovitll oS STl syRRR fof Alpr&Rd kiBnal

.related to applicatjon number US patent application _ .
strobn}gotfachn{gﬁsz'yhc? O3t applptipnnis ssiptedyto apﬂ@a%qrgg@msr US patent application no.

117278507 filéPhdr&tHD ?ﬁ@ﬁr@seﬁﬂ'@?ﬁd@ﬁ&@ﬁ&eﬁn {3 6rpblRted B @Y patent application no.
application no. 11/271,507 application in its

11727 lorftTjapRlisptiop;ingts eRtirey & refpranceniy sebadimests of the pesqpt wkeien methods

of detdriMMRIH fr Qe HRFShent® bt SO LMiMkd AL frb QIR PirtABR ANGHRL S
of measured jitter are provided. In particular, in one
embodiReRs AcHEton G tdstroboipagingrse adivstest tp srysal siffesemh Feanerey

compoReiity! St Bshshred [iRH A a Rifif flt@MeqhdnBIVR RGN 2 p&BBNANIERE SarPbe
neasured jitter. As a result, jitter frequencies

differspfigtef-n a particul ar range can be differentiated.
Enbodi ments of the present invention are based on :

undEPSafistertPidhe Bissmg investitn dadgsed anindauampiiagistrbing techniques.
In 0AB citBE &I EATRK uAeS PRI G BRENAGN NS Rsts @ shbbORSt §PR)rs to walk across

%%gjga_rs to wal k across ~_an output signal of a device ]

an Fienglaf aqouer underdeati(PUID g Tae DAY #ea! fravatora has a repeating

pattt@RRdtl Agpldis tdeh Bva) §inde BLAGRE & rbifea iﬁ%ﬁ&t&ﬂ Bf thelsigh®l Waveform.
a

_gver ‘a r% eating pattern of the signal” waveform |
Ts=ghoat +byes)iN-TihergingN igghsmimberiof gratics whighie an ifteasr gestes than 1.

Tpathi thdpdroddT ol 808 singl ke i DUT wiidbih fo 48¥8r. Tres is the
ffe%glrlod f ti for a single pattern of the DUT
© BOPOEP: Tres is the effective sanpling

r esileuhétbdtls oFRBdERR B¢ AHRABES APV REL AR BELARLEh
as_ "Wal ki ng, Strobe" because an asynchronous clock is
“Wtfi’é%m% Gfaé'g yspi todeserbeg sigpad anderdiest. The sicgplgmder igpaepst bea
repdtitive pafiih. WRe syncRPabIs davfe PALHABbe ¢AiRedi® YOS H B USalk across the
. 1:nat%re of t estr&k&ec uses fastﬂlntgg a@pear to wal k .
o5t 8PYs S agsulb s¥en Gogglfhe aga o (O sizqhes) WHbbR Rk pyer a time
periad gy y ﬁmﬁwrtga thed ﬁh&ﬁ df&b@fe)st lyuitderi? (tilepdtﬁ'tﬂﬁﬁ otaﬁ %té n@ap?%@ﬁ) “effective
. _period. i.oes rger an 0 e test pattern "
m‘%Tﬂ%ﬁ?ﬁh’,nH%"éy T@Eﬁﬁfﬂ@ﬂﬁﬁfﬁﬁ@&%& mgbﬂfsg{eﬁ%ﬂceﬁ GHIISS “Sifqbe Subsets.
Oncetré¢rhipped pato. a sitigle pautigd Tpat dF CreadDBTVESRRfdrh, Me strobes for a g'iven strobe
b;ﬁb-sgg ences cq*#gg "Strobe Subsets.” Once renmappe
SUDSSHE'S “H Y E}f%’aﬁ% ropg0d At BECTHUT wavef orm t he
st ﬂbhgeviﬂe $meg bmgramd ﬂp]higurezllﬁkis @lgraphecalbf %%ﬁﬁﬁ]ryofan in-order
spac r.es .a are in-or . To provi urt her .
unaGBREES B SRy 0o denpind b Fle ISpR B keldetih keiisgntation of DT
signef I(Rrbeiiﬂg- samjﬁdsldoaglﬂiﬁmhe' &am&l 'gsilpﬁbflfot&is J06] thrSupB\I06+, over twenty periods
rally. at ) i ncl udes representatio ]
of Tga T . ‘I‘“d’fb*?"ﬁ@tﬁ% 08 5%%‘&33*9"? Pera shapa iy Kiewrorla. n this
emb_kl)_ghn&ht,‘ 10&’&]&4 Besl 160 ;I‘lﬁ h{) wqgﬂca tthﬁﬂzQadIQNw = ('mtml‘rls@r iE@ﬁbe 191s a graphical
at . e unde od t ot all strobes,
reprERatioR Bﬂe@h&%ﬁq ¥ Imgﬂf af ﬁ'“ﬁf. Slai%?rf?h? G mﬁﬁmﬂpn top of one
. anott%akﬁ;e,pagmﬂsa fiiggBQﬂﬂbd E‘pﬁﬂl;tﬂ‘ ml_ar 3igdRl1 205is t%hcgvﬂip éipa%lded with each
r i qure is, a_graphica representation o
Sﬁo%eaﬁﬁ" H:fm't‘%e{% ?@F?%ﬁ?ﬁ" DUT signal 102 from Figure |
a DipRied 24 1§ a0draplaal 9dpregeatation of an undersampled DUT signal, shown generally
at 200, according to one embodiment of the present invention. In this embodiment, the
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anot her, respectively. A single period Tpat of DUT
signal 120 is shown expanded with each strobe 1060

I 619 spaced at Tres. Figure 2a is a (r LC
‘&Qﬁ?@g%%g'gtl on of an undersanpl ed DUT signal, ggﬁmoo?)osmm
generally at 200, according to one enbodi nent of the

present invention. In this enbodinent, the WD
2007/ 059409 PCT/ US2006/ 060729 6 acquisition of data
is four tinmes as fast as the acquisition of data for
the DUT shown in Figures Ia6and I b. Graph 200
includes a representation of a DUT si gnal 202 being

acq%%@@e& cﬁtta 'f(%?r tim&tag s%l $ TS %t ?gatta 6*(9& Hﬁ'fgi%r\]wn in Figures

over |ve perlo
la grbtdi Geph 200 inchales @ rt;akmta?ﬁn»fﬂi@tﬂ"ﬁ s@aqmmeaeiﬂ@ad@ﬁal at time

int#'?éel% ;lr‘; R&r%‘gg%g 2@6 ggt%%fg ovr?r" Ve E%ﬁ]ﬁq% é)ifﬁ%&iﬁg%r}& thig embodiment, it

alsoTtagsy 20 ® Tactoqa&qu&cttﬂmdaﬂlaba TS 208 Lhmxs s(h'Epaf wihefEFI-'S%ITpat + Tres)/4.

s Bl opfiisiers TP dredF B Ut POaan GRS mres) orthe
acqotsitmhfﬁvﬁﬁgerspéctﬁﬂﬂlgﬁfeom Figure 2a overl aid on top of

o1 A A p RGPt i O B8 St Np bael 12 from Eigure

2a cﬁfbﬁﬁﬁl (ﬁptap od oﬁ amwrmsmheéiy EI §ifigle bBribdTHat of DUT signal 202 is
strobes are

shoF Rt el pYr & WRUEhFLOEARATET & SPGUSPODES. b this embodiment,
subsats gm%agi fre ggtgfgpeﬂ g%ﬁgu&seg.tal 31(?(1 g&h?]s bashple &*lémss'ﬂm@ét@sf 5 strobes are
an rom sanmpl e
deFipEh SYERH1 (559 Fuiss SrEpI R0 Gy et 20820 A AD s g sample
unﬂﬁmb ets 8206dnd ﬂ@@ﬁbse@@ész) 268 sanplc2066, 7206‘5{3 B0B;, 20613 and 206,

nunbers 1 and. 17, subset 3
fror AERRIGERbBaRh S0 AURY LpBBseEEs) tabgensaratie 205513066 2061, 206

andfzoem SomkepRHIRESs 2, 6,00, 18 and 43 3Ad skl Sﬁyﬁéﬁﬁeé"baénples 2063,
an

354) I ncl udes sanpl es 2063, 15 2067, 2061 2061
206338%9- 24 nindAAn e TR PBRPL mimbers 317, 1151 3aed 1% Eashenbset SSi- SS.

cont®iRSBinp R nat 5%%&'&9%@' 18&15%%8& dnlate @dfcﬁ separated by (}“res Moreover,

effectlvely local ly in-order and are each separate
the tg{al pequysitiph fia e the TogH-mrdr depingsiei A timerittogk te hequire all the

datal g‘&%k‘éd’fo&' %&B%Iy-ﬁtcfﬂ&' s%bx(dg) CISQ%%J%tdI bediBQfod Bme to strobe the

for

-acquire a ere
five pgriagdy gf- th%D&Td%gnaé ﬁmsﬁgh@}robgs witbe @uhsetsﬁﬁ?é $%2,4S3 and SS4 interleave
[ t he
eacha&ﬁ&' @f&ugﬂ&tttﬁé@vé ﬁe i r%gléfsehfﬁ% sz "\ﬁgéﬁgfbset : %%fl.l’ S,

since t
SS@ aathod of sqrnpling is avayvideziowlacre h0®ﬂhén-0tdm suigfhes are taken for each

o oBELL At il E56h A SRURLE LS OB B Pl gy  porion o
the pattersh o oae embadiarent, dmcaﬁaeh-crdmbbmg@ﬁ churmh angRhtie lapphcable to

jitter Iﬂégsureﬁ?&llg cﬁu% ?Q%ﬁ%&%?%}rer%%e nlplgtﬁé e strﬁ%nérf?r jitter

across a por ern
meagugeratity Fonexmngse tistloaliyrg-ailetrstgbinasn@hodadd@bribal above reduces the

‘time %’ Q&%U?l%%ﬁ%bltn saJn f € Mc{lrgg\%%,qu Oge Pnt8Pn ({q’lgﬁr?ﬁ:&u? ey r]msletdgl;ected bya

ages o urren

mea@&nm&snmmmas thE titned® @Bﬁbﬂn e nheasEbingnt inerei@er Since locally-in-
the

orde koo R S B B R R e B o BRble o low
ﬁeqdenw hoise u"ﬁlms;& fnihsedgdetieat ﬁdhd&)ﬁ)lhwm@p&ugﬁﬁm
nt

reases a e tine to, perform ha as
| n lpggﬁléesstro%: z algbv€3|srr9b$ ﬁubset are loca Iy-lgnemr er ¢y are not subject to
many of the problems associated with out-of-order sampling. The acquisition takes the reduced

time of out-of-ordersampling as more than one strobe is taken for each repetition of the test
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order sanpling generally takes less tine than in-order
sanpling, it is less susceptible to low frequency

i,5e. This is further described in the follow
‘ggﬁigﬁé%ﬁé. 30 Since the strobes for a given gk&gg%mmmawm
subset are locally-in-order, they are not subject to
many of the problens associated wth out-of -order
sanpling. The acquisition takes the reduced tine of
out - of -order sanpling as:nore than one strobe is taken
for each repetition of the test WO 2007/ 059409
PCT/ US2006/ 060729 7 pattern. Each strobe subset IS

pat%glgwﬁ%%dsrtfggﬁ ??l%g{ is %H:ﬁyt E,hde'm raeurl ndl t? elslcfl? aug comb%nﬁ% to provide results
for Iﬂm:caitirg/ patieror Ueing slmﬁpbalbgmnmﬂhnﬁnqﬂing enalod :hmehem eifel Heqefits of in-

r.de f-order, str b|n t echni S . .
ordgxf 41choutt %tf %)e&er g‘f’ Ics&ac 1qge§ W&P Ltt élg g %g tgeﬁ,tggl{ﬂuiu,e.
t h eAB adcsujltdt]nallmhuﬂdﬁdts&bmm‘sbﬁbﬁﬂ with E’bsp&ﬁtp@ﬁiguﬁ*@i% are utilized in

r 2b areU|I| erform ng. frequen
perfrthilePe EheRbP stlyeid e herBrd Bl it Eigis 2350440 asgmeant for
IIIuslreemmmadtlt it anderbtbbdithat ady auimbBerdfistrobes nydey wiiDed. et all analyses

r of *sir t|||ze After
ore Pl 4y B BIP AP0 FAReT P o R L qviifon time. An cxammple of
the éaequms @nkfeﬂﬁla%mﬁidla G Fedaxioaf to akelerabd dﬁn@ﬁt &fi FlBuref\Ra i lzs illustrated in Figure
2c. ?8 o e 2 d@'ﬁtlrﬁéﬁﬂfl %%2318}»} LLer rra gﬁ%ﬁ{l&é&&qﬁé}l _}?tter is captured
durig@hks ﬁ:qu&ﬁboﬂ peridd fabdoeidtar WItEIF%fr@ZQCAlS hihisshteati® Fidhed e, the total

t he .magni t yde of djff nt freq itter is
magmigdy Pofvehdt PN GRS LB IPRFE 'ﬁéhs&aq'agglae ftigedd acquisition).
Howxteln, the glapeindde of Afid ifelqusrdyditrd 256 ity 76%eptubditadddhémagnitude of

ni tude of high frequenc itter 254 is captured
oW rIFRETIHE 10, PTGeERred Yfﬁ{"(ﬂ‘l"h’éc"ﬁﬂﬂiﬂé‘:ﬁﬂlé‘ﬁ)e
Howka w6ine ehlbBdrmaR SfiAe fefseﬂmﬁvefnﬁsx%btﬁ@ squélﬁarﬁﬁ € ¥VeiltRr increased or
only 70% capt ured and he magnitu frequency,

decqeﬁﬁdaep?%d%w thedoped SBM?%wtmﬁéﬁdtfﬁrgﬁ%r@awﬁst iSépe, information
reqiited®o cAlBuRRTRic® HRMABM FasQfe Tk RERS %ﬁ%&b%@dg@ "hot across the

the acquisition tinme is either increased or
effegfes wiitvef H¥mbsdpsign.omly the aagison geauisition ﬁmelqmeﬁ@@a@@is to be

condi@redl.| FHoP Ex ARGk YSterin Ogslt er 'jafa%ﬁﬁtséxfl& onr SHL E%%af Rsults of a

calculate jitter Is ned as acr os
stroking o ¢ lagaligdrrerden mﬁva@r@ss,pwedeﬁm @TGQ em@lm dreriods ofptable data

signsis8e 2’5%%@549 thrJJﬂﬂ:chn o%?ﬁgg hoS AQIP4DS f['nguk@{?% %ﬂqutai)glcqmsmon

peri od needs consi For exanpl e erri
timey gerEraby @Sma‘@d 28 64@3@" healocaliy-uf-otdeestrtibing inl Figes @it sﬂxccordmgly,

I |
sl 15 ULAGSRn B A 31 1501, HEYELLEY g spsion o
needsfodisaingly26itp, depgrinegffter2 T48 aqqdsitivmpsiitd (@n tlpm) ifodbe transition
h t
reaidR L AR SREP il Gpo¥ B lten R iy From s
fran%mm mqngmtm ting aquatidd frequomydenglivity oftha agangeaent canlby determined
{
sinoq METHEREY +RadB e Bk Bae BT d i sne ARl Bhiims
d eRefemmgtq Figtrer3a shbithenequipsit bf © gr@h;rcabrépfe@d&nthmmbf dmQfndersampled
AL CHE NPT  —

is prévided. t i this 2mbod anait tﬁmabmun BoiideOitiviel Db dldréd3ed by a factor of 3.

Bl t . :
The o R U S P e g o iy s A bstests s graphica

reprefRRStIeGENlocalsy-B-d1dBEC4tdgObveR G it dnl (R0 s (184 306) of DUT signal

- 302 from Figure 3a overlaid-on top of one another, respectively. Figure:3b illustrates subset one
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Referring to Figure 3a anot her exanple of a graphica
representati on of an undersanpled DUT signal, shown
I at 300 with an increased acquisition ti 0
‘gﬁg&gﬁg%‘é%t invention is provided. In this gCT}Jﬁ“OGL‘Sm”
enbodi nent, tinme between consecutive strobes is
i ncreased by a factor of 3. 30 The total acquisition
time for this enbodinment is then 15 TrAT.. Figure 3b
illustrates a graphical representation of a
| ocal I y-in-order strobing ovgr the fifteen periods
(TPAT 306) of DUT signal 302. fromFigure 3a overlaid
0 0 ne er,. I ect i . Figure*3b. .
S e B o 170600 B 77 ecrwbest 6 L2 ncluding steobes 306
30PCIVAISZ006/206 GVEY, subs@Shree SSh UG SiFDeeS0B068%,, RBAF 306, and

0 0 .30616, subset t SS2 includin
3067 B 08 1R S0 HHSHRL 3905 Yog $o o TP bie snd e In this
mﬂbhﬁﬂengg%cﬁﬁﬁﬁﬂﬂﬁﬁ@hﬁb?beﬁgégﬁgswﬁgg§ﬂmﬁggﬁ§%;éﬁg%%Temgonbﬁhe
. s, and,subse our i nc i ng_strobes )
tinn (18 PR S1: 8008 438 BE ciidbe B0 ferinipL Ak B e sseg Bbordingly.

ef f Refeiritgy o @irt B @l e@imfiBloB theSrd fWen§2)iler dadnide in relation to the
the 5 tine Ts bet ween

r evi ou nbodj.nent,; onl ) s § -

e e T e oty al bRl 1 4tis PR igTear WIAGRD Ticresqsacquisition time
352, alt b dedtgtngeqicd g5y and Bef GRSy JiferI58UE Bapttre@N Moreover, 70% of
theffoxagplﬁee of .the frequency jitter magnitude in relation
HO0Y TRAUCRER B %”L‘grhs Bty fhaserdingly sthe mogasse it aaguisition time has an
impablict heBegudiR Copbiertdithd AMEERZRGY HEAMotnt bPRdr R is detected by the

352, all,of the high frequency 354 and md_frequency
MEPHERERt 38y ljustratdy 4 i mInsvEBRT of smivsbRcquisiféon prriod will detect less

lowffregQeRyGitter koo HigBREqUehof R MBS vevAE CANHLAM Y o cﬂ? ition time allows
10 1 npact on %e

|n£re se |€ ach|§|t|0n tIUE has an
iy H}f‘aﬂ‘a’?f BSBReHtY tairgice gre &preeasiement  onarolmdinénts of the present
invdntibh Sardpliag ah® a&ﬁ}ﬁ§ﬁ%ﬁp§%¥edts@€eraf%ﬂ§£ ;%%ne #R signal is sampled, the

i.llustrated, a él tter rmeasurenment o gl ven
ACAURHOT EPei s RhgrErs by ingreasingehe time between| lovellyrinqudercsyrobes. After all the
anallybik h&¢ bde 2BripltY fitk NGYidd | i Vet 4

Pher ease | nmgcquilsi efq-i'_o t (riféeb%? o%ﬁﬁ)%arczﬁncﬂ&fnh%m? Bifiope exprossed.
Mooy anteythy frequancy of Htierthat getsomedsoradeas duetipntof tHemcquisition time,

AR BRSO Qqﬁng tRn el Lon, L1030 0i the 54
e anal ysi s | sJI[éggat e éseverzﬁqhﬁc%?.m aegﬁgfggﬁg vaﬁgogamthejmer
fmq‘éﬁ“@??& alsp gontainst de mepsiemsota vt shbtteroavqtisitioni tineh s ged differentiate

the M5 b i : Jaocal l y:in-order
o IRl 16 ASening Fﬁ{ljﬁf&t “%%%ﬁ%@% ar?é‘%“%é"’éﬁa“c%npl et ed
j i In @othr gmbpdidesng sha a¢quisitiorotime betwgnilSialliydn-crder@ir6 Béd, and

r . v since the frequenc f jitter .
consb NGRS BEn a0 e OGRSt LGRS chbBl o
betwegrpdecallyvmn-erder sthabes e»iqhomssmbjsﬂam_tisﬁy dhanginf; tHCHin6 Be®feen strobes, Ts.
Wi ai n

o AT O S R o

ciles al soO con
graplgbalrrepescatdion Sif bi and¢rsampled DT signal] SHoowrestinkal§ a2800,M8cording to
one B P oSHETL B B, bl s g o cemafon of e

particular r

Periode qliDEII sigml t04rEoheFigead deflkidod 1Bp OF 88¢ afith@bRSpecBNEly. As

idth of the |itter neasurenent

. ly, the b
naoSEOPGHER L LR, o L LSt et TN e

Thesé sioatieh,ystriobes0r 0l thibhEI0 DO, ird E&éﬂﬁv&&?ﬁfsﬁﬂ@:@ﬂ M;bseti; §S1 through
S or exanpl e,

ch ing . the. tinme between strohes, :
551088 MtiraRdin Figee five rubigith e Hroheriinithersameaubyetmighsssrobes 406,
and 406y, @f subkb: SFi, Gt Hadéd b 3RTASH q&aﬁdﬁh A8 tol RPLESRR Al '
npl ed DUT signal, shown ggner ally at g%bomem
owevers in this case the strobes are spaced by IxToid # True/12
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one enbodi nent of the present invention and Figure 4b
is a graphical representation of the periods of DUT

fromFigure 4a overlaid on top of
‘g?%@ 05948% espectively. As illustrated in Fi g%gilﬂﬁ?ﬂommng
waveform 404 is strobed or sanpled by strobes 4060
t hrough 40621. These strobes, strobes 4060 through
40621, are selectively positioned in subsets SSI
through 30 SS 10 as illustrated in Figure 4b. In
Figure 4a, strobes in the s subset, such as strobes
4060 and 40612 of subset SSI, are spaced by 3prA T+
ms{Eé@&‘ ﬂﬂﬂp @‘rTRE§74 M‘ﬁle%hé&l%e%olh ﬂlutsgae.teg @?%% ofgover, since 3xTpar +

| ustrated I'n Figure case
Tmflﬂdb appregimaspltacedr hylrBsf K Whick m,Tanspaﬁng/\m R0 OTYOEHM Fure 2b), the

strdBe 182 00REA%R 30 cnBoliiRhP Ofh RlveIBAEATe Syl Rl e & the Srobes in the

sets as I's ust ra ure
Sub§¢tﬁ ekthg embadimaent ilIREHﬁttQ in E@pqozho XMﬁBfto&rezt, theTBAT adquldilida time in. this

ermbQUEER it HeVer BBEL Bl iR SRRCY S0 Ofer bl LR 2B o ciment

the strobe e su
111u$1?aﬁ\¥@d mbogtre Zhe Aseondinpbn dn fgs aabédlmeﬁt |thﬂ)a&:quistt1chhene between locally-

m—cﬁ&'&%ﬁ{)ﬁesogl%cgwpo%tsgcﬁﬁ%ﬁg%%en i)anr{mgf?lt [ edﬁt%{%% grl'érgieent can be adjusted by

Mor eover lcqui si
increatiegithawinte bativeerblocaliy-in-eddeserdbes Whﬁoﬁt@hbitaﬁﬁﬂﬂlyl chbAdifPthe time

JP S) of the enmbodinent illustrated in Figure
bd%%éyaggg%fggngly, in this enbodi nent, the acquisition

t i mAsobtoneend a[boc@ltﬂlg/numhsbr@lf dﬁﬁpl&i 610ﬁftﬂa,es p#dotal acquisition period can

o R 0 L BT ST o
predem:latfélmon mh@badﬂmdmrdf e 1mrﬁ1ii@wge§1léﬂﬁi§ aﬂjulg@mb.‘y increasing the number
en stropes,.

h
of SRR ol B s OF 1970 GG ot SRR 1% ( Ribseimgre fotber

allotvetiad baadwidils bf ihefndaeiiteB@nCAbe NEGEsed Mot SictdaViaP tHelVerall
oS no%ﬂﬁ)6 gkted t.o eIecHlanDunt Mor eover, in one
SISO Fimen MeriaimiRE Shortaerall siSHOndRmESS TBRORRN detkesping the time

requiited tg tebf ADUTERSGHY enent i s adj usted by increasing the
nugbe of strohes and_the nunber of sanple subsets

Yo%t Plegh diseramoar 2 insrly-{nserisr stgebing xstrsn, shawn gprerally at 500,
acco&&iﬁg hﬁtﬁ!{é\/ﬂlﬂlﬁdﬁjﬁénttdf%é@%&#ﬁ 8RRiod. OSPEerh 566 mﬁﬁs automated test

dﬁf ncreasi ng the overall 15 acquisition t
cquiRaERA AT 302 SHSECi5PS ORp P EOTLAER 4t SeelS 35 ] bfrom a device under test

| 504 uaa@bbﬂeé arf eﬁtpkte:ﬁis' 0% ﬁrbé‘esédr%é iﬁ%‘l}fsﬁd 1hOnt S3bodintdd ATE 502

is a block diagram of

'mclquwvﬁffgr 3 t%?téﬁqu§thl‘§f§FWd3§9'§t“§?ﬂt smwlgfewerr@laworéﬂﬁ In one

emb&ffent, BEEET DN 2 U QBE £ ?‘Pﬁg:l Jﬁ%c&@cs&ﬁ%‘ex@ﬁﬁ%‘%{ﬁa from DUT 504 via

i nventi on. System 500 I n es autonate
outppignstretftl audPef- dbe oppar mc'eq;@#p@ﬁmés asp bnaffc@d@ud Patbuffered signal

is cop@RAS a 7drened glgilﬁle\msﬁ)?:d(%}ﬂ 'eﬁ? cted S atl)g% éle%%;n YeBlbuT performed

provi des an out put 50
as exapEpds sh@nelthmén@tbﬁd lmfﬂnreshﬁll'd@elﬁ@ientmg theetizs tianfifion voltage. An

outplth# chiy Lra{o‘?gqé Is.areﬁf'%%rgtﬁﬁxde n% ﬁ%ﬁf{%‘lj gtb cg"e%rc Eg@lf gutgut waveform.

conpar tor
The qiitptf dhetqompaintor 246 iafell inte bichesircditf5l d fentamilingaf the waveform

1. T
e S 0  Uy R0 S GE
countgt §haend lakhcddpad edmples af tke:fw@'meﬁirgnﬁb obfﬁuﬁ@ﬁ Tha8Bamples arc

store® ﬁP&Q&S@ L33 1h 4,0 trgz?stm%s%rp o1 processor MOP P her ana?ysm

In one embodiment, clock source 520 is programmed to strobe the DUT waveform based

+ =2 01 device specification and user.inputs.. Userinputs are specific to the DUT and the desired
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25 as expected. In one enbodinent, VT is a threshold
representing the edge transition voltage. An out put

tor 516 is representative of the |ogi
@Pgﬁ%?ﬁ}?he DUT' s out put waveform The out p%{ﬁ@.}sz?%/gsmw
conparator 516 is fed into latch circuit 514 for
sanpling of the waveform based on sanpling clock 507
produced by source clock 520. Sanpling clock 507 is
fed to counter 512 and | atch 514 and sanpl es of the

DUT wavef orm are obt ai ned. ;ﬁe sanpl es are 30 stored
in menory device 510 for transm ssion to processor 506

urt.her anal I n.one enbg cl oc our ce
sighd) oo b B T B bRl 20k STAIGE TABEA nesg fnput device
55@hat rsenh@eme@tat at f]eﬂ[btﬂp dowssied to Ag‘ELHOQ én bﬁ@ézrggd%c;’igigfglﬁ 8(éﬁware to
re specific to t esire
perBie BRSO YO Ter R PSR S ) PRI o s received
ﬁomnseleﬁbﬂgiSdgﬁi&LS,SOM Eal&ﬂ&tﬁfaﬁﬂ sBap s&ﬁ%%gf’r‘o@ﬁ&l@;ﬁpﬁ;&p Uh one
ce t aI either inte renot e
confiiiE Bt TR sppbe BRE SOt It RERPHObET TEFIErYa) of the iter
megpard {@hM; itﬁgtrﬁ‘aaédry pinB-18E defhb&t Jﬂﬁﬂs er paeklefe %éﬂ effective sampling
(aﬁste t@? a]aij? %tll i zes user ﬁ%ﬂs recei ved
res RS RS ETTTED A oms Hicd Heh anesire pl@y%w which DUT

transf} gigy will bd Blcasuddil Ui bids @e@?ﬁte@n erRad LiiBBir of 438 bof the repeating
e . or nore o he bit period or unit

ts cI ude
PaﬁPﬁ‘?tl? BfaTS‘FFé erifeesemplipg sereition { res; deterapinesslg gifective sampling
freqmsy. Tﬂ'ﬁnﬂﬁm %F péferPdpetifiils iR@GHES ﬂmwtrﬁ‘a@lyttﬂ&qg) effectively walk

ef fective sarﬁTl ng resolution and the nuihber of
acrgss thegepeatisg U T weneformpatisrpg t er measure pins indicate

Whizs RnBPehbolif R, PréceBic? S 0¥ubds tﬂ@ cARASH8E; thiRSelh 1§ts and device data

er_ pattern_ are the nunber of bits of the repeati

to cplaylpwrrandqraitterrificofithe PAT waveformy Bugharsn pnﬁgemb@,@n@ni, ueer inputs
recel VS om @ﬁér%éﬂt%%c& 880 BfrftRf Y fie %gét&g Wi ﬁﬁﬁ%{%%é(asurement

The nunber o attern rep etltlon | cat es
bangwigghs. dFyrigey Iﬁl\ﬁ@leymbadknena@pﬁwret ﬂae:erfep'eéqgw&glymmmer strobing

resid@vGiHHEh By Rah 586 Bnd R8N %fﬁrm@ﬁg PEBhed PLOFERP g{é’\‘,’? ggvme 550 to

uses the capture I npu
calcglgfeaandtsgm@gygt@ma‘i(@ fpam@ltmle; Jl‘tttre:rapareso ﬁaclhhmﬂDUﬂlfferent bandwidth. In

one @ﬁ’lﬁ@cﬁlﬁfegl FaHeEe 508 ﬂse% eVI i E%MPﬁr trﬂeais : g%ﬁ& @ express jitter

recei ved from user | npu
magpipdanstacfunctivn efrciwiditiontieeresigittes ae afudchiob afi haiuttnbs.

Fu ‘f"ignla% F;& 4 by alQ Bt & fgg%gh n?n?é%de% Ot];s'ctybmg ﬁec%n ggsgts%% gﬁucrally at

| 0gIC I n-or er Str
600, aacprding| tp pes embedlmenpmﬁ the pemsentiaderftionnhs atethddmmﬁnpnses

asmgﬁ'\ék\g‘%@é %ilt%lﬁ%r SRS gatlljllll'p e & e%z:c%et rhtegt (jﬁ_ﬁ) t Waveform. The
meth@drbdgmd 1ah60] whez@ma :mmbbmm::grﬁem@ermms@fs sBI36 agbiese & he

sfro mJItl Ie measur e r.ess
bandh T3 S ol LRt FaS et b3 B FPHIGE Bh T puput wavetorm
usingign asyhuimohdonclodk ﬁaseaﬂm A tocall®Gnfoirds fsﬁ'oﬁng Sclienid i8\erformed. Data

t f r stro techn ue,
o8t B B 9GR8 Bl LSS A v e
for tlmfmitfabbm@ﬁdﬂﬂfr&c{wm},t at@0s. The ﬂi&tcfwéinﬁﬁﬁmt‘ ®eSjitter frequency data is

r]c%lpg\#. us tal ly_ undersanpling a device_ under
requipgy %l'afa%/f &é‘?ﬂé‘f%iiﬁﬁ Fhéhe wpacng deegnieoaliy-ipgrder strobes is
adjusedtedt @160 The I_pi-doahq theRtainhed ¥eRP wkil 98 &fork fitt&Sfedulney data is required
at 60§l CPtl feuﬂ%er data is required at 608, jitter as a function of frequency is determined at 607

from the m11lt1ple results, each of which pertams to a different measurement ﬁequency The




10

15

- 20

25

30

bandw dt h/frequency for an initial neasurenent. At 602
the strobing of a DUT output waveform 25 using an
us cl ock based on a |l ocally-in-order

\ﬁ'@ﬁﬂ n%{&gc henme is perfornmed. Data obtained ppgmslz?%maomv

stroblng is stored at 604. The stored data is then

anal yzed to determne jitter for the initia

bandw dt h/ frequency at 606. It is then determned if

nore jitter frequency data is required at 608. If

further data is required at ?08 t he spaci ng between

| ocal l y-i n-order strobes IS adjusted at 610. The

cess ntinu at 602 unti | jitter

baspl 2 S%en%a‘:“ga‘tﬁ%r IES o DS GBS S Fnefigniafppsiesition time aad
sinctathe fneqaereqmﬂlﬂ:dr ata fHfion] dﬂa&c@hsﬁ&n frdelfiéd 81 fAhction of frequency can

be {i re jélléesfﬁl% 8’%‘ e %\ﬁ)}r gﬁ cijlﬂg]tl?lgfq%? usg 8 gs &%E%agl'g}%% Ig,lcc?ulsmon time equation

_ Tadagﬂsmsr% MeRIN ﬁn@mem&y whEREN 1P HOmeRiSeatite An@ N§i8er kMORAK to peak jitter

terds a' function of frequency is
°ftgg¥53ﬁl1?‘ht8}3t WD 2007/ 059409 PCT/ US2006/ 060729 11
basgéfefring tb & 1§Lﬁ6t7 al e chdrt fo8 HeteBaRidd fiterGaa “kh%eform showu generally
t7§ﬁpressed as a f tlon f acquisjtion time and _sinc
a Hji]o @‘eé’r‘?sﬁﬂfc‘ﬂ’%ﬂm@flsa@dlﬂeér Figiat 702 the data
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enbodi nents of the present invention to express jitter
as a function of frequency. As stated above, the
t d techni ques described here are inp
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Al t hough speécific enbodi nents have been illustrated
and described herein, it will be appreciated by those
of ordinary skill in the art that any arrangenent,

which is calculated to achieve the sanme purpose, nay
be substituted for the specific enbodi nents shown.
This 15 application is intended to cover any
adaptations or variations of the present invention.
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limted only by the clains and the equival ents
thereof. What is clainmed is: 1. A nethod of

det erni ni ng frequency conponents of jitter in a
waveform ‘the method conprising: conducting a
plurality of locally-in-order strobings of the
waveform wherein the locally-in-order strobings are
based on undersanpling strobing techniques that map



strobes over a relatively large period of tinme to
effective tines within a test pattern; changing an
acquisition tine associated with each |ocally-in-order
strobing; neasuring jitter associated with each

| ocal l'y-in-order strobing; and determning jitter as a
function of frequency based on the neasured jitter
associated with each change of acquisition tine. 2.
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9. The jitter measurement system of claim 8, further comprising: a means to express jitter
magnitude as a function of the acquisition time.

10. The jitter measurement system of claim 8, further comprising: a means to determine
jitter frequencies within a particular frequency range.
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