STROBE TECHNI QUE FOR RECOVERI NG A CLOCK I N A DI G TAL
SI GNAL Reference To Rel ated Applications This
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States Utility Application Serial Nos. 11/234,599,
11/ 234,814 and 11/234,542, all filed on Septenber 23,
2005, the contents of which are incorporated herein by
reference in its entirety. Field of the Invention The
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It is often desirable to test the performance of a DUT relative to its own system clock.
Accordingly, ATE can typically be configured to measure output at times relative to the
DUT’s internal clock. However, measurements relative to the DUT’s system clock can be
inaccurate at high data rates and clock speeds because signal slewing and jitter significantly
affect measurement results.

Many integrated circuits (ICs) now include buses with a synchronous clock that
accompanies the data. It is impractical to access a DUT’s synchronous internal clock without
tying up valuable test system hardware channels. It has also heretofore been problematic to

use a test system clock to test data on buses having a synchronous clock because data on the

bus may have very high jitter relative to the test system clock.
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skew value, which can be stored in a register, for example. The resulting adjusted time
represents a recovered clock time which is then used as a pointer to memory. The difference
between the recovered clock time and data edge time stored at the address pointed to by the
recovered clock can be determined and compared against expected values.

In an illustrative embodiment, the present invention provides a method for extracting
a clock signal from a digital signal by applying a strobe to the digital signal, storing the state

of the digital signal at the time of each strobe pulse of the strobe, encoding the stored states as
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Another illustrative embodiment of the present invention provides an apparatus for
extracting a clock signal from a digital signal. The illustrative apparatus includes a plurality
of increasing strobe delay elements in communication with an edge generator, a plurality of
latches, each having a clocking input connected to a corresponding one of the delay elements
and having a data input receiving the data sigr}al and an encoder in communication with the
plurality of latches. The encoder is adapted to transform information stored in the plurality of

latches into a digital word representing edge time of the digital signal. The illustrative
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FIG. 3 is a schematic diagram of multi-strobe sampler used in the several illustrative
embodiments of the present invention;

FIG. 4 is a schematic diagram of an apparatus for testing data signals or clock signals
of a device under test using particular elements of illustrative embodiments of the present

invention,
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provide 48 - bit words at only 250 megabytes per second. The 48 - bit words represent eight
5 - bit edge times and the corresponding eight 1 - bit edge polarities.

In a selector step 14, it is determined whether the encoded data represents the edge
time and polarity of a sampled data signal or the edge time and polarity of sampled clock
signal. If the encoded data represents the edge time and polarity of a sampled data signal, a
storage step 16 is performed in which the encoded data is stored in random access memory.
In the illustrative method a 96 by 40 random access memory is used to store the encoded

data.
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should be broadly interpreted and that such spacing may vary according to the needs of a
particular test application. It should be understood that such pulses or signals that are
“closely spaced” relative to the timing of a device under test would likely have a higher
frequency than the signal under test or clock signal, or may have the same frequency.

A sampling apparatus for acquiring strobed samples of a data or clock signal under
test is shown in FIG. 3. An initiator signal such as a single strobe pulse is generated by a
conventional edge generator, and applied to a delay line input 44. A series of delay elements
output incrementally delayed copies 48 of the initiator signal. In the illustrative apparatus,

the incrementally delayed copies 48 of the initiator signal are directed through summing
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e.'c]l osely spaced, relative t e timng of a. .
cach of JaCPoBRt s F BSft be e Plowp e belishes iohdsSts Ehinanespar
shot of tHeatatbNEf the BixalkigdRIdBF clb&is gl valiecksts 9 Malillustatif®Npparatus, a
have the sane frequency. A sanpling apparatus for

set of 334 &ylateliends used dbeaptura apil edilovidg strabed ispres¢riationsifghesignal under
under test is showmn in FIG 3. An initiator signal

such as a single strobe pulse is generated by a
emmppatanerial ushage stgehed regregentasiod ol dyachrbfows citelkay test data

) Line_ [nput 44. A series of d y el enents output
signals g ﬁéﬂgﬁﬂt%ﬁ?r@eé&@v@ TR o873 4 signg i ogand a strobe 61
. [ S . - . . .
are appRePRA sarﬂﬂ’hng?:?rchllt b3!Std @k HlY&tﬁgg@EWues, imr%f‘stan%lgg circuit 62 is

incremental I'y del ayed copi es
the sampligg appaates descabedeia detailowigh respeatito GIG.r3c uA eycoBer Giscuit 64 in

commm§GHI bR RE Bk Ry Bl 55 PSP iR o o Slefamgsentaton
of the sfparestict Rt 86mIKe Ymplig dirdlif oatand coheRalit to hlatah@ord
lustrative apparatus, the sunmng circuitry

50
represchjig AELEcd IRTHGNACERBARSDS B tultigh lokerordoNh hi).aln the
illustratﬁ'é. %‘f)ﬁ;a _,emgi e?@(‘?(ﬁg c&{beﬁs fa'_PES b\sﬁgtgi{q%lrﬁggéfﬂcéﬂét %{; ﬁ?%ﬁ%«g@%%sition to

test.

control
a 6 - bittworde Cthedrdsayighificentdyit ioused tBprepr@dsand tHeredize polarisningl ther

. th elay line elenments 46 are proyided by a delay .
remaining 3k-§at8|a6%bsegé9 RpReRghe ¢ uhgeAlpoushibe _anwé!w@acnbed
herein ¥@Fb e%itc’l{/orﬁg‘,%fnﬂ ARt gD ey égeﬁ%ltig{l g%ﬁfégﬂﬁ%ﬁ%s té)g tiﬁalﬂ%ation,

cl ock i nput 'of a correspondi ng

personsshiayireg ordmagyyskdlhimothe ag showd leppiiegiatd thatrbererewsstthd Gvard lengths
routed to the input ..o each.of the D latches. As a

can be ?Sgé Gpg datgican ggfﬁ&gf’%i EFR AndeT othsT Sehemess 1 epresent s a
i heriNugREPe shiRkated, thde- bit o Rt olifpet HeinahSbridats at @bout 2
cl ock signal under test. In the illustrative

gigabytgpperrsaeansl. A demuliglexer 060 compnaicatian withdhe encedgrtqdria uged to
convertiﬂﬁ% gértta?ﬁ.eté t4\.§'i-%?t woti@REFad PIE 8%(?‘1&1%@%}%% p‘ép&c&'l(g NPl 43 - bit
words include eight 5 - bit data words representing edge times and their corresponding 8
single polarity bits. Persons having ordinary skill in the art should appreciate that de-
multiplexing may not be necessary in all cases and that various other bit rates and/or de-
multiplexing details can be chosen.

Router circuitry 70 is used to route signals that represent the synchronous clock of the

DUT onto a tester clock bus 72. The routing circuitry 70 also selects only clock edge times



An apparatus for using a strobed representation of the
synchronous clock to test data signals in a DUT is

wdeswrisgsgd with reference to FIG 4. A signal uRdemSt@sn37099
59 and a strobe 6 1 are applied to a sanpling circuit

) he jllustrativ arat u he, sanpl i ng..
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configugatienicanhgused bits are used to represent the edge
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skill in the %%% shoul d appreci ate that nunerous other
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76 o8R0 NGGE IS ORIER g s B s
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dainparistniRlitRPTR SRYMM &PeREd vABEON ot (B 8ifferice Bbtween a

wor ds i ncl ude ekgg; 5 - bit data words representing
data edgeppd synersenenscrladkesdee withthedisfetinag f@ndibyglompptsan ditoyit 76.

i ' inary skidl in the art shouyld
The corbfion Bh3RY 7 WAL 6108 B S by carBcbBaRinmaBeiiiy o
whether the differeedfonaBdpdetatibny/ia vithis sectteid 1hits. r at es and/ or
ge I'tjplexing details can be chosen. Router
P?%TEIPEM thegvarigug embodigenis of thegnylfiagtepbe testing msthod and

apparatbd VesSYREHPNRR Wiy HrORle Qheﬁﬁkefop%r%%hﬁnéa %igﬁ%l%dglj 8%n terms
bus 72. The routing circuitry al'so sel écts only

of its pretisrcéd gedigeestandpslarithobinmsitivnat iteycotrespordingsdnt times. The edge

: systemclock, i.e. . selects. edge tinmes representing a

times ary pRIGTMGR (IR SPISAT 415 FOILfoRPEPRY PRSI P REESBEksch as

the syndh@si®lus clRWBf RALwite tider tebh €THd ©GknoLSARI 1d A1RSreblde&BRYin terms
routed to a tester bus 72 can be used on a plurality

of its pregisccedegianes. Thircreprssensativntaf the fimimne sigral odgertirh¢ tanl texeovided

i I f ;a .DUT are ngt .
toa do%ﬁ?‘%@?‘éﬁﬁ?@%@@& ag‘?sté i ﬁ%%rg’a ag)ér &8¢ 8131’6‘16?’@@}"1‘ gorpggponding
data signad rdgatime de ssrdoBraeyss @femdr. The rdésultwEkhicktd dnparison can be

data is stored in 96 x 40 random access

aratus, th C .
Checke%w Preishyalvg (9 Aefermiae WaFesk Aeyics wndenteskisin compliance
with tes§§ﬂégﬂﬂéa@@ﬁ( eci ate that numerous ot her random access

nmenor
An illustrative method of recovering clock information from a data signal can be

achieved by adding steps to the method for testing and evaluating synchronously clocked data
that was described hereinbefore with reference to FIG. 1. The illustrative method for
recovering clock information from a data signal is described generally with reference to FIG.
5.



configuration can be used. The clock edge tines on the
tester bus 72 are used as pointers to address the data

wete7@dsizm random access nenory 68. Routi ng ci PCEiUS20N6/037099
74 selects which clock on the bus to use as a pointer
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Fout PYple hhiE BT PouPlei e T RRRE Pettdner
presentdnengfig|thelekiRbed 6S bitiworllir@Tefdratell St FI0RE D SRBPLE pbil J¥BSnd.

and polarity of transition at the correspondi hg edge

To provifpdata 13ie moge auitablalor Hiedtosageandtdoaparipursstersplovasiteany the
¢ X i it 1 &L .
ennde BRSPS A SOTRRL EORLIY St 0 BURb Ry e
second.t The 48)- bit groads iepreat @ighe fr- diiaxdpe tmien ahdtherofttsponding eight 1 -
. reci,.se edge tines. This representation of the timng
bit edgg]?(g

#4#®edge tinme can be provided to a clock bus for
USRorh ¢ & i | ' i
el Ly AR Me SRR e bR hnory
In the ilestretive methodya 96 he 40 esndom askessumdmary dongsdrtd store tharndeled
checked agai nst an expected val ue to detern ne whet her
& device under test is in conpliance with test
Apestlage addudiisatostep BE SierRir¥EinWhidR dnddell @8V @b Ge
clock information froma data signal_ can be achieved
accumulasedyorepr aguabspEN ) of sepwlosand aa ayepee edgeitime @yey N samples is

eval '
e 48 XL KIGHREROLS) Yy SR B8Rm0 e g i
time is adjhisted byas de-ekevevhind. foan fllesteatbreienthodimak, thatleskat ivaloe is a

froma data signal is described generally with |
fixed Vi1 ol R DB PTE- 55 SER G g CWLSRY Bverrde Berteoriias o
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Digital " signals such as data signals of a device under

res meroumycegssingsiep Pbdhe adjagefiavresagsiinused asal podgerap the
memor%gtﬁdalésrs2)%%éﬁ?%s%%?(%\x}g:eﬂgosd’egfdgvi%g@gpe g%%n?et. rl?lgedon;gpg%son step 96,

the data edge time found in memory at the address pointed to by the extracted clock is

edge ti

compared to an expected value to determine whether the represented data signal edge time is
within pre-specified limits of the extracted clock time. In a final step 98, a pass/fail
indication can thereby be automatically generated.

An illustrative apparatus for extracting clock information from a digital signal is
described by adding elements to the apparatus for using a strobed representation of the
synchronous clock to test data signals in a DUT that was described hereinbefore with |
reference to FIG 4. The illustrative apparatus for extracting clock information is described

generally with reference to FIG. 6.



a single-shot series of sanples of the digital signa

at increnentally delayed intervals. Wthin the single
wehai7/s&3pes, an edge tinme and edge polarity aPeT/US2006/037099

detected. In an encoding step 84, the detected edge

t] RV ncoded bi word. .Iln an
4 PO ROL Bl 3 GRS YGRES BRI BT Bhping
circuit 62 pAaignat foman ddbe gbherstot €RRtappli@Nisithe s¥ondidput &f satfling
. .= bjt d and the polarity is represented as the nost
circuit . offithy L 4R tratbie PR R camplies eF s dpxamplisg apparatus
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randomedegess nkenyiry 48y ¢amspapison sawtry 76, mdpoapatisoricicbaitey 7@Bich
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' d. t th coded edge tine. An average =
Commula’icé‘ilﬂ‘?ﬂ;eWﬁ’{tl Sﬁ«&?‘i‘gu’@@?‘i @5 ﬁ@rﬁwlﬁﬁgwﬂwlw iaHiab ielyg end pepyides it

to the abduiRBatdf Pr @QEMEHﬁQE@Qa%EV&ngI Finfiy! eJlo&J\aeé%{ dea?%f%sggf lﬁﬁ %an be

an average edge tine over N sanples 1s
used to gipes agde sy valverfrcopbapn® Withahe aveergeled gp anfeqrowded by the

T TG NN R

Adder shebit§ 108 iA chinRMicaBbal Qith!the SI0cIORELPARL rd¥idtberdelaUBe
step 92, the adjusted average can be witten to a

accumulgteyclo2isan be yprs tagpmbinathe deskere valop mithdhe sveange edge time

. : essing st 94, . th
e 3 BS54 BSOSy s
averageaulde 68w cafi be oomampivatkdg aefwhdes 72’.&5‘1516 sdjgfatédl af‘&@ edge times
represct gimatrpitedh i y (i oo SdrdirasshesgrvioBisdtio agsteniuss 72 can be
used on@XJl6raltyast cﬁbtﬁféhh‘s. | Bow QRN KG: the eﬂghcff?g%&ctkqg 0}6{1‘3) %ég% ieoocally, it is

determ'ne whether the represente ta sign
not sentiqvgethe slogk bhs A2 prierathpe i fed ditedtlynto treutinfg difvaitexT4 ahichds used to
lock: tine. a ftinal step 9 ass/fail indication
sttt 9561 S B e iy B BER B RIS
access rthérh&i§tpoaitérve apparatus for extracting clock
information froma diwgi tal signal is described by

Berexigeted slpsk tigna SomipdderimeptinukdSfasn ba siseryasen paintshtedaddress
the datarsﬁ)q&?ﬁﬁﬂérﬂ&ﬂy%. qiouttitﬂg circuitry 54 should select the local clock coming from

the adder circuitry 108 and route this clock edge time to the comparison circuit 76. In

addition, the clock from adder circuitry 108 can be routed to the clock bus 72 to be used as a
clock for other channels if necessary. The comparison circuit 76 provides the clock edge
time as an address to memory 68 and reads the data edge time stored at that address. The
data read from memory is compared with the clock edge time to determine the difference
therebetween. |

Accordingly, the various embodiments of the present invention provide a means for
extracting a clock signal from a digital signal of a device under test by adding elements to the

multi-strobe apparatus described hereinbefore. The clock extraction means can be used to
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synchronous clock to test data signals in a DUT that
was descri bed hereinbefore wwth reference to FIG 4.
woher7iodgazst r ati ve apparatus for extracting cl oekT/US2006/037099
information is described generally with reference to
FIG 6.in the illustrative apparatus, a di%jtal si%nal
complem&f rhultintrab©tdst insthagpén ad standalongrepd pegore prlyiclockexiraction
. signal froman edge generator 6 1 is applied as the
operation&econd i nput to sampling circuit 62. In the
Althbubbtiliadtavi9e BiRBaditents oftthepssmpiivegtia isclasdribd hewirt he
sanp |n% appar atus described in detail, mﬁth rengcnit? d
generallyFh Grmg of Aot rodwerpessons hpying grdimary gkifthip theprbshauidggnderstan

rangom ac.c 6 [4i TG
v s SAETHASERR TR SROROM AR il f e

forms sudhPdsW@Baré vdve steubls) Hinpwaedsfsigrialss irgnghler Bavesy npulses and the
configured and oper

[ te as described hergi nbef or i
ike to trpEmay @RSEmE e R PEI.Al BT TP) L0 EaAcse eedre
' 8996 dtPRSsefih AMstheyOanbodiinbitk ef ere
redangm%gwggégﬂg%gﬁﬁ%ﬂﬁg%Or 162. Thglaccunulator 102 col l ects
inventiorN sanpl es of the encoded edge tinmes and determ nes the

erage, edge ti Qver y AN :
N T e P
generallySin Q&8s dAQtoRGEIS TR @?Iﬁpmieﬁﬂ, persbnsialving adinaryrshill tethe att should
to the accunul ator for calcuLatugg Q%Er%g§d§%3$ tinmes.
understay Sabidk persERbINRREGN cal b pestulip gnany Y s WG e a
demkew val ue. far; iy bt ilentvalAdEEaRy Foime
operations, J\S?Faéad“ f}’%? ﬁee%glggogl%:t%tg% ﬁii%ézeﬁ% o adj Ust the ave}r,age
extractin%icm%k asfonasttedfrérar dipital\wighialsgn an solimged npobent afrhi ghasneed
_Adder_ circuitry 108 in communication with the clock
processingARPJicefiANg- r egi st er 106 and the accumul ator 102 can be

e P d Ghde iR dNBattvag oBemoFWat elsuBaybd Madd1e tAy embgdiments
edge t1ne determ ned by the accunul at or 102@&0 f,orma,gllt

disclosedibigraist Sthesafercathe aboipeddstmiptionsheulddiotiBe eensived aybmitige
time c e c ni.cat e I ; isi
merely 23 R qub L LoR PLRE ‘RHGE o iy B leAdo AR wit envision
other mddi@SHiond Wehizl tAE kcopd @Rd bpinesf theetadhy aprentedhdretoa t est er
bus 72 can be used on a plurality of channels.
However, when the extracted clock is only used
locally, it is not sent over the clock bus 72 but
rather is fed directly to routing circuitry 74 which
is used to select the signal to be used for pointing
to nenory 68. This signal becones the random access
menory pointer. The extracted clock tinme from adder
circuitry 108 can be used as a pointer to address the
data stored in nmenory 68. Routing circuitry 54 shoul d
sel ect the local clock comng fromthe adder circuitry
108 and route this clock edge tine to the conpari son
circuit 76. hi
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addition, the clock fromadder circuitry 108 can be
routed to the clock bus 72 to be used as a clock for
wotherosgizannel s i f necessary. The conpari son cPCTMIS2006/637099
provi des the clock edge tinme as an address to nenory
68 and reads the data edge tine stored at that
address. The data read fromnenory is conpared with
the clock edge tine to ﬁﬁﬁ;lﬂ ne the difference
t her ebet ween. Accordin he various enbodi ments of
What is cldh@edisesent i nvention pr ow de a neans for extracting a
clock signal froma digital signal of a device under
test by adding elenments to the nmulti-strobe apparatus
1. Aql?étﬁéd RedxhesRicRRes &I Banal fiBmcd dxgkalesxgrmambmnsmgans can
be used toco ement nulti-strobe teﬁt met hods o580 s
anpling 2 strobetodhel digitak Benal.oriepein saidistrale FOIRpTISH a P Riralit'd
erations. Al though illustrative enbodi ments of the
Stmbepugg%sent invention is described herein generally in
stbBhgTtheGhats bf bdigial sigsal apt‘heSmoifmmbn gubﬁwﬁfbfb sirahie | |

g BT R D A SRy s

e in°a cy
changelnﬁme\ﬁ?%{a gyag&iforms such as square vvave si gnal s,

signals, triangular waves | npul se e
dd:tbkmntng dr avgpee edgaiime Q¥pRIE¢RIeIHR 0@)?%(?@? E‘F
s, envi sioned that a | eadi ng edge of a rect angul ar
dlgltalw%élve pul se can be used as a strobe pulse in

illustrative enbodi nents of the invention. Although
illustrative enbodi nents of the . present invention are

2. TﬁemﬁlQﬁe@Ch@F@tﬁ cépaimdy §'FTF}W COMPEYIRE of aut omatic test
ng&?%i&d%@ﬁ?ﬁﬁ dr? Qfidh:nany skill in the art

érstand t present i nventi on can be

uMﬁg&hé avefagerige titlees a$>pgmflto topempsdacaivsr at i ons. For
exanple, it is envisioned that the present invention

will find utility for extracting clock information
Tre QR PhdcBldisd @@k 1, Fuditer ohiptiking dddiuptaele-skbwhialyie to the
speeg] processing appli ‘cations. It will be understood

average tdmttinatd Hus anpdjvsied averees cdatiBe made to the
enbodi nents di scl osed herein. Therefore, the above
descri ption should not be construed as |imting, but

4, TR RétHo@BcR¥BAPL dlhiasd i fothafcotdpeisingr i ous enbodi nent s.
Those skilled Tn the art will envision other
gfth@étgl'@h‘éfow 9 TRCTRPRY 19??6‘68 Ay spirit of the

chal b @infd Al PoiMbAl thénfe afigi. 1. A
H% ?Jg'?t%gx %%% cl ocr;ﬁl;) si gnal frW| gi tal
signal, conprising:
5. The method according to claim 4, further comprising distributing the average edge
time to a plurality of channels over a bus wherein the adjusted average edge time is used as a

pointer to memory on a recipient channel of the plurality of channels.

6. The method according to claim 4, further comprising:
comparing a data edge time the memory location addressed by the adjusted average
edge time with expected data; and

providing a pass or fail indication as a result of the comparing.
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applying a strobe to the digital signal, wherein said
strobe conprises a plurality of strobe pul ses; storing

woheo7ae3e of the digital signal at the tinme oPCstSzie/037099
pul ses of the strobe; encoding the stored states as a

digital word thereby identifying an edge tine
7. Tl method haengdinigrio chin di wherain tg@ giriehe 1s appficdde é‘i‘f‘nﬁﬁﬁﬁtﬁ §iemal

) average edge time over a predeterm ned nunber of
by: sanpl es of the digital word. 2. The nethod according
appdyifil 8hdB Pulsd sfithberobeaspilitsh-oipck signel tog donespingingdhich of a
word in a nmenory |ocation; and using the average edge
plurality ef leiche® a pointer to the nenory location. 3. The

@@Qggﬁg@m 1{00chﬁ {ipofeach Hffﬂé%tcﬁé%n'@ﬁd si ng addi ng

to the average edge tine to form an
reaelivirst the saweotibe digitgeigriahas ovipui iieacheeftbalaidhesr di ng to
claim3, further conprising: storing the digital word
in a nenory |location; and using the adjusted average
8. TRE ﬂﬁ‘:tﬁdd%cé\%hrfg BN A whereilie RREM@TiYg tegtlad inamulhi-bil Werd of

met hod according to clai m 4, further
which a @issporibanf ty G- uprqeent dige ( e ObihS SHEFEREE §dbp sccond
portion o& n}?emﬁ’llé%la}g\élg){rd f%.egtlilf%esl n?é Mgt&%@ghfé%h%eaver age edge

as a po menory on reci pi ent
channel of the plurallty of channels. 6. The nethod
according to cIa|n14 further caonpri,sin

5. Tammetiapopii ORI GaPTORE S SRR By pfiisfon of
the multhgﬂ %’gﬂ% @H@Je@t‘?arﬁﬁ%%mh‘rﬁ'ﬁ% tNdrbdy, expected data; and

Ing a pass or fail indication as a result of the
corrparl ng. 7. The nmethod according to claim1l1, wherein

he s r be i pli.ed tq the d| l: Si : :
Tgnﬁ ac‘é:ggﬁn%fﬂ Cé@mo]f q}% city % éltteﬁ m%xaﬁg)?rllc%r%f %dﬁta signal of
adevwe%h@élacl%stt 0 a correspondi ng | at ch of a plurality of

I'at ches; applying the digital signal to the input of
each of the latches; and receiving the state of the

n S .
- daon B Rhe i D SRR e e e g,
apfSild & édpedzemitiator obiptit smgrtadi toodelay circuitry including a series of delay

elements; and

providing a connection between each of the delay elements to receive a plurality of
sequentially delayed copies of edges of the edge generator output signal, each of the delayed

copies forming one of the strobe pulses.
12. The method according to claim 11, wherein the delay circuitry is controlled by a delay

locked loop and wherein the delay elements comprise controllable summing elements

wherein the summing elements are tunable to correct delay line errors.
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which a first portion of the nulti-bit word identifies
the tine of the state change and a second portion of
woheo7raga3p - bit word identifies the polarity of PCNAIS2006/037099
state change. 9. The nethod according to claimS8,
further conprising de-multiplexing transm ssion of the
13.  Amapparatios forvextrdeting & eldelcugnel fiogna figiial BanalOERIfEEe of .
0. ..The.nmet hod a ' ' F o] 1
o BRippr SRiareaBRRY (Ot byl B OrimuCEIELAih B8 sdce
generatorinder test. 11. The nethod according to claim 1,

urther conprising generating.a strobe . applyin n
» gty R NeBrooEh EBORE SFGRPS P aEr o f copprponding Bae
i ' [ : ; 1 siafgl: provi ding a
o te syl R 8501 el s phe s ynd o v, 1
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