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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
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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 fo the test system clock.
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In an illustrative embodiment, the present invention provides a method for generating

a time-stamp for a digital signal by providing a strobe triggered by time-stamp clock,
applying the strobe to digital signal of a device, storing the state of the digital signal at the

time of each strobe pulse of the strobe and combining a time-stamp clock count with the time
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Detailed Deseription

An illustrative method for testing and evaluating synchronously clocked data without
directly comparing the synchronous clock signals to the data signals under test is described
generally with reference to FIG. 1.

In a sampling step 10, data signals and clock signals of a device under test (DUT) are
sampled to acquire binary values of their state at a high rate using a strobe. The sampled data
is thus acquired as a single-shot series of samples of the signal under test. It should be

understood that, although the term “single-shot” is used herein, multiple iterations of the
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The sampling step 10 is performed to acquire closely spaced readings of the state of 2

data signal and/or clock signal of the DUT. FIG. 2 is a schematic timing diagram showing an
example of the relative timing of a data signal 24 edge and a clock signal 26 of a device

under test. The data signal 24 in a device under test is shown as a voltage/logic level that
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1. A nethod for generating a tine-stanp for a data
signal or clock signal of a device under test,
conprising: initiating a strobe with a tine-stanp
cl ock signal, wherein the strobe has a frequency
greater than or equal to @Hﬁhﬁquency of at |east one
data signal or clock sigra—of the device under test;
applying a time-stanp clock to delay circuitry wherein
the delay circuitry conprises a series of delay
Whitdg€lainaed i8hd provi di ng a connection between each of
t he : ' (T ;
- equn P TP RE i SRE B, o Rl of Bock signal of a
devicemndtratngs, alngquisirgi: gnal to generate the strobe;
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~or cl'ock signal of the device under test to the input
signafntthe devieauidasftest:he | at ches; receiving the state of

the data signal  or c Lanal of evi .

t oot b TSk MR sufthe FoBE b St Bis ey WiEsTFith SR el
coiBkNd BFied of HElRy sledidptsghk count with the time of at
| east one of the strobe pulses by adding the digital
wor dPredgingdesennagionhstweameagh of the dglay jelemagntsipdaecsiYeghe
: . : t :
IR S HOG R s of Puts iR Ry Bock signal to

genonpy thsktaigbe; a tinme-stanp clock providing input to

2 ol sAcBush Geinge & 7 sEewandife i el Borapty oF
12 ABITURIC e Qbnd Mgl fuldcBividgBr ifp@bal,0ck wherein each

of the delay elements triggers a <corresponding |atch
whi cipphangthesiata sigitad oslgelasignal of th dayicedingprtiestde the input

.devi ce under st; an encoder in comunication with
Sl%‘?’log?ﬁglo&lﬁk&l@{cﬁﬁaitry which transforns the sanpled
di gi feadivisio GRedtstc o tHRAGRn $ipiae of aloak kignal dfithadovicsamder test

and a counter_in conmmunication with the tinme-stanp
baspbek appeipr| of cepleotdadaiehes; gk puts a count of the

time: I t i (- S j j
1 e g i pfipich R ELATRE WAL Eac LORERR B chrobe
pliendy\addimpdhd digainesrdtreprasdniing st tamp obthe ableagidge sirobe

t he di gi tlal signal. 3. The apparatus according to
pylsesitonfh clodqOHBY conprising time-stanp | ogic

circuitry in communication with the tinme-stanp

circuitry, wherein the tine-stanp
2. An apparatus for generating a time stamp for a digital signal, comprising:

a time-stamp clock providing input to sampling circuitry, the sampling
circuitry comprising a plurality of increasing strobe delay elements in communication
with the time-stamp clock wherein each of the delay elements triggers a
corresponding latch which samples a data signal or a clock signal of a device under
test;

an encoder in communication with the sampling circuitry which transforms the
sampled digital signals to edge time data in a binary word; and

a counter in communication with the time-stamp clock wherein the counter

outputs a count of the time-stamp clock to time-stamp circuitry, wherein the time-
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logic circuitry is adapted for outputting the
time-stanp of the edge. 4. The apparatus according to
claim?2, further conprising: nenory in comrunication
with the encoder, the nenory storing the binary word

sy ot B o B S o 8t o

an@tgein the Yigitakdigedli ng the binary word having a set
polarity and routing the binary word to a clock bus
for use on a plurality of channels if the digital
Si gnrg) il : EY o shiStimhé By 1Bgi
3. Conmus RS s B i fafin 2, RERE R, S8Rp 10gi
ciragithyds sominuakator withrhé gmeethnpcismites twhekag khettime stdaipa
qQn the bus and yse the . clock tine data tp address
logie SRS ISAIaP e o TR o RSB ARy cui try i n
comuni cation with the nenory for conparing the clock
tine data to the data stored in the nmenory; and second
4. conpdeappimps acgopding te olaire 3i Butheoermprisng:he fir st

conpare ci.rcuitr wherein the.second co [ .
ci r dartery n sqmmbleatg S G ste updds s e@Y fiirine the binary
wdt@if EsiaRinalistadlatPegidli ¢ cl ock tinmes with val ues
represented by the binary words in the nmenory. 5. The
appaPelingscission i cegrewniedtian with the greadsr. teoTOPHAS PREHILY
I . [
soleBRM e Bt ol B & Yo pRICRATIRNOR R B ikl oltPro  clock
bug Gsrase of atpluali dfiehadreld ifi hetdigical signalsare dodk signaMyer ei n
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gendPape adest Heesin femayuaingtio o thogiodk hiPhGrgin e
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the t{jrls éotn%larescl:i r1]116't|1'}f R Rimication v%ltlg)ﬁlié e (g]r?lf()r c%%nparing the

clock time data to the data stored in the memory; and

second compare circuitry in communication with the first compare circuitry,
wherein the second compare circuitry compares expected values of the data
corresponding to specific clock times with values represented by the binary words in

the memory.

5. The apparatus according to claim 2, further comprising:

input routing circuitry in communication with the sampling circuitry; and

an edge generator in communication with the input routing circuitry wherein
the routing circuitry selects between the input generator and the time-stamp clock for

input to the sampling circuitry.

6. The apparatus according to claim 2, wherein the digital signal comprises a

data signal.

7. The apparatus according to claim 2, wherein the digital signal comprises a

clock signal.
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