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DUT’s internal clock. However, measurements relative to the DUT"s system clock can be
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bus may have very high jitter relative to the test system clock.
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In an illustrative embodiment, the strobes can be applied to the data or clock signals
by applying each of the strobe pulses as a latch-clock signal to a corresponding laich of a
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be tested by applying a first strobe initiator pulse to a first plurality of delay elements to

generate a plurality of delayed copies of the first strobe initiator pulse. A data signal is
applied to the input of each of a first plurality of latches. Each of the plurality of delayed
copies of the first strobe initiator pulse are applied as a latch-clock signal to a corresponding

latch of the first plurality of latches. A plurality of samples of the data signal is thereby
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random access memory. Second compare circuitry is placed in communication with the first
compare circuitry to compare expected values of the data at specific clock times with actual

values represented by data in the random access memory. In an illustrative embodiment, de-
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latched as a single-shot series of closely spaced samples of the data signal or clock signal
under test. It should be understood that various embodiments of the invention may have
multiple single-shot serics.

It should be understood by persons skilled in the art that the term “closely spaced” as
used throughout the present specification to describe a series of strobe pulses or signals
should be broadly interpreted and that such spacing may vary according to the needs of a
particular test application. It should be understood that “closely spaced” pulses or signals
have a higher frequency than the signal under test or clock signal, or may have the same

frequency relative to the timing of a device under test,
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chips

step 22, the data edge time found in memory at the clock address is compared to an expected
value to determine whether the represented data signal edge time is within pre-specified
limits of the represented clock edge time. A pass/fail indication can thereby be automatically
generated. The data in random access memory addressed by the clock data can be pipelined

as known in the art fo correct for system path delays, by passing the edge times of the data
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each of the D-latches. As aresult, the data stored in the D-latches represents a binary snap
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shot of the states of the data signal, or clock signal under test. In the illustrative embodiment,
a set of 31 D-latches is used to capture a 31 - bit wide, strobed representation of the signal
under test.

An apparatus for using a strobed representation of the synchronous clock to test data
signals in a DUT is described with reference to FIG 4. A signal under test 59 and a strobe 61
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the present invention.

The clock edge times on the tester bus 72 are used as pointers to address the data
stored in RAM 68. Routing circuitry 74 selects which clock on the bus to use as a pointer
and routes that clock edge time to comparison circuit 76. Comparison circuit 76 provides the

clock edge time as an address to RAM 68 and reads the data edge time stored at that address.



In the illustrative enmbodi nent of the invention, the 6

- bit words are output fromthe encoder at about 2
w@h&2lyg85 per second. A de-multiplexer 66 in pcrus2006/036912

communi cation with the encoder 64 is used to convert

the data into 48 - bit words at a data rate of 250

nmegabyt.es . per, second,. 8 - Dbit . wor include ..
The diRgAee e tireoy AR adURVP sombeiod SRliBe ook fesime v
deterthin@ilie diffefenes Mefbeigeesl ght single polarity bits.
Persons having ordinary skill in the art should
aferwerisenecirqyiity G compatentPLeisg valigs Tbet he differencedelveen a
| . -
data cffe ] ERER0 R Tolt Bep SREL AV BRI Sbld ] FRERCAEE LBt 76
The comphdivoniresient7s suteuts hass or Bildignalc30 foriebelycoffparison sedrding to
to,route sigpals that_ represent th nchronous cl ock
whethgy theitioronpe somp expeqiationg is wﬂggﬁpmged%r_nﬁq:he routing
¢ 'ﬁfc%b‘fdﬁr{a%iyjﬂe Fhridis ShlbS Ginfenf U th & hREd: GHRGHA gﬁﬁide"é! h8ans for
one po 'ty to represent a systemclock, i.e., .
represatieg 4 sigeglgmder testsn tapsof #s presipeadge tmks awt polgnify of transition at

the c % QCH i e_daggﬁiggegts %@gé@%%ﬁ z%.}ggpoﬁl Ceg Bfé}%%g]%téeglge\w%e gcored for
comph@oneFifis Smirg §3fa] BEcHESHe Syhchrdioii$ btk ¥f fleidaniiet fst. The

.. The words output fromthe de-nultiplexer 66 that )
timing signalde plso serresenied imfesmp pf Hs prgvisa edge Hipes. sHfvrapersentation of the

i G50 DA LSS s TPl B, o
exampledd dAardeits acerrbsponding dadisimay edgeitihe iRANE ‘Bt result of such
oM 5L LS5 N B gt device e

: s ol ' : ck edge tines on the tester
test 1%25@1?11{11‘1&%% %Qﬁége&ﬁ@atﬁing ge ti

are use pointers to address the data ‘
s tAdfheugh iivani BesmiRelimenty of theguésentinyentivn| ase describgdclierein

oG5 Rl SS9 B P
that s?b‘cﬁéé%ﬂées?:ﬁn lil{dmﬂedagplibdﬁﬁn of b Gerksiedd eoltigetn asyels ofitgH@ssvave
0 a

M 68 and reads the data_edﬁé time stored . at fhat
formszagh as squargweyy Sigus, g Fancpegnals Aigmulr gorss, impalsghing the

- r ] . v
lio 17 (5Bt § EprichBARNY LAGE 158 Seitnp, SN i GRAIR S Bt ledgo ofa
rectarigubar et pake caCbepsedias astrobe pulse inyilluGrativepmbediments of the
) expected values 77 of the difference between a data
nive B’S‘e and synchronous clock edge with the difference
f %lﬂﬂ)u?b{ IRRIRAd GABodTERY of the®resel iRveRiTRAEE 86Kribed herein
.circuitry 78 outputs pass or fail signals 80 for each
genergldnpateinsoof agiubedienerated bywretibee! sequerdial ddpeplements gparsons

GRS AT B ] e B
numblef 6ValtenaAiveramtoiraionsvaioRbedfattii Rom itgnabpe ofitike pressit

] internms of its_ precise _edge tinmes and polarity of
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plurality of delay elements arranged in paralle] rather than in series within the scope of the
present invention, It is also envisioned that combinations of series and parallel delay
elements can be configured to provide a plurality of closely spaced copies of a strobe initiator
signal within the scope of the present invention.

Although illustrative embodiments of the present invention are described herein

generally in terms of automatic test equipment, persons having ordinary skill in the art should



the correspondi ng edge tinmes. The edge tines and
polarities thus represented are stored for conparison
wdhbdohogsass M ng signal such as the synchronous s¢pek2086/036912
a device under test. The timng signal is also
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fornms such as square wave signals, sine waves signals,
triangul ar waves, inpulses and the like to trigger a
corresponding | atch. For exanple, it is envisioned
that a | eading edge of a rectangular wave 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 described herein
generally in teens of a strobe generated by a series
of sequential delay el enents, persons having ordinary
skill in the art should appreciate that delay el enents
may be configured in a nunber of alternative
configurations wthout departing fromthe scope of the
present invention. For exanple, it is envisioned that
a strobe initiator pulse can be applied to a
plurality of delay elenments arranged in parall el
rather than in series within the scope of the present
invention. It is also envisioned that conbinations of
series and parallel delay elenents can be configured
to provide a plurality of closely spaced copies of a
strobe initiator signal within the scope of the
present invention. Although illustrative enbodi nents
of the present invention are described herein-
generally in terns of automatic test equi pnment,
persons having ordinary skill in the art should 9 WO
2007/ 038233 PCT/ US2006/ 036912 understand that the
present invention can be useful in many other signa
conmpari son operati-ons. For exanple, it is envisioned
that the present invention wll find utility as a
timng element in an unlimted nunber of high speed
processi ng applications. It should be understood that
various nodifications my be made to the enbodi nents
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2. The method according to claim 1, further comprising;
providing the second digital word for use in testing the timing of a plurality of

channels by routing the second digital word onto the clock bus.
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meme@uces a rate of data transfer into the nenory. 12

first compare circuitry in communication with the memory for comparing the clock
time data to the data binary word stored in the memory;

second compare circuitry in communication with the first compare circuitry, the
second compare circuitry comparing expected values of the data binary word at specific

clock times with actual values represented by data binary word in the memory.
4. The apparatus according to claim 3, further comprising de-multiplexer circuitry in

communication with the encoder wherein the de-multiplexing circuitry reduces a rate of data

transfer into the memory.
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