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When the chips are used to make electronic systems, such as a2 computer, an error
in the time when a signal is produced can be just as disruptive as a signal of the wrong
30 value or form. Most chips are clocked, meaning that they have a clock input that changes
state on a periodic basis. The chip latches a set of input signals at a set time in relation to
the change of state of the clock signal. If valid data signals-are not applied to the chip at
this time, the chip will latch improper data and therefore the computer will likely
malfunction. In a computer, the outputs of one chip are connected to the inputs of
35  another. If the first chip does not produce output signals at the appropriate time relative
to a clock input, the next chip receives its inputs at an incorrect time relative to the clock.
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based on the data clock wastes less time waiting to latch signals. US Patent 5,774,001 is
25 anexample of such a system.

) However, testing chips made for source synchronous systems can be a problem.
In testing parts with a common clock system, the tester can generate a signal to use as a
common clock that has a set timing relationship to the tester clock. Channels measuring
the data signals can operate at set times relative to the tester clock so that the time

30 relationship between these measurements and the signal being used as the common clock
would be known,

However, we have recognized a difficulty in testing chips made for a source
synchronous system using conventional test equipment. Measurement times need to be
tied to the data clock output by the chip under test rather than to a signal generated by the

35 tester. Timing the measurement of the data values is a problem because the data clock
runs to a different tester channel than the data signals. Additionally, the relative timings
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BRIEF DESCRIPTION OF THE DRAWINGS
The mvention will be better understood by reference to the following more
detailed description and accompanying drawings in which
FIG. 1 is a sketch of a test system showing the physical configuration of the
25 components of the invention;
) FIG. 2 is a schematic showing the electrical interconnection of the components of
- ~ the invention; and
FIG. 3 is a schematic showing the channel circuitry of FIG. 2 in greater detail.

30 DESCRIPTION OF THE PREFERRED EMBODIMENT
FIG. 1 shows a generalized sketch of a test system that is suited for testiilg source
synchronous parts. Tester main frame 110 contains part of the circnitry needed to run
tests. Testers with main frames such as main frame 110 are known in the ast. Included

within tester main frame 110 are power supplies and circuitry that controls the overall
35 test. -
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channel cards inside test head 114.

The DIB is electrically connected to the channel cards 116 inside test
hgad 114. In some scenarios, spring loaded probes, sometimes called ‘pogo
pins’ are usged. The springs press the probes against conductive pads on the
DIB._Pogo pins can be single ended or co-axial where greater signal integrity is
required. Alternatively, the device interface board can be hardwired to the
channel cards inside test head 114.

At least some portion of the channel cards 116 are electrically connected
to the moduie 130 so that the outputs of buffer amplifier 122 may be passed to
those channel cards 116. Electrical connections are, in the preferred
embodiment, made through co-axial cables (210 and 212 - FIG. 2). For ease of
use connectors may be attached to the end of the cables to make connections in
a convenient way, as is known in the art.

. Generally, a specific device interface board is created for each type of
chip to be tested with the test system 100. DIB 118 represents a device interface
board to be used to test a source synchronous chip. Such a chip will have data
outputs and an /O clock output.

.In a preferred embodiment of the invention, there are different types of
connections between DIB 118 and the channel cards 116 for data clock signals
and data outputs. As will be described in greater detail below, the
connections for both the data clock signal and the data signals will
preferably be through a device that creates a transmission line. However
the transmission lines that carry the data clock signals to channel cardé
116 will contain dielectric with a lower effective dielectric constant than
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si ghal tbmdectien toanbduled3@ u Badfedamplifipr 422 bsosts thh poéilavéell (B@ke DATA
CLOCK signal so that it can be distributed to multiple channel cards 116 within test head
114 and to multiple channel chips 220(1)...220(N) on those channel cards. Amplifier
122 has an inherent delay associated with it. A delay on the order of 0.5 nsec is typical
for commercially availabie amplifiers.

25 The connection between buffer amplifier 122 and channel chips 220(1)...220(N)
is preferably made through a series of coaxial cables 212(1)...212(N). In the preferred
embodiment, coaxial cables 212(1)...212(N) are filled with a dielectric foam. The air
spaces trapped within the dielectric to create the foam also lower the dielectric constant of
the foam in comparison to a solid material of the same type. As a specific example, the

30 foam can be TEFLON® (a registered trademark of E. 1. Du Pont De Nemours and
Company for a polymer of fluorinated hydrocarbons).

Such coax is commercially available. Preferably, the coax has an impedance that
matches the output of the buffer amplifier 122. However, design of controlled impedance
systems is known in the art.

35 The connections between DIB 118 and channel chips 220(1)...220(N) to carry the
‘DATA signals from DUT 120 are made through coaxial cables 210(1)...210(N). Each of
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channel card
circuits 314A and 314B, respectively. Many ways to implement a latch are welt known

25  and the specific circuit layout is not important for the invention. In particular, it is not

A

') necessary that the latching circuit be a separate circuit element. A latch function might be
built into either the comparator ouiput stage or combined with other circuit elements on
the board.

_ Latching circuits 314A and 314B latch the value at their inputs when the ‘

30 STROBE signal is asserted. To test a source synchronous part, the STROBE signal
should have the same timing characteristics as the DATA CLOCK signal from DUT 120.
Thus, the STROBE signal is derived from the output of amplifier 122 and transmitted
through a foam-core coax such as eoax 212(1)...212(N).

In a preferred embodiment, the dielectric constant of the foam-core coax is chosen

35  so that the difference in propagation delay through a sold core coax such as

210(1)...210(N) and a corresponding foam-core coax such as 212(1)...212(N) equals the



116. Each of the signals is shown running to a H conparator, QA o

310B, respectively. Each signal also runs to a LO conparator ‘3332)8&5\? Zﬁﬁ‘EB
respecw v&,%m 15 H and LO conparator together forms what is_known in the
art as"® conparator. The two outputs of the wi ffdW¥dpHlator tell

the state of the signal at any given tine. For exanple, a H output of H

conpar a taﬁjjblhﬁ O t at es t hat
Si gﬁal %IE ag”ahbn%a;’:y&\ﬁg%ﬂ-gz\% Elfoljgt Iﬁg%ﬁ?%ﬁﬁ%?ﬁ&&é%%ar ator 310A
Saﬁ‘af'l% g 2 fmr}ei %Wég i@é@%f@@%ﬁﬁw asavig they When t he

shoul d
out put sleafe DUTH 20| Foosypanpitof b Anaplitict £X60NG8 aaleRly o3bF nseE akh of 1 1

e L R b R LT

det & i dedayt than mmmﬂponﬁngsolii siroveaxidh azble REO@Ut . LUONDE Maebven) fodow

Ny el et B Ao oS oy bbb it 8 Bt RersRTRGTC ' 0P i
| ayout shewnbto 4 theeﬂﬂﬂaw@fr’lh@ RaTiAsignals asribe npubefithe saekiver. it is not

necessar y { el 1 Tl Siokf) 140y 313008 Sk AU RURIRH - A 12t h

functian ]fht be Dbuilt [nto elither the conparator out age -or
conbi netbwi #HPH@W&%&W@@%@Gwmw&abwauuommwwmacm ts 314A

and o3 kbBvémioghl téét%y@taﬂnll&t might Reiekarhplp UbmpiaeRe R8sl »%Iﬁé%ﬁl i s

Che. sarmePean] T IR NN 01 B o Du?“‘i%d nave
Thus, @me?ﬁﬁ&m@mmm&eMbumhmmmﬁ&fmpm&sm agpl i flzirz(h)zz ?Rda

t tt c d). . .

‘?t 21[] Zm edee%&vgd%?rent t gﬁ@dﬁ?‘?@%%@a@maﬁ%ﬁ@% ‘%E#PES e coax is
~¢hosen va;;gncmmlghtqud@h Fﬁfm&iﬁmﬂpd@yﬂbedtmhthdeb’nghmmzmmgh a sold core
Coax% Suphvda theHAA andﬁl&%ﬁl@@ﬂ( g&fi’srfs“mm fz V\%y%%ﬁ% uch as

212(1) mﬁég&e@gua s.the - 6 1/ 15782

pr opag&iagh RREFGARS bRtYESn @ﬁﬂlﬂ" @T@rﬂlﬁ_ EJEaHHPhCW%Y waythe t he DATA and
DATA e;gmhmem, Ini wﬁdewa)eatthaﬂ@mhna@&@b JSh aa #agre relative

ntrod lﬁs%‘lg?‘%? AR T e%%;? ' cabl es
212( | ) propagation(dslay epuididigo be attieveddn Sholeer il pat tipouglegblds off diffed@itay t han a
Coapehage uamly 8 O Gl AR g BilendfiporeT T
ver ni efengHispio §g‘b % -us0Np s gutegsive fengihevillxpdues sgnal integrity.ne i nput
of the receiplsy, it sHoaldibd spphceidd that dibre Atk Mk EWhyd %6 pRddiRedleshAB run to
data p it eS% %ﬁg&ﬁgﬂj c'iélays. The type of material used to make the conductors zmght be
varied. Alternatively, the effective dielectric constant of cables 212(1).. 212(N} could be
25 lowered by introducing air spaces in the dielectric. Or, various solid materials might be
) ) - used. Moreover, it should be recognized that the term “transmission line” is used
a generally to describe a structure capable of transmitting a high frequency signal with
relatively low loss.
Further, it should be appreciated that the number of connections is illustrative and
30 not alimitation on the invention. For example, not every channe] card in a test system is
likely to receive DATA outputs from a source synchronous part. Some channel cards will
generate the power signals and some will generate the inputs. Thus, it is not necessary
that every channel card be connected to amplifier 122.
Also, it might be possible that there is more than one connection between
35  amplifier 122 and each channel card. For example, each channel card might contain
several chips, each chip in turn containing the circuitry to implement several channels.
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316. Data processing circuitry represents the circuitry that would

otherwi se exist in a |o conventional t
conpar
the | at rcuitry is also fed to t

that the strobe rate is known for fail

e sured value with sonme expected values. T obe_si gnal
W&ﬁkhﬁﬁﬁ%s he data pr ocess?ﬁ&ﬁ}@ﬁygﬁ?“’try SO

est system It mght f§d é)fa?rrﬂﬂa’%'

f or

processi ng. Havi ng described one

enbodi meftere mighebe vae adrinectivai to \eackoctim dinrthistvaypiheremould beaw additighdl be made.

For exanp} it . hat,: chr.oni zat,on 15 bet ween t.he DATA
fnd DA AtEEEpt o Btap BRELRAR Do Blick Mor Y PR Rt o he iR Bury P, DT
t he i nt er conrectnothes esanple of 2 possitibe Variatidn; ihis nohaegestary thatiffery. I n t he

f o . . sttt h
et oy walutiHep B hitachbd UA2 sHARES iBfile bAblecd DEBTTE o8 Bl ol OHROS. O
specds. Btk smphiien) 22 onbbastioried ia dNByl 180 diemativelybbutismgliSer 122 whol e or

in part ﬁ%ﬁmﬁ%ﬁwﬁkf&mpgm@n@ngt hs. Preferably, no nore than a

part of the differential .delay | chi eyed. b | engt heni ng the cabl es
210(1). .. 21004 an %Y?E@E%#@é%lﬁﬂé&@gﬁp‘aﬁs} ¢ {sdhpt dhe conpaetronsdesesgbed . Al so,

it shouladoscoalibehplbmenttd tithistiglepiades offtdix cvaydtiple psces bf®agabl es with

different pr ﬁ«?gaeﬁsfée%%ﬁfc{ a 'séq}ﬂil‘}%%é@%é{oyga rial he

used to, rr%ﬁ%et
conduct SPEGHE ée%vfef’é'i{sie\%ls p ric
congantshisfded tbisted Rirnd)shielded Dadtd]lelmin wiblee mag aldodwarsed whih thenpresedtici ng ai r
spaces in the dielectric. O, various solid materials might be used.
Mor eover, Shoul d be recognized that the term"transm ssion line" is used
general |y t o Asavethepexample.ritiwasdascibadabpee hat the IEHis eaonerted thiagh f r equency

si gnal whdtar NBteAgdndRiny, ntabfol RBENt beuseRUirviRe tiRhGS igh ed t hat

-"T)he nunbey of connhections’is illustrative and 30 not a limtation on the
© invent | BptsAgthedesien wndeptest. oyery channel card in a test systemis likely
to necei ve DATd, shpuldbefapprechatedabutbaieynopliftenrds ipat éxanfdisf £haeael cards

't s ool dben Rt Vs SubaRyh R BB en OO T o Bl 1 i er 122,

it is nGFoH
Al so, it ni ghuthe, gebetltbe appraciatef diag magy testees ddaot hove sqramtrmeinon  bet ween

35 anpl i aﬂrﬁ%s@ﬁ&dfa ansl B : b L. gard
m ght C(H)i%:g;glé n several %{ﬁo%{é&? eac’hﬁzii edﬁf}b’h} ,rnréggﬁ%naelﬁ%ﬁﬂ%&?ﬁgg%it?%ui try to
i npl emeAeads chhwis.the preifieiest syster desariber byress Alluatyative ptrs handimpitisg1/ 15782

Thepg m ght be one connection to each chip. In this way, there would be no
additional differences in delay associated propagation fromone point to
anot her on the channel card. As another exanple of a possible variation,
is not necessary that buffer anplifier 122 be attached on a separate
nodul e between DI B 118 and channel cards 116.

it



5 Buffer anplifier 122 could be attached to DIB 118. Alternatively, buffer
anplifier 122 m ght be attached to one of the channel cards 116. Yet

anot her variation that m ght be possible is that the connectignﬁ ?eﬁﬁlgebed
above could be inplemented with single pieces of coax or multy¥p £ pf s of
coax connected together to provide equival ent connections. Mreover, it is
envi sioned that :Lo shielded tw sted-pair and shielded parallel pair cables
may al so be used with the present invention. As another exanple, it was
descri bed above that the DUT is connected to a socket. More generally, any
type of contactor m ght be used to provide the connection points to the
devi ce _under test. 15 Also, it should be appreciated that buffer anplifier
122 i sMAARYEMEHE of a fan out circuit. Other types of fan out circuits
could be usgd, .instead. Further, _i houl d be appreciated that nany testers
oo o Mo LIS e o B oSt contor !l [
the circui td¥e oﬁ'@ -,zgdr:]ned' W A 93 2S1oR G PP dag Auiteraatig festh s the specific
test system'descri eé ereinis illustrative rather than limting. 20 8 19
O CT 2004 VHat i&n Gltéad8nit Savikg 2 Busdeh LG fof SeceRihgt £M adapt ed for
testing source sgevichrmdeusipaie Suppor aGtctpa proitingi Sginsba out puts and a data
cl ock out put, t heoirdsifopiiteet data beiptts asy Sh@ e BPPLS oG dedke an i Nterface unit
havi ng a supportumsiertgstt ure for receiving a device under test, the support
structure providing connection points for the data outputs and data clock
out puts of A devd pdfer gpifier.toa ampl gr havipgfandrpubapd f iostput, t he anpl i fi er

havi ng an i nput gi%dthﬁﬁ"papﬁg'@ﬁ coringtedh tor e cPRNSGRONRAIN dordBhnect ed to t he

connecti on point %?Io‘ikl%p ata clock output; c) a plurality of receive

channel cirgui ts, RAGH Of rdddfe ' GSfleY RirefB2BAG! of e LS, NaVi ng @ conpar at or
circuit wi h a iinell BRAIts having S dorpBratdn Bhbuit WM adfheObRL .t he out put  bei ng
| at ched in respasee inb& dhBlan sith@bBe oW beind Jateheli i BbpoRbdir al ity of
transm ssi on | i nesheerobe ioputyr yi Ng a signal between a connection point for
the data outputs on the interface
d a first plurality of transmission lines each carrying a signat

between a connection point for the data outputs on the interface

unit and a data input of the comparator circuit in a receive

channel circuit; and

e) a second plurality of transmission lines each carrying a signal
between the output of the buffer amplifier and a strobe input of a
comparator circuit of a receive channel;

f) wherein the second plurality of transmission lines introduces a
shorter propagation delay than the first plurality of transmission
paths.

2. The automatic fest system of claim 1 wherein the interface unit

comprises a devie interface board.

3. The automatic test system of claim 1 wherein the first plurality of
transmission lines and the second plurality of transmission lines
comprise coaxial cables.

4. The automatic test system of claim 3 wherein the first plurality of
transmission lines comprises coaxial cables with solid dielectric cores
and the second plurality of transmission lines comprises coaxial cables

- with foamed dielectric cores.

5. The automatic test system of claim 1 wherein the support structure
includes a printed circuit board and the buffer amplifier is mounted on
the printed circuit board.

6. The automatic test system of claim 1 additionally comprising a module
attached to the interface unit and wherein the buffer amplifier is mounted
within the modute.



unit and a data input of the conparator circuit in a receive QQ nnel .
circuit; and e) a second plurality of transmission |ines each cafr{iCig2804
si gnal gpt n the output of the buffer anplifier and a_strobe i nput of a
conparé?’ﬁ"@ﬁﬁguit of a receive channel; f) wherein thepggﬁ§ﬁﬁkﬂ$ﬁrality of
transm ssion lines introduces a shorter propagation delay than the first
plurality of transm ssion paths. 2. The automatic test systemof claiml
wherein the interface unit conprises a devie interface board. 3. The

aut ofmt i’e t es\n ajfemelis 5t yptamradaptodhor desting Kenres schionowspartsyeach part _
trangni ssi on Hyi Mg HaRfifubeatiRaanth AbAK Gthityhetest SRARMIHESARRIZAI BFS  conpri se
coaxi al cabl ei. . The,,automatic_tes ,Ségtem of claim3 gé/ir]erel n"the first
plurdlity ofatraﬁgql%“?bmﬂfrwe%ghm%wr is cpchsheamel cappbBavRg # least i d
dielgctric cores oagdatalignsacdogt salobe adput,theéhahhélRedis fie@Srink IRSIZRNPr | Ses
coaxLal cables V\A%{%ﬁféﬁ med dielectric.co eﬁe.c. 5. The automatic test system
of cfaim1 whereiff %l]ﬁ%"gr]?r@?r‘ﬁ%&% PHt¥8les a printed circuit board
and €he buff &) anplcohiaetor adaptagiio camheotito 4 devicprundérdestci rcuit board. 6. The
aut tic te sy thEB I 9!-@ WA I sl n nodul attached
to ?ﬂg inter?i;ce %nl ugn e%nﬂi%ﬁtggg%ﬁ?ﬁ%%@@?@gmaﬁmwthi n
the #rodule. 9 19 @&TconptEc®®; WO 01/ 90768 PCT/ USOL/ 15782 1 7. An autonmatic
t estgsyst em aglapt e ‘@g}pﬁf g{ﬁﬂ,ﬁ] ch: 2
havigng dat a ggt pu?gogaﬁélégﬁ&c?aft gh&ﬁ%ﬁcél?ﬁout ut ,Spt e F%g%egéndset%gfn%tﬁéﬁri%ct erized
by:18 a) a plural iﬁriﬁeeﬂcwt?e#ew@ﬁaﬁm%&wé%n%c ﬁgﬁﬁépnfbfm%uit
having at | east 4‘;@@@3@@&@111’3@&%3@@&;0% strobe input, the channel circuit
measuring the . data 5.at e .data I,nput, in response to the strobe input; 6
by Jaéjcont act g? ad&ﬁ?@ﬂgtcé‘%@é’fﬁﬁé‘ﬁct‘mfl }H’mg@eé‘gh andasecond end, With o n oyt
“Cirruit having anthenfirst endrodumevtedito thet contdctdy ahd ¢hel sepuiid endrooasdead tbo 8 t he
confactor; the data input.

1 8 The automatic test system of claim 7 wherein the coaxial cable of the first type
2 comprises a foamed dielectric.

1 9 The automatic test system of claim 7 wherein the coaxial cable of the first type
2 has a dieleciric with a lower dielectric constant than the coaxial cable of the
second type.

1 10.  The antomatic test system of claim 7 wherein the fanout circuit comprises a buffer
2 amplifier.

11.  The automatic test system of claim 7 additionally comprising a plurality of coaxial
cables of the second type.

12.  The automatic test system of claim 7:
a) comprising at least one semiconductor chip and additional receive channel
circuits, thereby creating a plurality of receive channel circuits;
b) wherein the plurality of receive channel circuits are located within the
semiconductor chip; and
<) comprising additional coaxial cables of the second type thereby creating a
plurality of cables of the second type;

N1 U W
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9-e) a coaxial cable of a first type having a first end and a,  second end,
with the 10 first end connected to the output of the fanout EPr8&iTt 28Hd

t he se 11 connected to the strobe input; 12 d) I cabl e of
a secoﬁ\g[}%%&eﬂﬁavi ng a first end and a second end, Wthpéqgg(ﬁﬁgﬁzi rst end

connected to the contactor and the second end connected to 14 the data

inpug. 1 8. Tpe awilersn tahtofthe myalibrofehbled af the fecohd bk is dde@taodid &l cabl e
R The automatic test

of the first type . ' ganed dielegtric,.1 9

systgm of claim 7r§7/\(h%géée N eﬁ‘gé C _ax‘f“clnﬁiea "écoﬁu?t?ﬁ'e(:hl’? g the goaxdaly “hog o

di electric with achidewef thdifiestdyneris commecied tmthe tstrabe inpet afeacti efitheabl e of the 3
secpnd type. 1 10 J@ﬁr "lﬁ\an%: : ' - Wherein the fanout

Ci rggit conpri sespg u ?gl%gggegnp ??%gﬁ?%g%ﬁc?ﬁ%&gﬁ%ﬁitic test system of
claim7 additionally comprising a plurality of coaxial 2 cables of the

secopnd gype. 'r&e&&omla@tea@%eeﬁi&m&iﬁ#wﬁé&éﬁ%eéa@eéﬂg}]&th@@@%ﬁmri sing at

| east one se conduct ar ﬁ&l and addit]jonal recelve anne clrcuits,
t her&by creaHﬁ“sr?bp’é’PﬁaHP% f‘gtbﬁ‘srs s faandhe porxal cpble of the seeond)typther ei n t he
plurality of receive channel circuits are located within the 5

sem conduyct or, chip; and 6 c) C i si,ng addi.tional coaxjal bl es of the
second ?‘?/pe 13 eg";"aﬁ?gﬁtﬁy ma(’%ﬁar%q“?‘?ﬂﬁﬁg%%lcggmb#‘ast%‘g&%cond type; -
1? -2 I1_9t oCT f %&%iatedwar@mﬂmé u}‘)afe d?éiﬁg /tlh&ﬂlqiy]ﬁﬂcﬁ@h&dﬂﬂanﬁ#tehe&iﬂgmﬁmh okt thﬁ I
plurality o -0 on a recei ve channe
ci rc?t;it W t ht#u’gt %@ééser% conaﬁ@ﬁ%%] %H%?%ﬂr%tg Seeraglg%@%&cg%% cable of the first
type is connected to the strobe input of each of the 11 plurality of

recel veyshanaglagiomdilditdst bydfens SHpERTE LR 5&@ # c test
“8ystem of cl ai I?l 7. wherein thes‘{?gaxi a#t&%%%%f s?%ceh}%mrug %t%%e as a
??/ offagat i on Eeé’F%/dﬁtﬁa‘t‘tPF@ anghgp datp clogh quiphb thedsstisyster shractsfizedfy: second
typs 1 14. Jdhe astledsbbrechanndl cadshdingd phiaditydbienib@ianidr tags f anout
circuit has a delﬁﬁé 2 ae?iﬁm?aﬁﬁf t herewi.t h.. n‘gfvvherel n the,del ay through
the ¥anout ci rcui TU%A8 PRESTRS Pbﬂé”%%/’p%"‘“@ﬁ%i TPV chapasl SHEYES) ¢ he del ay
t hr dugh t he secontheteypeachabtave dhabbel cimuibbhavingbtileast e ditadiyatt and adapt ed f or
testd ng source symEMS parts, each part

7 b) a contactor adapted to receive a device under test;
8 c) a fan out circuit connected to the contactor;
9 d) a first plurality of signal transmission paths between the contactor and the
10 data inputs of the receive channels, the signal transmission paths including
11 transmission lines supporting signal propagation at a first propagaiion
12 delay;
13 €) a second plurality of signal transmission paths between the contactor and
' ) 14 the strobe inputs of the receive c;hannels, each of the second plurality of
715 signal transmission paths including the fanout circuit and a transmission
16 line supporting signal propagation at a second propagation delay, shorier
17 than the first propagation delay.

16.  The automatic test system of claim 15 the transmission lines supporting signal
propagation at a first speed comprise coaxial cable having a solid core and
fransmission lines supporting signal propagation at a second speed comprise
coaxial cable having a foam core.

oW NP
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2 having data outputs and an data clock output, the test systﬁ§1 .
characterized by: 3 a) at |east one channel card, having a pl aDCJyzﬂH
sem con hi ps 4 thereon, each such chip having a§QH@F i1y, of
receiveagﬁ@%ﬁgﬁ circuits 5 therein, each receive channel E@i@f%zhaving at
| east a data input and a 6 strobe input; 7 b) a contactor adapted to
receive g7.devikeatinsic fesgsistembic]aid loavheesih sslid @ué tndherfeah edreteacti he
contggtor, 9d asglgéﬁaagHrallty of signal transm ssion paths between the

cont &tor and® i nputs of the receive channels, the signa
transm ssion paths including 11 transm ssion |ines supporting signal

pr opagat j &n | t 1eQRL: . - 21 . lity of
sign tignsﬁi%%?%%ﬁ%g?ﬁég@%g%ég% .252%% ac orug%ggsiﬁﬁﬁﬁgmg% obe inputs
of tlee recei veropigationhis fisshspeed compasexnsaalicaplehaaingradislectric o pving

transgm ssi on s 1 bl RQ tha8RKtof i i -gﬁﬁﬁﬂﬁ 1.S81 16 line
supp?rti ng sigﬁ{gralglregﬁ%bg’t L on %ta a sec%ﬂ, lljé)ér%sqp (gtag%r% el ayi, gsﬁgé)?tear 17
than4t he firs¥ec egraprisgcoayial ecabledavinga digledria sore baxing aggeendn of cl ai m
15 the transngsiebie chishast IGwRRAL he first dithitric cdnRtagPagati on at a first speed
conprise coaxial cable having a solid core and 3 transm ssion |ines
supporting signal propagation at a second speed conprise 4 coaxial cable
having a foamcore. - 11 19 OCT 2004 WD 01/90768 PCTI US01/ 15782 1 17. The
automatic test systemof claim 16 wherein solid core and the foam core each
2 conprises TEFLON. 1. 18. The automatic test systemof claim15 the

transm ssion |lines supporting signal 2 propagation at a first speed
conpri se coaxial cable having a dielectric core having 3 a first
rfﬁelectric constant and transm ssion |ines supporting signal propagation at
& 4 second speed conprise coaxial cable having a dielectric core having a
second 5 dielectric constant ower than the first dielectric constant.
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