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FI ELD OF THE | NVENTI ON The invention relates generally to automa
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sem conductor tester capable of sinultaneously testing a relatively |arge
nunber of sem conductor devices in parallel. BACKGROUND OF THE | NVENTI ON
Sem conductor manufacturers enploy a variety of different processes in the
10 fabrication of sem conductor devices. One of the nore critical processes
i nvol ves electronically testlng each and every chip according to
predet ernmi ned crit er SEMICHOND U ARAIL ERnul ating the inputs of
the device to generate expected output S|gnals and nonitoring the actual
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often fairly costly, thereby contributing to the overall unit cost for
each sem conduct or devi ce. Sem conductor 20 manuf acturers have thus
realized that in ordeB : : N1dEXY s, and remain
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testers. ATE designed for a production environment is often fairly costly, thereby
contributing to the overall unit cost for each semiconductor device. Semiconductor
20  manufacturers have thus realized that in order to minimize device unit costs, and remain
competitive, the ATE must provide significant cost savings to warrant its high cost.
One way that ATE contributes to lower fabrication costs is by simultaneously
testing groups of devices-under-test (DUTs) in parallel. This is commonly done for
relatively low pin count memory devices and dramatically improves device throughput.
25 This consequently reduces unit costs, Conventional parailel testers typically include a
computer-driven test controller or mainframe unit that couples to a separately disposed
testhead via a fairly large cable bundle. The bundle includes several hundred sighal
cables that collectively terminate in a first backplane assembly. The testhead generally
includes a plurality of circuit boards that mount the pin electronics necessary to
30 electronically interface with the pins of each DUT. Connections from the pin electronics
are routed to a second backplane assembly, and carried through to individual double-
sided pogo pins installed in a pogo or probe ring. The second backplane assembly 1s
often constructed with relatively long trace patterns that tend to require sophisticated and

expensive impedance control schemes in an effort to optimize signal quality.
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si ded pogo pins installed in a pogo or probe ring. The second bgcﬁpﬁ)%[%m%
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PCT/ US00/ 17792 One of the limtations in the nunber of DUTs that can be
tested at any given tinme results fromthe construction of the probe ring.
The di nensions of the probe ring is generally dependent on the size of a
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20 important role in determining unit costs. By maximizing the MTBF, more DUTSs can be

tested in a given period of time.

One problem that contributes to a reduction in MTBF with conventional parallel
testers involves the signal degradatidn caused by a faulty connection in a signal path. As
| } noted above, conventional parallel testers that employ typical testheads utilize multiple
25  backplane assemblies, contributing to a relatively high number of terminations and

connections for individual signal paths. Generally, the more terminations and

connections for a given path, the higher the probability of a failure therealong.

Another problem encountered with conventional parallel testers involves the

difficulty in field troubleshooting and repairing specific signal paths. The time to repair a
30  tester is often expressed as the "mean time to repair” (MTTR), and afects unit costs in

much the same way as the MTBF. Typically, the signal path connections are often routed

through various areas in the cable bundle, the respective backplane assemblies, and the

pogo ring with little regard for quick troubleshooting and repair or replacement. This
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connections for a given path, the higher the probability of a faiQuBeDEq 20
t hereal ong. Anot her problem encountered with conventional parallel tes erg
i nvolves the difficulty in field troubleshooting and repairing specific
signal paths. The tine to repair a 3 0 tester is often expressed as the
"mean tinme to repair” (MITR), and afgcts unit costs in nuch the sane way
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needs. S RY OF THE | NVENTI ON The sem conductor parallel tester of the

pr esdhe Arasaminantignsatistias thase negdshi | ity of sinul taneously testing groups
of DUTs without conprom sing on the signal integrity for each tester
signal path. The tester also substantially inproves the nean tine between
failures by mnimzing tBEMMARYE@FTIHBINVENTOMhal i nterconnections.
Further, the nean tine to r Lr . is amatically mnimzed b nodul ari zi ng
many of tht QQ@P&O“@H%H@F@%%%GWQL?%%% ”?‘ér@'ﬁﬂim@"'gﬁ% ages, the
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testing a plurality s secured to a hanal'ing appar at said tester
i ncl wignal integetydior eanh testeesighalpathi (Tihettesigr alast suhstatiallyiimgpedves theand a pin
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el ectfPNLGRASHEMRkgolMye e Antided, Sha "Hvehfibs' h2%he form comprises a

semiconductor parallel tester for testing a plurality of DUTs secured to a handling

apparatus, said tester includes a system controller for initiating system test signals,
and a pin electronics assembly responsive to said system test signals for generating
test pattern signals for application to said plurality of DUTs, said semiconductor tester
characterized by a signal interface adapted for defining a plurality of direct signal
paths, when said tester is coupled to said handling apparatus, between said
handling apparatus and the pin electronics assembly, wherein said signal interface
includes, a substantially circular probe ring formed with a plurality of axially opening
cavities, said cavities disposed in a spaced-apart annular configuration; and a
plurality of modular harness assemblies, each of said plurality of modular harness
assemblies including respective proximal and distal ends, said proximal end including
a pogo module for nesting in one of said plurality of axially opening cavities and said
distal end including at least one connector for engaging said pin electronics
assembly, said pogo module formed with an array of closely spaced throughbores,
each of said throughbores configured to receive a pogo pin assembly

In a preferred embodiment of the invention, the pogo pin assembly, for high-

density integration in a semiconductor tester prober interface, includes a coaxial



i ncludes, a substantially circular probe ring formed with a plqrglﬁﬁgdﬁh.
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shield. The shield term nat es at a distal end with the center conductor

projecting axially Wr [T distal tip. A pogo
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Pogo  receph@Gh@entivh WIPBEaRrCORRE SRR %r@fe@@ﬁéé t& QHe| BRowingt RBr&abl e
and pogo pin. BRI EF DESCRI PTI ON OF THE DRAW NGS The i nvention will be

bet t edetailerd desehionandaesamnpanying drawings INwWhie§ nore detail ed description

and acco i r aw i i F .S rtial. i m

Fepr osent aeiChn! d SLPELRP Bisch SRRt ebressrtaid BEp' edtbisBhfiiciof sREIR!
en?o;i'gs'ésnt;ccbgdii@tqameemb%leent bﬂhe_ﬁé&i:ntzmrawt??n; Ic;||oGpI gn_ vi ew of gnl

unf ol de rame assenbly shown i igure 1; is a partia
frontal vichi-of 121 RAIRR WAWS g%'f‘é"'ril?'dﬁﬁ ogfd; gae assgraklyi OWN #y of t he
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FIG. 6 is an enlarged radial cross-sectional view of the pogo module shown in

BT

Figure 1; and
FIG. 7 is an enlarged and exploded axial cross-sectional view of the pogo pin

assembly shown in Figure 6.

DETAILED DESCRIPTION OF THE INVENTION
Referring now to Figure 1, a semiconductor tester according to one

embodiment of the present invention, and generally designated 10, includes a
system controller 12 and pin electronics 20 responsive to the system controller to
generate test signals for application to a plurality of devices-under-test (DUTs) 16
disposed in a handling apparatus 140. A signal interface 150 defines a plurality of
direct signal paths to couple the pin electronics to the handling apparatus, thereby
maximizing the density of a plurality of signal paths, minimizing the number of

connections for each signal path, and correspondingly improving tester reliability.
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controller module (not shown), a calibration board (not shown), and one backplane

~assembly 29. The backplane assembly differs somewhat from a conventional backplane

assembly in that relatively short signal traces (not shown) are employed to minimize any
undesirable impedance problerms. ‘

Because of the sophisticated circuitry necessary to test each DUT, and in
particular flash memory devices, the inventors have discovered that integrating and
linking smaller circuit boards together to form the pin electronics rather than fabricate
large integral circuit boards offers significant manufacturing’advantages for the tester

vendor. The advantages involve the improved board yields from circuit board production

that result from smaller assemblies, where defects involving solder joints and the like can
potentially scrap an entire board. By separating each board assembly into smaller units, a
scrappable defect only eliminates a relatively small board from production, rather than a
larger and more expensive integral board.

Further referring to Figure 2, each channe! board assembly 30 includes a rigid

metallic board frame split into respective members 32 and 34. The frame members are
- 5 -
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t he ot h&fuuitaneousiy tested DUTs 16. Additionally, respective voltage source (VS) 53, error
catch ram (ECR) 55, data buffer memory (DBM) 57 and DUT power supply (DPS) 59 .
modules are mounted on the board assembly 30. The channel cards 40 and 42 and the
20  memory test module 52 are interconnected with a series of flexible ribbon cables 58, and
additionally coupled to the backplane assembly 29 (Figure 1). In accordance with the
modularity aspect of the present invention, each board frame assembly substantially
) includes sufficient tester resources necessary to test one DUT 16. Consequently, to test
) thirty-two DUTs in parallel, a total of thirty-two board frame assemblies are implemented

25  inthe two card cages 24 and 26. ‘

The calibration board (not shown) plugs into the backplane assembly 29 for each
card cage 24 adjacent the channel board assemblies 30 and includes a system crystal
clock {not shown), and a loadboard ID communications device (not shown). A plurality
of timing calibration master driver/compare circuits (not shown) are also provided.

30 Referring now to Figures 1, 3 and 5, the ability to minimize the backplane
assembly trace paths arises from the implementation of a plurality of modular harness
assemblies 70 that route the signal paths from the pin electronics 20 to a probe ring 60.
This also provides a compact mechanism for distributing tester signals in an organized
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or gani afthefer AR 19l infRe Ot Al 2ith PfotaIlFIN fbhnidd cgﬁ'ﬁ@E”A cth@ally 8RBodedng and
t he harness assenbll ITectively co he signal _interface 150
( ﬁ‘bur ecapgulyy PPEing §$ ﬁfgé‘?le & thedtgetoy 0‘13568 agee ?‘H’él B‘r"Sb@O‘?IfeHBO%o
cogpr : Fﬁssaf-sl@?ﬂm hieahé:ysmqnfacﬁowrr)s Rapertt ddtaitsddestipiin oTghe self-udi ggda
radi a ec r.a ange open- ende
caviti ?"E‘h&d& Wﬂg ﬁmgr{né’ﬁev’ Eegrﬂmgura ?%%EEU ﬂ\&)ea?%mng for nesting
res pecﬁpyhcqnmchchNumbeB@/GFOW enﬁl)led "Inisgeatier] Tesll-"r educed- i n-si ze
cavi ties ORefthitn ; gatcs‘m%iy OPPOSIAFs %@ﬁﬁnegs &%‘nﬁlﬁé@.% dohhif sty I ecei ving

respective ca I on uI esn]énot sh ovvn Preterably, the cast| ng is

f drimedeoibs Bipimeleeyorien Y Gaguie lorie ths pro ﬂpa&épéflw)ﬂmaé@ﬂ%m t hi ck,
W th aofférs thcﬂlftrduﬂlbsflﬁtmgcbxﬂ%ﬁdctxeé fieKl rep#it tcaé;ieyufw ﬁgm@ pathd Or tlesinaligul ar

connec a8 Ehryach i Al o b BRRE Erbe R CRBNER: £ REpRbdiRies | oo
descr i pisignal efid porecsmipply wbi@nhamollmmmmaﬁe prouivallyrat prrogoguedule
ref er egig egh CORRMIINAM s 2phEalif Yf branches 69, 71, 73, 75 and 77 that include
20 respective HDM connectors 81, 83, 85, 87, and 89 for coupling to respective first through
fourth board frame assemblies 72, 74, 76, 78 (Figure 1) and a DUT power supply board
(not shown). Each harness conveniently supports the testing of four DUTs, and is easily

Ry

serviceable and replaceable.
With particular reference now to Figure 6, the pogo module 80 comprises an

25  aluminum housing formed with an upper mounting flange 84 that projects outwardly
from a polygonal wall 86. The wall is formed integral with and surrounds a cylindrical
engagement interface 88 having a high-density array of closely-spaced throughbores 90.
The throughbores are configured to receive approximately ninety signal pogo pin
assemblies 110 having respective signal pogo pins 130. Interposed between the

30 throughbores is a high-density array of downwardly opening blind bores 92 for receiving
ground pogo pins 94. Each signal pogo pin is substantially surrounded by a group of the
ground pogo pins to maintain a substantially ideal fifty ohm transmission line
environment for optimal signal quality.



Application Serial Nunmber 09/410857, entitled "Integrated Test QeBIBE‘C 20{]
Referring now to Figures 2, 5 and 6, the harness assenblies 70 conveni en ?y
15 coupl VOWYO4R el ectronics 20 (Figure 1) to the probe riper/68ootihepir e 4)
in a manner that offers quick troubleshooting and effective field repair
to specific signal paths or channels. Wth particular reference to Figure
5, each harness assenbly includes a cable bundle 65 of signal and power
supply cables that collectively termnate proxinally at a pogo nodule 80.
The bundl e includes a plurality of branches 69, 71, 73,. 75 and 77 that

i ncl ude 20 r edpepesed eoppmdeniyarruodshadigagSmedSurfads 8hofith8 pofomadatpRing t o

(Fipur e 15 botyEondl BoBt i plctids 9610344 AR TR IO TR LS of [Tl fua{re 1
conveni eﬁ%‘P%FmQB%ﬁerﬂéigntomwi&esﬂémﬂg%ﬁonﬂ@d;bowgz dispdsedsn despdlygorse mallceabl e
and repl 86eald wopWatdhRpswitlcw 1dhse RERLENE Sridy 108. B &Wﬁi@%ﬁﬁpggﬁﬁe@d“' €

80 c rises, an . 25 al ym num housing forned with _an upper ange
84 t%;]tj E‘P’EFQ%‘FE) %ﬁi%ﬁ@QOgWIBm%efg@]tyé%mgWPdulsép- The wall is formed

ih nt ﬁg(rj al wit hwadaﬁbuaﬁonmtﬁ}u&sc(ydtisngwh)ﬁaé fommia@@b g@gﬁﬁ@ﬁﬂ&ﬁ@%@ﬁg gving a
i gh-densi I sel.yv-spaced throu or.es : e thro res are
cogf i gurlzlgh%{lggﬁg%\%re?blg?%wg?@c%g{ £ Sty theyprdye ?Pm}?;@'él%gbl ies 110
havi ng reypeetionsaequigerhbetpognthpicalibriGin bdandetrpo seoviteindelenprobe ridg $0.

t hr oughbores -0 i ' : | | -0 | i ng. bores 92
For receLying e rah AOuAe Ty 17GE Mgl SRS MAR S PR Bl Sl T2 1y
sur FBundé%elﬁg Rﬁ@ﬂ@lﬁ?a&f £afde inglwdine shirld cpndusterd 1@wind aaientencondbetant i al 1 y

Ly

~j deal fift4y Bhth &fﬂ:ﬂ@&fﬂﬁﬁbﬂﬂla{eil 7 in8RR4I1H f@-munhﬁﬁg&PJﬁﬂéss%]k Ry gHal ity.
23 DEC Zag[ 93viV\Ds 0@/@012D CTé o 17792 spoi.ed co fentr_l cal'ly afound the
engageneht SUPFEY RE- potf S H5H EOUSTEPT O §a‘§“ﬁg afgEREprtep #ydepi n

pr ot ect cwring@ed portied 107 toif aaneghllic abgd yecaftacde at 8 a@BlablEfeors ®dks Dafshi of

constru t i ' ot 0 2 disposed in the
pol Xgonglfﬁgv\gl %pa%.@gmgng. gootté?‘g}fgeﬁob %ﬂﬁhﬁﬁﬁ%@o{?@é‘l&g@ %c"ﬁ?gygg%B’r“i ngs
10615 A SE¢RESH Byiiehy camp 118t ai ner not shown) secures the pogo pin

protector to OheoPR@ndRKiEicHt fedh@estFlhdpREdR InvERALA ﬁﬁo(ﬁgﬁfﬁﬁgﬂﬁ are

Lor e, IR RbYerL ) B bR S oot | Dot
bet ween crimpedaiortiomt i Do bumpatsat¢ ftang rmpedanan thitthacling beused by pLo
component junctions, terminations and the like. Compensating for any adverse effects 1o
20  the fifty ohm transmission line impedance is especially important to ensure the optimal
signal quality for each signal path through the densely packed probe ring.

The insulator assembly 120 includes a first cylindrical insulator 122 formed to -
entirely surround a portion of the center conductor 114 and abut a ground ferrule 124. the
ground ferrule is soldered to the shield and snugly fits within a throughbore 90 to

25  establish a ground path between the shield and the pogo module 80. A second insulator
126 is disposed adjacent the first insulator, and is formed with a C-shaped configuration
and a distal taper 128 to complementally engage the crimpéed portion 117 of the pogo
receptacle 118. A signal pogo pin 130, available also from Rika Denshi, nests within the
pogo receptacle and includes a retractable tip 132 for contacting a probe cérd contact (not

30  shown).

The arrays of signal and ground pogo pins 130 and 94 disposed in each of the
pogo modules 80 engage a probe card 134 (Figure 6) on a handling apparatus 140, which
for purposes of wafer-level testing, preferably comprises a prober (Figures 1 and 2). The

probe card ranges from between 300 to 350 mm in diameter to support 2048 signal
- 8 -
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Referring now to Figure 7, each signal pogo pin assenbly 110 inc?ugeﬁ q 003
high 10 fidelity RGtype coaxial cable including a shield condu E 22
and a C¥@OEPI¥Bnductor | 14. Each cable is approxi mat el YPEYUPHATEL | ong
for bundling in a harness assenbly 70 as previously described above. The
center conductor of each cable termnates in the crinped portion 117 of a
netallic pogo receptacle 118 avail able from R ka Denshi of Tokyo, Japan.
The crinped term nation bet Ween the center conductor and the pogo pin 15

creates, a s-t,i.ght .ca 1 f the re Si.gn cant fe res of the
pr esethqqﬁ‘g@rﬁ“fidﬁaPﬂ%?c\?%tst t $ho, &atﬁﬂ“ﬁ’lgg(hﬁ’ﬁtp O:f B0 KEL hat

subst anvd EU’FS @m\ﬁ?mg(i&elahedgéﬁg}ehevdmf gerallelisr tehmartniZh éestay rt]umpghlptptor tion
117 to co or i ape ' t ondygpPonent
Junctl'(g‘r%r ﬁ ﬁté |1%H1§ nﬂdwcﬁfeéﬁ?%lé% Wp@%&‘ﬁ?ﬁt‘%‘ggi’gﬁ"g‘ﬁ?f verse ef fects

to 20 ofifokyd, Ugpamhm t ransmi ssion |ine inpedance is especial I y inmportant to

pa(S:c‘kure {ne QH{‘:HHHW ﬁe lns&ﬁﬁg%ﬁa\i‘ﬂtﬁ?[ (T@&Hgﬁéeﬁﬁ%n&@f thot %Mhsﬁdhe densel y

ed probe rin asse

e st ¢ylindrical
i nsul assthe Galile | handlesnavailaplp feqmm Ké@ﬁ%ax gt eé‘gP Ef ﬁ?Wﬁ%ﬁ?ﬁ?’éﬁe
conduchQrs dif kaequhtﬂae at, Qfaﬁaréek ﬁrsma g éa%éblhi)hﬁ te@ingyadkdgeardehives s

sol dered to t | snu Its wt athrou hbore 90 to 25
est abl MoMtEd gﬂ"ﬁﬁﬁ‘g’ ‘gjsr{% gkt ﬂ{aﬁ t?ﬁ?cél‘&‘ rb‘?éo modul e 80. A second
i nsul at or  PZ6r tsopbiratias dek wtyieaeinttor krmnﬁfax:mremnmllsaa samicamthctag Waferred wit h

T or CREIAR ol Yy ANl HlaRd ARREE b B o6 TAEARN ek Tl 050,

~avai | athegrabevard liﬁﬁh@rdoae@emmbﬂm@si gewatllmmcltlm an;ﬁ@g&%@épt acl e and

i ncl Udﬁéclzarﬁﬁﬁ"tﬁafitcaﬁlaets&h@mk%%dmm pineNb kbR Bvide ﬁréhEB]eCsﬁbéizqﬁ@mt act (not 30

shown) arra na and I NS 4 _di spgsed in

each ofouphisg tgé‘W‘ﬁ’EEﬁ’lﬂg S@agﬁéé%’é dpQTBB‘ggE‘gﬂocf’%ﬁ?q ‘? eOR§ © ]gﬁ‘

handl I ﬁkﬂ ap frahaes 6f ﬁléQ)refvshb@ brobfap rin\mlwqamﬂcl lodhangd miechamismh (ot showy)

pr fer 0 ses ro ures anges
b‘%ﬂ/\é’é’ B or Svesi Ak el o e %sqgﬂh& ‘%%&r B e 219°5 10

V\D onmmnmomshe/t@ste?wz Tb‘wamlmrgn@mter e me@ly@sﬁp%tt@t gysm 2ABwn) t hat

coupl e to theqni a8 ;F héfeet@}@ogv&anwmf&)érm VRES, coRvenibst dpgrator el ati vel y
hi gh | evel of aral LI

nmaxi m ze tester throu ferred
pr oberlmegfﬂcﬁéorrEEs%@IEfOHﬁS‘)'( eqroBess afarE of H’reéﬁr ‘FS'EyJA Eﬁ ron Ltd.
of Tokyemod@Riting, each DUT 16 is subjected to a plurality of tests that verify the functional

20 operation of the device according to manufacturing specifications. To provide clarity in
the operation of the test system, the following description addresses the signal routing

during test for a single DUT.
The test generally involves the generation of pattern signals by each APG 54
according to sofrware carried out by each local processor 56. The signals are distributed
25 by the channel cards 40 and 42 and define individual channels or signal paths
corresponding to separate pins of the DUT. Signals propagating along channels
associated with a single device are routed from the channel cards to the backplane
assembly 29, and thereupon transferred through a corresponding HDM connector to the
separate coax cables that comprise a branch portion of one hamess assembly 70. As the
30 signals reach the high density pogo module 80 and propagate along the center
conductor/pogo pin connection, a slight degradation to the fifty-ohm transmission line
impedance occurs at the proximal tip of the ground ferrule 90. The degradation is
immediately compensated by an inverse effect generated by the insulator assembly 120.

Moreover, the crimped portion 117 of the pogo receptacle causes an additional impedance
- 9 -



5 Alternatively, the handling apparatus 140 conprises a handl er Q”B"tn
shown), such as the Glileo Mddel handler, available fromKinetriX, E%(,Zﬂm
of Bedf oM@ 0N Hanpshire. As is well known in the art, haﬁéliﬁ]rggw Ayi de
the capability of testing packaged-devices nounted on |oadboards ﬁlo
shown) that interface with the probe ring. Prior to operation, the
sem conduct or manufacturer installs a sem conductor wafer 1 o (not shown)
formed with up to several hundred devices into the prober 140, and secures
t he probecard 134 thereover. The probecard general ly includes an engagenent
mechani SMsPREgh thefris senveniendy comipensdteal fot by e effdcisasfahe destiaped s8cduaabl
subsequerdulatsoym.i Ng to the probe ring 60 via the signal and ground pogo
pins 130 anddﬁé One of the unique features of the preferred prober
i nvol ves a quitEiPTEPRRAHRS Ristdaricspondett abinahy rdspetthatsigiad poge pids) wii@ppi Ng
of waf erdatwvel WGEfyds 1M ' rober 140
ety i hape lallo oS bydfe WHARSI bl 2850 8 9yt em

fromthe_ tester, 10. .Th ober and tester ective
2oo.n% |ﬁr°6‘B§F8‘f‘? Jgnalppth. Thesignalspre thanaoutedralong the probe gardBdeanda

conveni gaoslape ehtgrfinerdteetiat probes (rdt YRS} BatEH¥apOthelshfi

results @Rsﬁ&@nﬁ%ﬂ@h{e‘ﬂm& (é?t% fg(% flash jr%rmry,kt egtsigﬁu?&fe&g%ﬁﬁ%tﬁg‘ﬁle S
subj ectg fo a pfural iy o BT d6.of mtergst GPANHIng Qe | pftesy operation
of the #epioyed.dbe sigtilsmaydemaittdnaotspedifig adiresicsiviaiin erRsDUTQ apgovi de clarity

in the Q¥RERlchay r&fd 3408 £4 || owi ng description addresses
t he, signal %t?ﬁ L, aurl ﬁg“%%’é’g%ﬁ'#"g@eﬁg?‘ﬁé?’éj‘%im The test generally

i vl ves t he IBesseiiliaddn trarpwill apprecintgrthe mapy benefits ARGadventagesaiffiirde t O
s 0f t warley thampréserit ipuéntion. e Bxdrfela) in510HBRBA6N é?megégger%ﬂﬂé‘. %ﬁﬁ?

distri . 25 b he. channel ‘cards 40 and, 42 an ef 1 ne i ndi Vi dual
channelbﬁs_ili’%{r%oé1 izjgr?a‘%‘c’%%“?lﬁg GBW%%%W%CWSH@S@%&@ becausesf thedirgdT.  Si gnal s
pr opag g cennsrtjonhomdhsbackphoe hsdeatblo o thesig@l Prtel@yieCE @IMERd out ed from
t he chapigh I enbly 2 and thereupon transferred
t hr ug§ a c%??i%gé gfﬁg?‘;n cg’ns?llg% ot.?aﬁfyomf‘r?éseszg?)épﬁﬁnénﬁ’&é Webles t hat
co&%ri # ‘éfe%r@ﬁ—gﬁp bB?‘tﬂi?f'oﬁStélfs comespendinghscantdbutiigto 10wersvdrhl c3st9. Si gnal s
reach the hi@moteiBin Nowese a'm e _center
o o i ep ] Bf SRAH D3RR a9 Hied MBefHronm

d connect i.on,
C e bt Pl OB 1 peBuRL CirRRO T bR meaSCRt ipvestiarhpryideand

f er r ul guBd. wonbleshieofingimpilslityi to lodatrentiratsitnyl HARR ERRIRIMRYIAL rdWHBHS
ef f ect ;9RBRERE &% didhtiaErol I r senb| 20 reover, the crinped
portion 117 o% the po orbieéggp%c %&%alﬂip@&ﬁﬁy’&aﬁml\é&} Y Phifsdavertion 9 2 3
g \
- DEEY 20@Hows an efficient and straightforward replacement of a channel board assembly 30, or a
harness assembly 70, or even a pogo pin assembly 110 with minimal effort and stand
down time. This dramatically minimizes the "mean-time-for-repair (MTFR) parameter
for the tester which also substantially contributes to overall lower semiconductor
') production costs.

e’

25 Moreover, the signal interface of the present invention provides a way of carrying
out fairly large-scale parallel testing on conventionally sized wafers or loadboards without
sacrificing signal integrity through the probe ring. This is aci:omplished through the
implementation of the unique pogo pin assembly that provides impedance compensation
for any transmission line degradations.

30 While the invention has been particularly shown and described with reference to
the preferred embodiments thereof, it will be understood by those skilled in the art that

various changes in form and detail may be made therein without departing from the spirit
and scope of the invention.
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WD 01101247 PCTI US00/ 17792 m smatch that is conveniently conpensqtgd %Qrﬂgy
the effects of the C shaped second insulator 126. The prqg%agﬁin SP %

t hen coMBd¥P124fong t he respective signal pogo pins, with B ®1779%1 y high
qual ity pul se-shape nmade possi bl e by the surroundi ng ground pogo pins 94 5
around each signal path. The signals are then routed al ong the probe card
134, and translated along fine electrical probes (not shown) that engage

t he sem conductor wafer (not shown), and the particular DUT 16 of

i nterest. endi ng on .t he t of, test. e oyed, .the.signals.my be
wiitten to EBEgiepmite. Sl bt e iion BeRoni e reib A UEHTA CRPREdd back
for cobpadiasembipaekpest ddvalpseBPUTI@si¢éd0os shald bt addérstobliehatrthe péeként
appreciate.the benef | and vant ages f r esent

hoent Pokfag el B sP R b A AR RTBIS DU B fifing filiaTy Bl R

i nvent tamts. ninghasrsama cegaod, RYUTs having nelatieely highi pin cavity (greatef thanaixtpecause of

t he: di i :%Bﬁﬁ | Q&ﬁgﬁh 29t si gna
in?%rfgﬁgEng&g$ﬁte I vgﬁpggg%ﬁéggﬁgﬁgggver ?ﬁ§?§§§§§g§%£§§gﬁﬁﬁgpﬁy
increa@@%dyhe “nean-tinme-between 15 failures"” (MIBF) for the tester,

cor respondi RghiioRRN, aitheidH e tparalileleh aSYeRt 8f theGRSdett invERiGFEASBRA, however,

a di screpant. channel or sign pat need repai| or replace t. In
this r@ﬁ%%‘?d, withgtesach a?mgﬂﬁstpr‘vfé?ﬁ-gﬁgld%m?ws gbe mvertahis @nﬁg%rhiei des a
qui ck dlsotepeRigedtleny deajeadirahipyidial byos hredlentnd nteifgied|thioagha, reduci ng

t ti reguired.. in iseolatikn i-al__prohl Ev rg inportantly,

D oY (OB e PRS0 S0 Rt ST SR Pt RRY o v o
~~r epl ackawsdling eppamatshisised biragdhutoadenewrstsitheche use obia haadlarersa probenbl y 70, or
-.)even a pogo pin assenbly I 10 with mninmal effort and stand down tine.

This dramatically mnimzes the "nean-tinme-for-repair (MIFR) paraneter for

the tester which also substantially contributes to overall |ower

sem conductor production costs. 25 Mreover, the signal interface of the

present invention provides a way of carrying out fairly |arge-scale

parall el testing on conventionally sized wafers or | oadboards w thout

sacrificing signal integrity through the probe ring. This is acconplished

t hrough the inplenentation of the unique pogo pin assenbly that provides

i npedance conpensation for any transm ssion |line degradations. 30 Wile

t he invention has been particularly shown and described with reference to
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the preferred enbodi nents thereof, it wll be understood by thos? skpgtgﬁn3
.in the an that various changes in formand detail nmay be nade there

wi t hout departing fromthe spirit and scope of the invention. 10 WO

. 01/01247 2 3 DEC 2033 PCT/US00/ 17792 For exanple, while the nodul ar
description set forth herein indical2s a dedi cated board assenbly and pogo
modul e per cdplAiipgst ed, it shoul d be, understood that the present invention
may al so be utilized to test nultiple copies of DUTs having rel atively
small pin counts. In that sane regard, DUTs having relatively high pin

counts (gr gat er o ARk 1obiBl(10PRF RS FIRFlIOXIIUT (16)Beubal thast ed by

conbi ni ng re an one sixty-four channe board. Additionally, although
the paral | phiding appeaatus (140), saidpeste dnudes ¢ sysiero ponfepdlendah fordeiligiinhed wit h

reference primarily to wafer:-I|evel probe testin i i I

appl i cabl eSysm st %g"ﬁ'g%ﬂ'é eHm ei‘??grlomgﬁﬁsﬁlgélyi%% rg{ﬂog%lg%ltcg%?d;&ﬁ%ﬁldqegr , and

i nt erfaceds%ﬂagm%egﬂ;&g eadhnandighalsTer applhiediion tesaidphusdlity of DTt | y,

for purposéS of the invention, the term handling apparatus is used broadly

to denot e edmicenductos tastse chataddenizgdder or a prober. 11 23 El 12 CLAIMS: 1. A
sem conduct or tester,. f { ' ME 8l o9 Bnatigcured to a
FaF e Gso) Bl R Ay B S8

handl i ng appara ter inc ‘a systemcontroller (12) for
i ni tiati ng(709yshésaidesstesis gaailal toaaid langling apperetus drstwesnssisihasilng 20)

responsive to said systemjiest . signal.s for .generatin . ern signals
f or Ioappl i cAPRABHUL @dsg&/}ch%F{?Ffﬁ‘P‘P?Wg?m ,erglgisﬂﬁ sk @tc??\%g% glr%hésést er ’
characteri zed bysu&taﬁgm?%um%é&%g«wmnaaﬁwga phslitgef axibigogenplgir al i ty

.. of direct signal pat 70),. en said tester is coupled to said handling
appar at us, chéties(é4), said davitiesdlispeged imprRpreedppad qaNua QUEEW2RIB S oni cs

o obo 11 ng- (60) * PUFAH ofrPATE RSk BEROLRYE B o S Pk i £
sai d cavit h&gedisRantids nshdirpnegrdianaotinahand distabads, sgid prokiow! exthd

including a pogo module (80) for nesting in one of said plurality of axially opening

cavities and said distal end including at least one connector (81-89) for engaging said

pin electronics assembly, said pogo module formed with an array of closely spaced

throughbores (90), each of said throughbores configured to receive a pogo pin assembly
(110).

2. A semiconductor tester (10) according to claim 1 wherein said probe ring (60) is
formed of a casting and includes a radially projecting peripheral flange (62), said probe

ring further including a centraily formed and open-ended slot (68) for receiving a pivot

arm.
3. A semiconductor tester (10) according to claim 1 wherein:
said pogo module (80) comprises an aluminum housing.
4. A semiconductor tester (10) according to claim 1, wherein:
said pogo module (80) includes a retractable spring-loaded pogo pin protector
(96).

5. A semiconductor tester (10) according to claim 1 wherein:



a plurality of nodul ar harness assenblies (70), each of said pl ugaj ID%}@@
.modul ar harness assenblies including respective proximl and distal Q3
said proximal end including a pogo nodule (80) for nesting in one of said

_plurality of axially opening caviti®s and said distal end including at

| east one connector (81-89) for engaging said pin electronics assenbly,

sai d pogo nodul 0 i o6l 0 Wie S 00 @ftluded s eatghbor es ( 90),
each of said th%g%g%ﬂ%@%ﬁ%@%ﬂfﬂ%??%ﬁlr eceive a g@go pin assenbly (110).
2. A sem conddieswsintreitfer (10) according to claim 1l wherein said probe ring
(60) is formed of a casting and includes a radially projecting peripheral
flange (62), said probe ring further including a centrally fornmed and
open- ended g1 ot A &&)icdrucio ERieY (1Y accobdiN@to ohaifEwhewit saidypogb et er (10)
according to claim1l wherein: said pogo nodule (80) conprises an alum num
housi ng A seseinbiindde} wcludest er (10) according to claim 1, wherein: said

pogo nodul e (80) .ing¢lud tr i i ector C
2003 A seni cond%189%’?1&1t°€§feehr%”{“%€)°%g{€€gér’§f'§tg‘r {129)C+1{aa‘| Eml éﬂﬁ 18 e?)e’?’hi:a _Sg{eglzc 2003
13 each of tgajishtiakaf atistal end, andeaill aentéraondesorgsejesthig axdally fom said Histiks a
cable -bundle strain reljef 6. A sem conductor tester (10) according to
clai m 1 wheré defipgadistabbl  assenbly (110) includes: a coaxial cable
having a center a‘iﬁ?@' Pﬁmﬁ())(ﬂ;ée’&)in ela,gc;-g;a%@d alisl rédd@nshipseisdidshstalltip viaa
termnating at a“dfstal end, and said center conductor projecting axially
from sai d gbgd miceptasle (Hi8% andf i ning a distal tip; a pogo pin (130) fixed in
cl ose-spaced axial_rel ati I i i j j s tacle
_')(118); and an i%é%%#@gé%tg engs)aé{c’lgoeﬁe%e teﬂézﬁi@d(uﬁég)qo\éégggﬁtgg&?%ﬁ%%ﬁﬁgabl e
and pogo pin.



