WD 2004/ 003581 PCT/ US2003/ 020332 A SYSTEM FOR BURN-I N TESTI NG OF ELECTRONI C
DEVI CES BACKGROUND OF THE INVENTION [|). Field of the Invention [0001] This
invention relates generally to a systemfor bumin testing of electronic
devices. 2). Discussion of Related Art [0002] When fabrication of

el ectroni ¢ devices, such as conputer processors and nenories, has been
conpl e electronlc devices are subjected 4 nd electrica
tests hﬁggr g% o identify and elimnate defectlvengggyggﬁgbefore shi prment
to custoners. The term"bumin” relates to operation of an integrated
circuit at a predetermned tenperature or tenperature profile, typically
an elevated tenperature in an oven. Certain operating electrical bias

| evel s and/ASYSTEMEFGR BURNINBES HYG OF FRAECIRONICIEVICESevi ces whil e they
are at the elevated tenperature. The use of the elevated tenperature

accel erates stress to which the devices are subjected during burn-in, so

t hat mEAGRGROUNB OIFCHHE INVENTHOMN| d ot herwi se fail shortly after being placed
in Seréifigﬁ%éq(%Néﬂg’bun}ln and are elimnated before shipping. [0003]

The el are usually located within bumin sockets that are
nmount eqodon] aTHisinvéntionnehtes gawialy toatsystenTfoebiyun tesiinp obgletreibst rat e i s then
insertg into an oven, and edge fingers on the burn-in board substrate are
i nsert &8 ?ﬁto an edge flnger socket in a rear of the oven. A driver board
assenbly is |located externally of the oven, and is connected to the edge

finger230&¥et on ggfeegkgrough board. Signal currents are provided from
the dri t hrough the feedthrough board, the edge finger
socket [@002} M@hércfabiichtion of Bledioai devian,duthve cmd;gmri)iongmrsamio the electronic
devices in.t t he bu in_boar t Power current is
al so pWﬂ%ﬂBﬁe@PBﬁ%CPW@EE% ﬁ]ecn eé’l’ CerALTIEe E‘Fﬁ%@g e socket and the
edge f icRgeES tekts irf drder & igetifyoand eluuﬁeate d&f&tw d}.@@ds] be’ﬁneshnmginitpude of the povver
t hat can be ded thrqu I.ly relatively smal
IR e s Y6 SR H g e AR s

t ypi cal’FyP ai'n devices, for
exanpl @rcdétaﬂimﬂﬁmppfamsmmraummﬁlaqmiaaﬁy poskerted temperaturs imavi ng | ar ger
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devices while they are at the elevated temperature. The use of the elevated temperature
accelerates stress to which the devices are subjected during burn-in, so that marginal
devices that would otherwise fail shortly after being placed in service fail during burn-in,
and are eliminated before shipping.

[0003] The electronic devices are usually located within burn-in sockets that are
mounted to a2 bum-in board substrate. The burn-in board substrate is then inserted into
an oven, and edge fingers on the burn-in board substrate are inserted into an edge finger
socket in a rear of the oven. A driver board assembly is located externally of the oven,
and is connected to the edge finger socket on a feedthrough board. Signal currents are
provided from the driver board assembly through the feedthrough board, the edge finger
socket on the feedthrough board, and the edge fingers to the electronic devices in the
sockets on the burn-in board substrate. Power current is also provided from the driver
board assembly through the socket and the edge fingers to the electronic devices.

{0004] The magnitude of the power that can be provided through edge fingers is
generally relatively small, typically on the order of 3 to 5 A per finger. Certain devices,
for example, computer processors, now require power currents having larger magnitudes

than what can practically be achieved through edge finger connectors. In many cases, it
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1 WD 20041003581 PCT/ US2003/ 020332 nay al so be required to nonitor power
current that is provided to each individual device. Existing systens,
however, are not adapted for providing individual power current to

i ndi vi dual devices, and therefore also do not |end thenselves to nonitoring
of power currents that are provided individually to each el ectronic device

per fi . 51 Anot her di sadvant age of using I r connectors is
t hat tﬁ’g@%gg‘h%ggl y be located on an edge of a Sll,,l S r(g{sfgi,?ﬂ%nd t herefore

provide a limted amount of real estate for adding additional signal,
power, ground, and other |ines. BRI EF SUMVARY OF THE | NVENTI ON [ 0006]
Ceneral ly speaking, a systemis provided which allows for burn-in testing
of el eaiyibe redeivideemonitoe p@ian cyprenethat daprovidet] td sclpindividd@ddevigedi vi dual |y to

each one.of the | ectronic, devigces. The sys ' udes vari ous
connect %@ggﬁﬁpég?wgﬁﬂaﬁ?ﬁ%&””%ﬁﬁ??ﬁﬂ@%%ﬁ%ﬁ@ﬁghg%agwkgﬁﬁ?or power currents
havi ng ihdvideal aRaes, andihsefos dye dp natlénd debmsdvestdrmordlodng ofpover devi ces. [ 00071
According to one as t of the inyvention,.a burn-in board assenbly is

provi dqugrentsﬁl?gt W“ﬁ%ﬁb@é‘?‘ﬂla 12§ Ie&“ﬁoé%c dgvigs lré{ ?rﬁgeﬁ'oar d substrate, a

pl ur al i foyospf Abstheridiad@stkgios usiny edgdfingatonnectorstiohitdheywivsdntydiee, each to
receive a respective e|lectronic device., The. hurn- i oard assenbly al so
has a pPeiediopayedse Oéﬂt’ﬁtﬁtewa#&wg‘?"@wgwd%%mﬁe ta&ogntc?ﬁw@ ﬁgta umin board
subst r afeaddina adiiitnErsighalDsoaiet] ghugh atd dtientiest or has a surface for rel easably
mating wth a respective surface of a respective signal contact. Each

signal connector is capable of carrying maxi numdirect current having a

first negersuSMARDIOFEHE BIVENEIMONT at i ngs are used throughout this
description, although it should be understood that the connectors that are

so characterized herein may carry direct current or alternating current.)
The  bugmden G@ﬁﬂy@@eﬁﬂﬁ%}bﬁy@nﬁi@pﬂ&ﬂeﬁwﬁéhﬁll@ﬁb foy bah-ibwsting b boar d si gnal
si gna

Connect HeENGHS g oL RETeg - PO JuT gLy S BEAT B boar d as:

4 oard assenbly

al S0 hagecBord ayvdkd. tThe steRiBoiiitlidesatoys Quiictos,aables irdrthes ecur ed to t he

For T el SBURTIgnSIE A B PYFS OB L B PR I WO T ER Bt v power
cont acthe dietebnip@Weks.connect or i s capable of carrying nmaxi mumdirect current
having [%007] According to one aspect of the invention, a burn-in board assembly is provided.
The burn-in board assembly has a burn-in board substrate, a plurality of bumn-in sockets
on the burn-in board substrate, each to receive a respective electronic device. The burn-
in board assembly also has a plurality of burn-in board signal connectors on the burn-in
board substrate. Each burn-in board signal connector has a surface for releasably mating
with a respective surface of a respective signal contact. Each signal connector is capable
of carrying maximum direct current having a first magnitude. (Direct-current ratings are
used throughout this description, although it should be understood that the connectors
that are so characterized herein may carry direct current or alternating current.) The
burn-in board assembly also has a plurality of burn-in board signal conductors. Each
signal conductor connects the burn-in board signal connectors to signal contacts on the
devices. The burn-in board assembly also has a plurality of burn-in board power
connectors secured to the burn-in board substrate. Each burn-in board power connector
has a surface for releasably mating with a respective surface of a respective power

contact. Each power connector is capable of carrying maximum direct current having a

second magnitude which is larger than the first magnitude. The burn-in board assembly
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second magni tude which is larger than the first magnitude. The burn-in
board assenbly 2 WD 2004/ 003581 PCT/ US20031020332 al so has a plurality of
burn-in board power conductors. Each burn-in board power conduct or
connects each bumin board power connector individually to a respective
bumin board power contact on a respective one of the devices. [0008] The
second i may be at least 7 A The second I may be at | east
1.5 ti r}g@g{%{@g%?rst magni tude. The second nagni tﬁgﬁﬁ’%g{;}d gnat | east 4 A
nore than the first magnitude. [0009] The burn-in board power conductors
are preferably capable of carrying maximumdirect current of a magnitude
which is larger than the first magnitude. 100101 Bumin board power

conduct aisoshapa pimelitsof bunerboed powtr comlugorss Each buf-in beardpatic n - boar d power
connect ors | ndi vi Ly 1 L LOf L ;.. MOre preferably,

t he bucr?}n?ur?l‘ 8%@%5:%%%4\;161%6%@3%%% %?%E%r%%\%gé@fivééﬂ %é%g% %%8 t he burn-in board
power lnmnindosrd pewdr natitact ahurtespgctive orgt of thealstices0 of t he devi ces. [0011] The

bumin d.signal. ¢ Cc e i J connectors nay
be di ff@ﬁ@it Tﬁ@%&@%’?@%ﬁ%@%%@g&fﬁg gﬁ?%@dln{%! nga%gl?glegﬁgﬁ%aﬁ connectors nay,
for exlampl.ftimbahefisendghinger The s¥tved sugfitadeanyyfbeaticsst bamarethiypar d power

connect or for exanple, be cyndrical, preferably circular cylindrical,
such astg?/\ﬂrgﬁa{%gﬂgu%ﬁ'umi n power connector is a respective pin. [00121 The

bum i n joo®] d Th¢ ignain boatd pewedr oosluctod atelpeefdtablycapabldrdsadyiggower connectors
maybe in two distinct groups..The bumin b y may, for exanple,
i ncl udemﬁ“m'ﬂﬁﬂ’ﬁcﬁlcuﬁrsrgro a’ﬁ’@&%t?dec‘@ﬂﬁlé%@ £ %?ngtgigr\?mﬂﬁ%ﬁﬁdg' burn-in board power
connect [0010§ e Buineflbdaed poiweecdnducrors preferably donpennerledst foelof thabdntdhe bum i n board
power connector bl ock. bei secur tQ.the.bumd n boar bstrate

i ndepertPAH POV SRTEHYS H@M“%“%&? ﬁsgg‘ﬁﬁgf“egﬁ"d"ﬁﬁ@c"{’ o §&mlh?|¥é§%umi n board
assenbl pardiiaboat ewer beridudlers sonbent at-léast l0@fithel botaugbdastposar d, with the bumin
board power, conpector bejn ecured. to the bumin board daughter card, and
t he burﬁ"f“r‘?"tﬁf?é?da“‘%‘&@b‘ﬁtagﬁasg5‘?%&%%‘1%??8655ecur ed to the substrate independent
f rom t hjeo11puThe tunbindoatd Siggd ednnedornadttir tmrn-iRdoard peveer ofnnbdia@s bum i n boar d
o OOk RSB o O, A8 Bum okl A5 S0RRLEANf G T O One anot her

example, be edge fingers. The surface of each burn-in board power connector may, for

example, be cyndrical, preferably circular cylindrical, such as when the burn-in power
connector is a respective pin.

[0012] The burm-in board signal connectors and the burn-in board power connectors
may be in two distinct groups. The burn-in board assembly may, for example, include a
burn-in board power connector block with the bumn-in board power connector secured to
the burn-in board power block, and the burm-in board power connector block being
secured to the burn-in board substrate independent from the burn-in board signal
connectors. The burn-in board assembly may also include a burn-in board daughter card,
with the burn-in board power connector being secured to the burn-in board daughter card,
and the burn-in board daughter card being secured to the substrate independent from the
bumn-in board signal connectors. Portions of the burn-in board power conductors may
form traces, the traces spreading from one another from the burn-in board power
connectors to locations where the burn-in board power conductors leave the bum-in
board daughter card. The traces may spread by at least 25%.

[0013] Preferably, movement of the burn-in board substrate in an insertion direction

causes engagement of the burn-in board signal connectors with the signal contacts and
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connectors to | ocations where the burn-in board power conductors |eave the
bumin board daughter card. The traces nay spread by at |east 25% [00131
Preferably, novenment of the bumin board substrate in an insertion
direction causes engagenent of the bumin board signal connectors with the
signal contacts and 3 WD 2004/ 003581 PCTI US2003/ 020332 engagenent of the
bumin_ho wer connectors with the power co &‘F{E uch a case, the
bum i n“ﬁjo%§4g)0%gmr connectors may be pins, and t 3"#?’?@33 oard si gnal
connectors may be edge fingers. [00141 Pref erably, the signal contacts are
at the sanme |ocations on at |least two of the devices, and the power
contacts are at the sane | ocations on the two devices. [0015] According to
anot herenmpmmt ofthe bumeini bagrd pewersonngetprs Mith the ppweicantasdss dhBhai s provi ded,

havi ng gif tfhgﬁlﬁ'mnﬁo\éﬂ wgco@%@tgﬁcfﬁag’ﬁépmﬁaﬁmﬂéﬁﬂin)foogffds%l‘m" n board si gnal
edge fi nger connectors and a plufalfty of bumin board power conductors
may be cowmeutomsadnaybe edge bugers n board substrate, wherein each burn-in board
power c I |l indrical contact
surfacg&ijlql/‘| h%fera%@!;thgmgr}é lM&){g"&'é|glr%éit ar c?f% I'n oagf)%%qésttwﬁggﬁi enbodi nent, the
bur n- i rdehoarauhdﬂmmwer@andnmwsthmye loeatipns s, thGAWOéﬁ‘myél ment is also

conte d,wher.ei.n ) re holes that mate
W th "B*)(ﬂgf é&‘tordér&t m%e?rk.lh%regs %%Fm‘??%ggp? ﬁﬁﬁ(lﬁ I sadvan tq]gg’el@t hat the pins
cannot poevided)aviag dlﬁ"ekena:typempmctas Mpbualithefpumrie bpasdsignebiedstr t he bum i n
boar d bstr at gqinvention, a
bur n- i ATEESPTH °far|‘€a Fas ggfr]é)“?d &%?%IRB‘?‘EC\%%%C&% ggu%{n}rénd}t gStl ng driver
assenb Ib)am-lndabandi ebsteategiwherein e bemsimbaard Imelt apnéictor hasefeylindritaler si gnal
connectors _ se [ r Lifgi cs, a plurality
of  dr Y%ty %%Sﬁqgé{;c%}%ngétgﬁ?feggﬁ% ‘%ggratcgﬁtéﬁr atgi and a power
suppl y.In Exeecdmbddiimessy the lmnymaboaud@nwmmucthasnaabsmm afreenfhodimentigasabl y mati ng
with a ect tor is also
capabi A5 FoRaM T et s GO hra s bty RPRREL O %, B 50
Each drpinsghut snmhm enﬂmdmemtlms thhasa@almﬂem&:@e pios cmtéamalntayiwu ng with a
respect ve t I connector is also capable of
carryi r%s rra‘?(’ erlr]ﬁlﬁe]y r@g{edgtﬁ{r&gu‘g l%go\?lfdnsggéaﬁggecond magni tude which is |arger
t han t H@o16) rAtcordmmmtoﬂxdeaspéﬁhdtb@mnh@uppm-m testing driver esseinttly t he dri ver

power 9 ﬂ'g\%ge P%Re burn-in testing driver assembly includes a driver substrate, a plurality of

]

driver signal connectors secured to the driver substrate, signal electronics, a plurality of
driver power connectors secured to the driver substrate, and a power supply. Each driver
signal connector has a surface for releasably mating with a respective signal contact.
Each driver signal connector is also capable of carrying a maximum direct current having
a first magnitude. Each driver power connector has a surface for releasably mating with
a respective power contact. Each driver power connector is also capable of carrying
maximum direct current having a second magnitude which is larger than the first
magnitude. The power supply is connected to the driver power connectors.

[0017] The second magnitude may, for example, be at least 7 A. The second
magnitude may, for example, be at least 1.5 times the first magnitude. The second
magnitude may, for example, be at least 4 A more than the first magnitude.

[0018] The driver signal connectors and the driver power connectors may be different
types of connectors. The driver signal connectors may, for example, be within an edge
finger connector block. The surface of each driver power connector may, for example, be

substantially circular, such as in the case where each driver power connector is a
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[ 00171 The second magni tude may, for exanple, be at least 7 A The second
magni tude may, for exanple, be at least 1.5 tinmes the first nagnitude. The
second nmagnitude may, for exanple, be at least 4 A nore than the first
magni t ude. [00181 The driver signal connectors and the driver power
connectors maybe different types of connectors. The driver signal
connecgﬂ{ od¥en1 for exanple, be wthin an edge ltdﬁ%g(foslgﬁ%gector bl ock. The
sur f ac& GPMEREH ari ver power connector may, for exanple, be substantially
circular, such as in the case where each driver power connector is a 4 WO
20041003581 PCT/ US2003/ 020332 respective pin. [0019] The driver signal
connectors and the driver power connectors may be in two distinct groups.
The bunespectivesni ng driver may, for exanple, further include a driver power
connect |l ock, . W ' l.Aowsecured to the
driver !wﬂgﬁe ecdgﬁﬁdé}é?%%aﬁlf%%k?ﬁ;ﬂﬁgﬁﬁgo r?é\}gg&%gs\?ne%gonnect or bl ock being
secur edlistinct plvepsd The/am-indestisg dristeemay; degranthdas furtherdpaludee ddverver si gnal

connectors. The i Dot | ' BYbeine' further include a
driver Pg‘ge{,g?ﬂngggﬁ% w‘%{‘hhtﬁﬁ{lé%a%}e%%ﬁe&mer ef:ngr?%qen(‘:e? or E%l?vr?é secured to the
dri ver ppeweoniectartdocksand theldevat powacomecterblisk &eids feeiradtodieaiiverd t o t he dri ver
substrat.e independent fromthe ' ' ( . 0201 Preferably,
rovereatte ERET i BTl Spl oflecht bk RGR Y e el
engage fatekamyle, firthedndlude n dsivey pawerboard,enithdhedrivet foweh@nrcignbdingont act s and
engagenent .of he driver po nnect | .contacts. [0021]
The buﬁﬁ“ﬁd?oetgf ﬁ?}vﬁr AR d:’)raan;gﬁﬁeuérﬁ}%ﬁr ?’%ﬁeﬁtg:q%&ggg&gs%{}ﬁ? %ﬁﬁéﬂvg driver current
det ect giitstrate thdependznt fut theldriviec sgnabaomhectbes. ect or nmay be in comunication with
a res j V. ne. of the driver power . con S.. 1 Q. t current
separ alt?(gq(i@/f tﬁ?@ﬁ@ﬁ’ r@‘?’(%'emgfr:\%e gl?veF ?lu\ggtr e vé#11 &%%%rd'%%ﬁﬂgég%r s. The out put
devi ce efigayeriimt dfhecatvivensipnd abinectonsinith thetsippaldpntactrand emgagamentidt ect ors to
provid n_out put of the.resp i rrents through the respective driver
power ?&%ﬁ'&&?{}gg{” (V) tﬁ\ ¢ ;%g%#nc\é&?%ga further aspect of the invention, a
bum i n [#e2s} i Tig biliniiv exstirgsisiecrintay furiher ipelodei agrhotalithefidrimer caralt | ver substrate, a
plurality of driver signal. connectors, .si . e nics, a plurality of
driver dB%‘?R%'F “gicf’ﬂﬁgtg't‘todts oo ga%‘o%gerg sUp ]?eyl,g C%Hp d"rag%’rﬂ%‘{%f driver

respective one of the driver power connectors to detect current separately through each

one of the driver power connectors. The output device may be in communication with
the driver current detectors to provide an output of the respective currents through the
respective driver power connectors.

[0022] According to a further aspect of the invention, a burn-in testing driver assembly
is provided, having a driver substrate, a plurality of driver signal connectors, signal
electronics, a plurality of driver power connectors, a power supply, a plurality of driver
current detectors, and an output device. The driver signal connectors are secured to the
driver substrate. Each driver signal connector has a surface for releasably mating with a
respective signal contact, The signal electronics is connected to the driver signal
comnectors. The driver power connectors are secured to the driver substrate. Each driver
power connector has a surface for releasably mating with a respective power contact.
The power supply is connected to the driver power connectors. Each detector is in
communication with a respective one of the driver power connectors to detect current
separately through each one of the driver power connectors. The output device is in
communication with the driver current detectors to provide an output of the respective

current through the respective driver connectors. The output device may, for example, be
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current detectors, and an output device. The driver signal connectors are
secured to the driver substrate. Each driver signal connector has a
surface for releasably mating with a respective signal contact. The signal
el ectronics is connected to the driver signal connectors. The driver power
connectors are secured to the driver substrate. Each driver power
connec surface for releasably mating w tive power
cont acw’f‘ﬁ‘@”%%%her supply is connected to the drllgé\;tgfsﬂggl\;\ﬂg%ﬁconnectors. Each
detector is in comunication with a respective one of the driver power
connectors to detect current separately through each one of the driver
power connectors. The output device is in comunication with the driver
cur r enta riiefoeditrolla taoprpyides aleutm indigatngtof the maprdtudesop e raspestivecur r ent  t hr ough
the respective driver connectors. The output device nmay, for exanple, be 5
VO 2005@68’@%‘81“%‘;{1552003/ 020332 a microcontrol l er that provides an out put
i ndi cat[pe] ofrefehublynpuget tundeatprayided hethe pevre supplydo 2 plurakiwefthet 0 a conput er .
[0023] Preferabl ower current ' ] pply to a
plural i c’cFPw?rW8XﬂeﬁtBTS&Sesﬁlutpd§%?qgggéﬁ'gg‘% %?eg bpémﬁgﬁgtﬂ&%ﬁﬁv\#ﬁ:ﬁ? a current
det ect quteltyr @c&iigpredettirnival maximune nbrefeciblycmivor cuprm ded deast 1p0€det er i ned
maxi mu referably, power curregt to t river power
connect "Frspoé”ﬁh“to}g‘b% 18 ﬁbgbéeéwn‘c u?‘?’eé'ﬁ’tlr?e&r'{a]ly%ﬁ% SE‘%@?Q%B)\(/\%H@?ES hutting down
t he povwivn Beppwsr.sufpRt. EF DESCRI PTI ON OF THE DRAW NGS 100241 The invention is
further described by way of exanple with reference to the acconpanying
drawi ngs, wherein: 100251 Figure | is a side viewillustrating a system
accor digIEF DESORPTION OFaRIE BRAWINGS i nvention, that is used for bumin
testing of electronic devices; [0026] Figure 2 is perspective view
illustrating a portion of a bumin board assenbly formng part of the
syst em[042dP2The iitveitioras Burtha desctibd by wam ofkixemplE With stfarenicé toghe ur t her conponent s
of the burn-in bpard ssenbly; [00281 Figure 4 is a top plan view
i |1 ust REETTRg" AL WFBUYs on two of the electronic devices;

[0025] Figure 1 is a side view illustrating a system, according to an embodiment of the

invention, that is used for burn-in testing of electronic devices;

[0026] Figure 2 is perspective view illustrating a portion of a bum-in board assembly
forming part of the system;

[0027] Figure 3 is a top plan view illustrating further components of the burn-in board
assembly;

[0028] Figure 4 is a top plan view illustrating contact layouts on two of the electronic
devices;

[0029] Figure 5 is a top plan view illustrating a portion of the burn-in board assembly,
and further illustrating a feedthrough assembly and a portion of a burn-in testing driver
board assembly forming part of the system;

[0030] Figure 6 is a side view of the components or portions of components illustrated
in Figure 5; and

[0031] Figure 7 is a top plan view illustrating further components of the driver board

assembly.



[0029] Figure 5is atop plan viewillustrating a portion of the burn-in
board assenbly, and further illustrating a feedthrough assenbly and a
portion of a bumin testing driver board assenbly form ng part of the
system 10030] Figure 6 is a side view of the conponents or portions of

components illustrated in Figure 5; and [00311 Figure 7 is a top pI an view
illustrating further conponents of the driver .

2004/ ob&@i“%ﬁ'ﬁ#‘; US2003/ 020332 DETAI LED DESCRI PTI %ﬁgb&@%@‘@?wmﬂ ON Syst em
Overview [0032] Figure | of the acconpanying drawings illustrates a system

10 that is used for burn-in testing of electronic devices, according to an
enbodi nent of the invention. The system 10 includes a housing 12, a

pl ur al iDETAJLEID DERE IMbard assenblies 14, a plurality of

f eedt hrough assenblies 16, a plurality of burn-in board assenblies 18, a
heater 20, and a conputer system 22. [0033] The housing 12 has an outer
wal | 28ysteonOvermieer wal | s 26 and 28, and a door 30. An oven area 32 is

defi ne he i nn ortion of the
out er \(121[13?1 gfzfg&lrﬁ?ﬁl}' A a?@ %@L‘E‘"gésgﬂel?s:nﬁ@%ig%ﬁﬁﬁ Pth Q%eﬁg&l nner walls 26
and 28 bamdn &smtgh)éelemmnhnanceafacdok@giumamhﬁimenﬂaf theAn\etntllQﬂerT heabi net 36 is

def d f th t |
24 o Sepuld fudabotiime TES G SRR A St °2 )T " 0034] Ench

bumin 1b0@1dala§sﬁﬁaktyougﬂadaasblms t & 8 plcalityved blporin boardpssemiliesBst rate 38 and a
pl urali ﬁ¥ % grn in socgeetczz 40 nounted to the burn-in board substrate 38.
Each b|5' 19740: 400 8 RUPPUIH ST “4habl e of receiving a respective el ectronic
devi ce [6038] pmepmﬁ@sg nfhaimrdniengalilﬂ t\mﬁdﬂemlwatlseﬁtaimhg@» tairba doord. r oni ¢ devi ce.

R e
I es pectouéewilERd tAhwallighitiBads dbfidGl jointlybyt theimadr waﬂe@&mﬁ Pdewh cabl es 48 nount ed
e e o S B PRREE 2 BRI s S0 o o2

wall 28 and another portion of the outer wall 24 on a side of the wall cavity 34 opposing

the oven area 32.

[0034] Each burn-in board assembly 18 has a respective burn-in board substrate 38 and

a plurality of bum-in sockets 40 mounted to the bumn-in board substrate 38. Each burn-in

socket 40 is capable of receiving a respective electronic device for purposes of buming in

and/or testing the electronic device. Each burn-in board assembly 18 also has a

respective electronic interface 42 on a left side thereof.

[0035] Each feedthrough assembly 16 has a respective feedthrough board 46, additional

feedthrough cables 48 mounted to the feedthrough board 46, and opposing electronic

interfaces 50 and 52. The feedthrough assemblies 16 are located within the wall cavity

34 and form a bridge between the oven area 32 and the driver cabinet 36. The electronic

interfaces 50 are positioned on the right of the feedthrough assembly 16 in the oven area

32, and the electronic interfaces 52 are positioned on the left in the driver cabinet 36.

[0036] Each bum-in testing driver board assembly 14 has a respective driver board

substrate 56 and electronics (not shown) mounted directly and indirectly to the driver

board substrate 56. The electronics include signal, power, and ground electronics that

can be used to test the electronic devices held by the burn-in sockets 40, Each driver

board assembly 14 also has a respective electronic interface 58 on a right side thereof.

[0037] When assembling the system 10, each driver board assembly 14 is moved in an
7



34 and forma bridge between the oven area 32 and the driver cabinet 36.
The electronic interfaces 50 are positioned on the right of the

f eedt hrough assenbly 16 in the oven area 32, and the electronic interfaces
52 are positioned on the left in the driver cabinet 36. 10036] Each bumin
testing driver board assenbly 14 has a respective driver board substrate

56 and &%g&%@g&'&cs (not shown) nmounted directly ﬂé"ﬂuézﬂtﬂjoﬁoﬁﬁ“y to the

driver ard substrate 56. The el ectronics include signa power, and
ground el ectronics that can be used to test the electronic devices held by
the bumin sockets 40. Each driver board assenbly 14 al so has a respective
electronic interface 58 on a right side thereof. [0037] When assenbling

t he sysinertioh@jrection b0 igitoi theedriviarabivet 36 sEhetsleptranic intsrippgvddf dagh an 7 WO

2004/ 003581 PCT/ j y i I into the driver

cabi net%ggr.]boi%ssgﬁégg g@%légéﬁ?deér?%gé%é @%dg#e Sgg%g&grg%er board assenbly 14
mat es Witdthraugh etserobly 6 Theifeedtrobglcessdblief 1 6atogeatiep with thedrivardeatd hr ough assenbl y
16. The feedthro | d r ] i boar d

assenbl ?S%egl% tid é&ﬁ%@%@gﬁ’&ﬁ%&%a&%ﬁq’gg@' Frl\éqr?gnta%k%r g{g%@%er manent driver
subsy st aanis dstrbfor iesting smitipfecets biaddciromjc davices thataresutssquehtlyobesived oni ¢ devi ces

t hat aret%(tjjbseglt e:ri]rhlayse&lﬁceié{ed by the burn-in board assenblies 18. [0038]

The doo? RS en open'ee?j and any of the burn-in board assenblies 18 in

the 0ovijesBspr The &dr 30 ie ther opwethnt mgmftheduovie homd ssenBilties R indepect i ve
electronic deyjce is then . insert in h, ane. of th min sockets 40.
Thes bur PR 4 b uaorad JRTAbEE. { fepeiE Meiticloubd € wit!

are 't n an insertion
di r ect i ingerte&Pinioreh¢h dnl of the/laumn-arseckeB 0. Therbmapia bbard asseraiiliect&aai ¢ i nterface 42

of each, burn-in board. assenbly. 1 t.es with c nic interface 50 of
a respe%ﬂ@@”@%ﬁﬂ%ﬁ@%@@g%ﬁ?§2%E).tﬁe[‘bvﬁgﬁr]ea%éfﬁgéﬁée@ 20 is then operated
S0 t hateldcheniomerfaarde af 8izh eadmebobd assemblyyi & matesiwith anr deptibwied f or burning in
and/ or testi he el ectroni c.devi The heater 20 is shown as being

wi thin ’{“ﬁéa%g@ﬂfaaff?ﬁc“ifz'}‘?%?’°}5%‘raﬁsg's“§§%8f simplicity, but inreality is

| ocat ed[0#39] aThslepiar 2 ie thehechetstdd dl thatr thawvieh area BX5heats tcotemperateat i on wit h t he
oven area.3

o SR OR a1 e
oven areimg3dthinAhcavapiited?2 foymimesas d2siinplidiysntotraditytinloedstinene of the driver
boar d a5 elPhdiSied doa s f SRHbSaiSH FHPHL Sniafta Y5 Chhe'RoPBAL © Lhe

of the driver board assemblies 14 are insulated, and so are protected, by the wall cavity

34 from heat in the oven area 32. A computer system 22 is connected to each one of the

driver board assemblies 14. The computer system 22 is used to operate the electronics of

the driver board assemblies 14 so that the electronics of each driver board assembly 14

provides signal, current, and ground through a respective feedthrough assembly 16 and a

respective burn-in board assembly 18 to the electronic devices held by the sockets 40 of

the respective burn-in board assembly 18. The electronic devices are tested while

simultaneously being stressed with heat from the heater 20 and while the performance of

each electronic device is monitored by the computer system 22. Monitoring and pass/fail

detection is done by circuitry on the driver board assembly 14, and these results are

reported back to the computer system 22.

[0040] The burn-in board assemblies 18 are disengaged from the feedthrough

assemblies 16 after burn-in testing is completed, and the electronic devices are replaced

with a subsequent set of devices that have to be tested. '

[0041] As will now be further described, the system 10 includes components that allow

8



the driver board assenblies 14 so that the electronics of each driver board
assenbly 14 provides signal, current, and ground through a respective

f eedt hrough assenbly 16 and a respective burn-in board assenbly 18 to the
el ectroni c devices held by the sockets 40 of the respective burn-in board
assenbly 18. The electronic devices are tested while sinultaneously being

stress i at fromthe heater 20 and whil e nce of each
o ol boBRRAS

el ectro e is nonitored by the conmputer system nitoring and
pass/fail detection is done by circuitry on the driver board assenbly 14,
and these results are reported back to the conputer system 22. [0040] The
bumin board assenblies 18 are di sengaged fromthe feedthrough assenblies
16 af t efior jaer durettasbd pigyided irglongialist te dachanelofitheeelestrende deyisbsc devi ces are

repl aced i a_subs : i tested. [0041
As Iowi |1 mﬂ’&%%d E)Ogth? it %jﬁgse@q)z gge %?ﬁ%ﬁ‘%é’ falfnt'lﬂ gé{dgg%?eerﬁrﬁﬁ%& :1?% Fotﬂﬁ d glsl&gso nponent s [ t hat !
al | ow 8hi@iROMApGESESENRCH: SHd@IrdIEdadP tofeash qlestrenic deyice Buthert 0 be provi ded

i ndi viduyal lLy to. each.one 3 t i i . d to the sockets
20 0t EiPR A GRERE AR Smsh b Rl GG SR ERR mdWRHALED 10 e D Pe N o
power CIhek@ntfontras A 4lice ordedenisidvivg ldgad hagnitwicetadh pelided todhei ¢ devi ce furt her

allow for nonitori of . power ..cur. i to each el ectronic device
i ndi vi O%QF‘WC. ée“f??etg%o%&dﬁoéeﬁf) %Ibgﬁ“él{gg%%eg{/%%gﬁggur rents having | arger
magni tudes to be provided to the electronic devices than would be possible

Wi t hout_th 0 nents. Bum I n Board Assenbly [0042] Figure 2 illustrates a
portioﬁﬂ€¥ﬁg%@£@§§¥%é¥burn-in board assenblies 18. The bumin board
assenbl[go42B, Figire aditlistritera pogioh bonb ufithe burh-drebrcdrdsastembliaat!® B® further incl udes
a burn-in board daughter r.d 6 24 conducti v 0 70P, conductive
gr ound 'buﬁ’élgggargﬁéfm%ﬁf'hﬁg“gg?t& ﬁbélﬁnéﬁ'l%gﬁg%u f t|mneg§e%;r‘ ﬁ\%geﬁﬁrgg{dgsr s 72, and a
bum i n dmarid bofrdeishter s, Biaonductepowdr pobtd D0F3 fonkuaties grewnds of t he

OO NSt Bk Bl oMl LS PO S subsirate 3
conductgower/dgieuse corpesdry4/0P, so that the bumin board daughter card 68 is
spaced [I)Mgfn L(Evt']c? er?d‘:.l rgﬂhg 0(91 ggﬁg’e gol{w'%%gs%%P §r% 'secured to the bum-in board

substrate 38. The burn-in board daughter card 68 is secured to upper ends of the

conductive power posts 70P, so that the burn-in board daughter card 68 is spaced from

the burn-in board substrate 38.

[0044] The burn-in board power/ground cormector 74 includes a burn-in board

power/ground connector block 76 and 46 bumn-in board conductor pins 78 secured to the

burn-in board power/ground connector block 76. (There is, in fact, a 47™ pin, but it can

be ignored for purposes of further discussion.) The 46 burn-in board conductor pins 78

include 24 burn-in board power conductor pins 78P and 22 burn-in board ground

conductor pins 78G. The burn-in board conductor pins 78P and 78G all have circular

cylindrical outer surfaces. The burn-in board power/ground connector block 76 is

secured to an upper surface of the burn-in board daughter card 68. A spacing between a

first and a last of the conductive power posts 70P is approximately twice a spacing

between a first and a last of the burn-in board power conductor pins 78P.

{0045] The bum-in board signal edge finger connectors 72 are all located on upper and

lower surfaces at an edge of the burn-in board substrate 38. The burn-in board signal

edge finger connectors 72 can each carry a maximum direct current of either 3 A or 5 A.

The burn-in board conductor pins 78P and 78G can carry maximum direct current of

9



[ 0044] The bumin board power/ground connector 74 includes a bumin board
power/ ground connector block 76 and 46 burn-in board conductor pins 78
secured to the bumin board power/ground connector block 76. (There is, in
fact, a 47a' pin, but it can be ignored for purposes of further

di scussion.) The 46 burn-in board conductor pins 78 include 24 burn-in
board power conductor pins 78P and 22 bumin bo conduct or pins
78G.  THE HHPP! board conduct or pi ns 78P and 78?%([%5@%%3% rcul ar
cylindrical outer surfaces. The bumin board power/ground connector bl ock
76 is secured to an upper surface of the bumin board daughter card 68. A
spaci ng between a first and a | ast of the conductive power posts 70P is
appr oxi dpplogimytelV0Geeagh.spaci ng  between a first and a | ast of the bumin

board p nduct or . pi.ns, 78P. 10045] The i i-gnal edge finger
connectlﬁa‘\“gi 7gggﬁgﬁgﬁls?°kgt5’2°ﬁl“e@lo%#bﬁﬁjﬁ%llrtedaor]fc? pg#gg\%é@e%grﬁ{eg@égat an edge of

t he burgohrd slteedtel Higkage fmer sddket bldekes hutopethen with theddgsifggarl  edge fi nger
connectors 72

an each carry .a.nmaxi.mumdire either 3 Aor 5 A
The burﬁ"P‘?‘?"tB’ﬁé'?’cfa‘& %‘Hﬁq:tto%?m‘é %@gﬁyéﬂ%&mﬁ%ﬁ%ﬁ&{%%?}?% tlgrPfafxglxi mum di r ect
cur r entdeakin@ V0.2 084t BR3G&D,5PET/ US2003/ 020332 approxi mately 10 A each.
[ 0046] Edge finger_socket bl ocks 80 nounted on o sing sides to the
bumin w?ﬁ%hr@ggﬁﬁélf‘}s'é‘lt@tﬁ@m@’@%@g S% P@%‘?ﬁ&%ﬁrg%%sexﬁg&’t oget her with
t he eddm elebth@as devic@ s eschiod teréch. Thasledd@niadedces 82, finthepmsehi gh- density
i nterconnect schenme sych as that escribed in U S . Patent No. 5,429, 510.
[ 0047] qxﬁfalz}?:éfeéoqa{gﬁa’ssﬂ’f %?ELE@S?HB”%%}‘E?S??“B%%”H’ ‘ges%%b;?afﬂs with, in the
Pr esentd. gt Bhr@68, with fgdr 8Lthé €levonicl davicees iB2achoclamed t hereon. The el ectronic
devices 82, in the present exaﬁ e,. gre Idoggtt edd'é% ?c?l col utms at
i ncr ead®0#8li Beven traces $4 Brforned wihe u-Board IR RIS EAPEES, with four of
the el eRtcb@iRitea HEHEHRDuMIn bor@FRSRr @AlueR pin YD dilrefpestive t races 84 are formed

84.connects a respective

on the bumin board d ter card 68.. Each trac
bum i n WBEREEeRENEPoEd ﬁﬁ‘gﬂl"ﬁ?"ﬁﬁ i%‘?‘n 51’7%"3 fipp ‘g‘e?eecgﬁ ptgre the g‘gﬂ'ﬂfﬁct i ve power post
70P.  ThRadafd r & 630t B Buh i BoanyRIver cobdicepbin€TiPas vhérbeurdsam i n boar d
Cur T nties i g peaB e BBLA A BAEOMESF EAFaPEY B0 ¢ he. conduct i ve pover
posts 74B#A9] Respective power traces 86 are formed in the bum-in board substrate 38. Each

one of the traces 86 connects a respective one of the conductive power posts 70P toa.

respective power contact of a respective one of the electronic devices 82. Because power

current is provided independently to each one of the electronic devices 82, there is a total

of 24 of the traces 86, each trace 86 connecting a respective post 70 to a respective

electronic device 82. The spreading of the current as facilitated by the traces 84 reduces

the requirement for many power planes to accommodate the relatively large number of

traces 86.

[0050] What should be noted is that each one of the burn-in board power conductor

pins 78P provides independent power individually to a respective one of the electronic

devices 82 through a respective burn-in board power conductor formed by a respective

one of the traces 84, a respective one of the conductive power posts 70P, and a respective

one of the traces 86. There is a one-to-one relationship between the number of bum-in

board power conductor pins 78P and the number of electronic devices 82. Each

respective burn-in board power conductor can carry a maximum direct current of 10 A to

a respective one of the electronic devices 82.

[0051] It can thus be seen that the burn-in board power conductor pins 78P allow for
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[ 0049] Respective power traces 86 are fornmed in the bumin board substrate
38. Each one of the traces 86 connects a respective one of the conductive
power posts 70P to a respective power contact of a respective one of the
el ectroni c devices 82. Because power current is provided independently to
each one of the electronic devices 82, there is a total of 24 of the

traces 86 ch trace 86 connecting a respectiv [?'%QS a respective
el ect r SYT 40 4&93 te 82. The spreadi ng of the currgln tzooglgzg%?i tated by the

traces 84 reduces the requirenent for nmany power planes to accomobdate the
relatively | arge nunber of traces 86. [00501 What should be noted is that
each one of the bumin board power conductor pins 78P provides independent
power iHSfﬁHsMﬁ@hfﬂielliymted)cmehB&ap@ing tapabilitive ofthe bumeindloawdtsignaliedge devi ces 82
througtkln ect e bumin board power conductor fornmed by a respective
one of 1R¥E ? ‘"é‘ér§ 4, a respective one of the conductive power posts 70P,
and a r{ﬁlSDPCThrU@romﬂehmfbakm dre e a%aceﬁ’lwat@ni sog thiyweidthwf one rel ati onshi p

bet ween the n r m ard i P and t he nunber
of el eé]PertE‘H}'Bgﬂaé@fi%‘&éterﬁrddéagﬁ&o%gfp g%lgg%g%dgéro g&ﬂg’ger conductor can
carry EpuﬁHSG iﬂbmmibté@tbtoneuﬂ‘thegburﬁfshuhﬂba@s &80 anh grmmpelnmthaesa)me of the

el ectronic VI ces .8 0051 5%& hg%%gumi n board
pover CEHKE %Ppﬁ’ﬂ#&"fégdé{?‘l%Wf% Pyt %4@0@ it 003/ 020332
bypaSSif&ﬁae@fnthélﬁm{-inmoireduhswté m;mmmwomgcwmmam donficte gofunthe bum i n board
signal edge fin ctors 7 005 e un unt bars 88 are

f or med PAHS 45h 08 P‘i‘f&g‘f §°%ﬂ"5‘?‘?5gf%%‘ © {52 ghatetP% ur%ﬂ’%"?rﬁ board daught er
card 68groubd@6Edad@ie pidk 78Glﬁmilacbmmnn iefimibadaTitk tgpraWadreandostasd pins 78G is
connected to one of tt]m?g ?‘H‘&%ﬁ‘%‘iﬁum bar 88. Each ground shunt bar 88 is

connecti@grong egnipgts gu.gpg Véceﬁ und posts 70G (Figure 2). G ound
traces [§i33pr Signal @40 ih thetbiM-ib bisard subdaerdd cennbsttaraspetidBoneafid are al |

connected to the, con ti.ve round ost .Th ces 90 are al so
onnectﬂe*‘df’“t"l‘)“‘%PFEd?11 FP%FF‘“%“'B ?ﬁorf %}??W%ﬂ%réﬁfﬁon{a rs(%zr’l]g conduct or pi ns
78G fOrmeaecﬁmcéﬂznsaﬁkaxe&heoﬂthieamean%ardm@aaé@efingmnect ed to ground
contacts on each one of, the e ectrgnl c devi.ce heLleQ %}c Sl gnal traces 92

i n t he SBYIFIPH /HHE FAPRELUP FRARIe S8R Snor‘}é’é?sl’gmrmeosnﬁé)c% rve one

devices 82. Some signal traces (not shown) are also connected individually to 1nd1v1dua1
output pins, typically one or two pins, of the electronic devices 82 to give a pass/fail
result for each device individually. <

{0054] Figure 4 illustrates the contact layout on two of the electronic devices 82. It can
be seen that the contact layouts are identical. Both electronic devices 82 have power
contacts at the same locations, and individual power current is provided to each
electronic device 82. Both electronic devices 82 have ground contacts at the same
locations, and a common ground is provided to both electronic devices 82. Both
electronic devices 82 also have signal contacts at the same locations. A first signal
(Signal 1) is provided to the same locations on the electronic devices 82. Similarly, a
second signal (Signal 2) is provided to the same locations on both electronic devices 82,

and a third signal (Signal 3) is provided to the same locations on both ¢lectronic devices

82.

Feedthrough Assembly
[0055] Referring now to Figures S and 6, each feedthrough assembly 16, in addition to

its feedthrough board 46 and feedthrough cables 48, further includes a feedthrough edge
11



the bumin board signal edge finger connectors 72 in parallel with signal
contacts on all the electronic devices 82. Separate ones of the bumin
board signal edge finger connectors 72 are connected to separate contacts
on a respective one of the electronic devices 82. Sone signal traces (not
shown) are al so connected individually to individual output pins,

typi Ca%%@%ﬁgﬁﬁf two pins, of the electronic dev{,w@%@&gi ve a pass/fail

resul t devi ce individually. [0054] Figur rates the
contact |layout on two of the electronic devices 82. It can be seen that
the contact |ayouts are identical. Both electronic devices 82 have power
contacts at the sanme | ocations, and individual power current is provided to
each etmgetconrttor ekiod dedithrough tdye dhgrt Yomidoighiend bfifee@ihrdeglve gr ound cont acts

at the Sg‘g&@%@%ﬁ%ﬁ@@{@s@%&&%cOmmn ground is provided to both electronic

devi ces™® evices 82 al so have signal contacts at the
same | qoegss| oMke feddtHrduph bdgeifpa connéGordivak 94js mosntpd Larghthandedghe sane

| ocatio n.the el ectronic.devices.8 Si gl si gnal (Signal
2y s RO ete o Dot PRt B L BRI cos 52, and a
tlhi rfl sshggbaédneéﬁlsmadsggwtll:uh &ecmri]mug'hchﬁafdmﬁx Tﬁtffeesl%mgglé ertggﬁ?ms_ on bot ht .
el ectroni c devi : r , e rring now to Figures
5 and @P”@&@hbl‘?%ggll’?ﬁ%ﬁ&g@% rel%eﬁo%%' ) igoclralm'fmgs 1%fl < 19 eedt hroughg
V0 20047 S03B T BT P 008 020532 {1 naer  cornect or bl pek. o4, feedthrough
( . i nger cannect o C ee rou
edge fi }es°§§a§,ymﬁﬁﬁmﬂ “e‘éfﬁﬂnﬁné{’?{v’lééé’w&gﬁﬁéelé%rg’cig%rtl% ‘%‘I Bcks 98 andgloo,
reSpecgi'ldtﬁltyefs{gﬁﬂ&ﬁaes'fﬁ&isffm&tWtﬁu@bﬂﬂ&d@bbérdgmﬁacbnmdﬂﬁjr bl ock 94 is
nmounted to a ri ht-handf dge of thelf%&%ﬁs%gﬁ@h bea dt 46. The feedt hrough
edge f iSATRSFIE 2 BEPeGYE onf P11, eh el ¢ fPECEEN8&r a 1eft edge of
the feeetpbuiosigl obma fddtiughldige firgenOhr Sungiofddginilicngerts 0éarect or bl ock 94
has a z&otm%%é fé)ﬂmad Ihg.rﬁl n. Feedt hrough signal contacts 104 are forned
© gD

on i nnés°s Gt EHE £Y¥8%  Each one of the feedthrough edge fingers
96 i s [oesPpbiIe ripht edthryighGookerbiotk 08 Rinfoantkd througleat infeanediagg a nagni t ude of

e bl b e B bl B Sonld A5 B2 1070 on e
feedthrough edge finger connector block 94. The left feedthrough socket block 100 is
mounted through an intermediate component 110 to the feedthrough board 46, and is
located above some of the feedthrough edge fingers 96. Each socket block 98 and 100
has a plurality of circular cylindrical openings 112 formed therein. Each circular
eylindrical opening 112 is defined by a circular cylindrical conductive contact 114
(Figure 5) within the respective socket block 98 or 100.

[0058] Each one of the cables 48 has one end attached to the right feedthrough socket
block 98 and an opposing end attached to the left feedthrough socket block 100. Each
respective cable 48 also cormects a respective one of the conductive contacts 114 in the
right feedthrough socket block 98 with a respective conductive contact 114 in the left
feedthrough socket block 100.

[0059] As previously mentioned with reference to Figure 1, the bum-in board assembly
18 is moved in an insertion direction 62. Movement of the burn-in board assembly 18 in
the insertion direction 62 moves each one of the burn-in board conductor pins 78P and
78G into a respective one of the circular cylindrical openings 112 in the right feedthrough
socket block 98. The edge of the burn-in board substrate 38 carrying the bumn-in board
signal edge finger connectors 72 enters the slot 102 shortly before the burn-in board
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connects a respective one of the feedthrough signal contacts 104

i ndependently to a respective one of the feedthrough edge fingers 96. Sone
of the signal contacts 104 are also shorted together, to give higher
current. [00571 The right feedthrough socket block 98 is nounted through an
internedi ate conponent 108 to the feedthrough board 46, and is positioned
slight he feedthrough edge finger conngghn gk 94. The left
feedth%ouzgj%%\s‘%g et block 100 is nounted through an ?Or?%}bez(ranedi at e conponent
110 to the feedthrough board 46, and is |ocated above sone of the

f eedt hrough edge fingers 96. Each socket block 98 and 100 has a plurality
of circular cylindrical openings 112 forned therein. Each circular

cy! i ndrdonductonpieaiiShggin tpentes thy eir¢utne eylindrical aperingsl 1a2 fas pupesgy 9fcal conducti ve
cont act (-l o f We bile Btk RE SIEEBR EShdry Se BRI oM OCK 98 or 100.

[ 00581 ﬁiﬁlm@&:@%@?ﬁﬁ)ﬁ%%%%@g%& E%g one end gttacﬁeo to the right

f eedt hratigglenspukld 6 thabéngege f@8. Brechdditionspaligaineny pivp are aeelanipdanlyo the | eft

feedt hro QQIQ Fagiint JrESREGL sabla 1Ak igls0 connects a
respectaflgg@%oﬁlg&g’%}q(ﬁlg%g%ﬁ ucﬂmve cgtnt ac{%s fkﬁgairn tie y(i gHjté f eedt hr ough
socket itdesiok digBtion 2rvasses faghe otoveneentafitibibum-indoud mndudtorpid 78 n t he | ef t

f eedt hr.ough socket. bl.o 0 ] VeqiEpkoned wi th reference
to Fi gu“r’tg e "?laéc ]ﬁlﬁ}n?ag%%%?%“gggg%f; @'ﬁn%&&d%%%@eeg I n%%r(_rz i nsertion

di r ect icome6ars 73/broeniptottheodlot 1B Aorespeitive sofacelofsdemplofthdBuri-in  t he i nsertion

di rection,62 es. each on - | qﬁge C pins 78P and
78G i ntbSMgS%agg&éggi P eerg%nrﬁ%t%f?{‘f}'}ée‘pcgfl@%% rgr&g@'l%i n rclgga &0&6}8%{ ngs 112 in the
ri ght frsecfkdinegh kigna omkeets 104. ok kond@:tivatisuletigdindicak duter bufege-dfn board substrate

38 carryi.ng.t bur n-in I f : ors 72 enters the
ol ot 10 pt e P o SRR e iee Bl B B AR RER

PCT/ US28084r@A633& copduahtive amtapis b4 i Srehighfi fredthoough sasketbloek 88.rAul ar cyl i ndri cal
openings. 112 far . .pu 0 (] i: i of the edge into
the. o1 gt SFar e FaRBR Ry g fREA SRl AASHAIEIL Lt digh ) | 1° hgage
first. rdshetioche bl thebhrn-dl bagriwignal eggerfmgencenneetotsddi cal only, and do not carry
any cur . Furt her . y 18 in the

i nsert i[@ﬁa i’r\éeé fi'cg‘ﬁe %lﬁnggtggglg&slh?{ﬁ'{’%g?ﬂﬁﬁo@gﬁ%ﬁ? &gl{rgltlﬁ?tg‘g}r%h-i n board

conduc tfeadthpiugissociet block W0tihalsoondivdiatly canpéctaddo a teapteciosoné ofdke 112 whil e the

bur n-1 ri')urtn)lgg 'i)cgarcF c':o%ﬁ'&luvce}g% SE’iaH(gﬁrG. The circular cylindrical conductive contacts
114 in both feedthrongh socket blocks 98 and 100 can be divided into two groups. The

first group consists of the conductive contacts 114P that are connected to the burn-in
board power conductor pins 78P. Each one of the conductive contacts 114P in the left
feedthrough socket block 100 can be used to provide power current individually to each
respective one of the electronic devices. The second group consists of the conductive
contacts 114G that are connected to the burn-in board ground conductive pins 78G, to
provide ground to the electronic devices.

[0061] The conductive contacts 114P and 114G can all carry maximum direct current
having a magnitude of 10 A. An advantage of connecting the conductive contacts 114P
and 114G with the cables 48 as opposed to, for example, traces, is that cables create less
noise due to passive parameters associated with them. The cables 48 minimize voltage
drop, since cables have lower resistance than traces on a circuit board. This is
increasingly important as the absolute value of the nominal voltage decreases, especially

below 1 V.
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connectors 72 nove into the slot 102. A respective surface of each one of
the burn-in board signal edge finger connectors 72 then contacts a
respective surface of each one of the feedthrough signal contacts 104. A
conductive circular cylindrical outer surface of each one of the bumin
board conductor pins 78 al so contacts a respective one of the «circular

cylindrical conductive contacts 114 in the right,fee h socket bl ock
98. A W%@P)“é’ﬁ%splve one of the feedthrough edge foPr gergotog%g#g t hen

i ndividually connected to a respective one of the bumin board signal edge
finger connectors 72. [0060] A respective one of the circular cylindrical
conductive contacts 114 in the left feedthrough socket block 100 is al so

i ndi vi dubdet Bosehtwssatiled t o a respective one of the bumin board conductive

pins 7 E d..78G J% i Eeul gxéi G2 PAWCEs YSerfifRi At s 114 in both
f eedt hﬁ ?f'gﬂ BgERi I%(f%%lﬁ’é%aq%%p ioggﬁélgr? hgcdg_l Vided Thto two groups. The
first Omeommaass tie doifertboad esemhiy t4 the apohevacingludeladfiverhat are connected to
t he bum E&fr . power oq? tor. pi 1%? P % g conductive
cont actsgbsgritﬁ : ﬁg'?‘%ép‘f“éq E oar iej%tﬂ nrvglijégage % kS £ B@E&llg i a%‘an be used to
pr ovi delriperpotwerrsundednnécnadil®é.dual [y to each respective one of the
el ectropi ¢ devices. . The second gro onsi st f th ctive contacts 1
14G t hg{fd@r e%d‘ﬁ‘ﬁgc?fl%c ey cf’ﬂgc%%ﬂr?c#ﬁz@g aFd 68 ?(’o%'lnaé‘geccgrtll1 3@? #Ve pins 78G to
provi deulgtests Mzh. tThe Hiver alge dihged conpectte blocle 124 HadDEAt] 13T e sglenduct i ve cont act s
114P and 114G.can all carr Lmum direct, current ving a magni tude of
10 A Abreok Iiyengena T°“E‘i9f?ﬁ%‘c3??ﬁ5'“ ¥ ﬁemeclg?'?geﬁlé‘fll%Wetﬁ%%%ttlg@t s 114P and 114G
wi t h t heoeapbTiesirid& poserppnmd eshnédtor 12Oincledea aptieer powagemnd i s t hat cabl es
create | ess .noi due to .passive paraneters.associated wth them The
cabl es aerlp 19?}‘354 Qf@latpgﬁ?elpty ‘b‘sﬂﬁlﬁ‘?r cgrfnﬁ ] pé’ﬁl}?%gecﬁg‘\?/{é’%l’eo“%é’?r resi stance than
traces paferréiing Gatinéctd?OREK 1347 IThs dber pawer/grasndighnecionfacktldhis as t he absol ute
val ue of %Qe omi. nal vo%%%ggaq%ﬁre es, es eci?%%¥sape% wp V- 13 WO
2004/ 00%HEE ¢ DRRYST - 1l RS SV R o PREL L4 1P SOOfTS ﬁ‘\%{] igures 5 and 6
al so i |zhiadrmadifte onponhdnt 1338 to thedrieer efbstrducl20r i ver board assenblies 14. The
conponents of the driver, bqgar ssen@l 14 t.hat. are sha i ncl ude a driver
subst r 49465k 208 pr&“ﬂis{ymn%a@' rltﬂ Begeé?"(fle ure, refd\lljé?r b8%’f§ & \Arlf%r% er connect or
bl ock 134s m@adindn insertion direction 60. The driver connector pins 136 move into the

circular cylindrical openings 112 in the left feedthrough socket block 100. The slot 130

begins to move over an edge of the feedthrough board 46 carrying the feedthrough edge

fingers 96 after tips of the connector pins 136 are inserted into the circular cylindrical

openings 112 in the left feedthrough socket block 100. Subsequent movement of the

driver board assembly 14 in the insertion direction 60 moves the connector pins 136

further into the openings 112, and the slot 130 all the way over the feedthrough edge

fingers 96. Each one of the driver signal connectors 132 has a respective surface making

contact with a respective surface of a respective one of the feedthrough edge fingers 96.

Each one of the connector pins 136 has a conductive circular cylindrical outer surface

making contact with a respective one of the circular cylindrical conductive contacts 114

in the left feedthrough socket block 100.

[0066) The driver connector pins 136 can be divided into two groups. The first group

consists of driver power conmector pins 136P that engage with the conductive power

contacts 114P of the left feedthrough socket block 100. The second group consists of

driver ground contact pins 136G that engage with the conductive ground contacts 114G

of the left feedthrough socket block 100. There can be a one-to-one relationship between
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driver power/ground connector 126. [0063] The driver edge finger connector
bl ock 124 is secured to an edge of the driver substrate 120. The driver
edge finger connector block 124 has a slot 130 in a side thereof. Driver
signal connectors 132 (Figure 5) are located within the slot 130. [0064]
The driver power/ground connector 126 includes a driver power/ground
connector block 134 and a plurality of driver c hﬁ&mﬁ&ﬂs 136 secured to
the dr %A¥W58kr / gr ound connector bl ock 134. The 'driver power/ground
connector block 134 is secured to the driver power board 122, and the
driver power board 122 is secured through an internedi ate conponent 138 to
the driver substrate 120, [0065] As previously nentioned with reference to
Fi gur e tile nuiddder o i ve poviad Sdrlects pEDIGP and the nsmbrpvfdeckmniadeviceser t i on di rection

60. The driver conpector pins 136 nove. jgto tnh ' ar cylindrical
openi ng§carseEaghpng H’gtﬁ? Ve lﬁ’&’é’d‘foﬂ?eéi[?@ﬂm%E"JgEB{"V@F%%%“%%%%Lrhe sl ot 130 begins
to ”DVQnQM&Ially"lféa&éz::tieéoﬁeheﬂméeledioh‘fcmlug'ée&board 46 carrying the feedthrough

edge fingers, 96 ter tips of the connecto i n are inserted into the
ci rcul 400 !/IFWP?@ tra‘%ﬁ@ﬁ?hﬁ?piﬁtsioﬂtﬁ?ﬁrévefé‘faquS%eéncl? ﬁ]r‘lbugh socket bl ock

100. Sy {Phal FRVIEIHRE 1 440h pdvneg supgllyi 146 1an bleetridgrassiddBlagd 4t in the insertion
direction 60 npves the, connector, eﬁ'nﬂii 4[3@% furtetl'uetrro i, Nfe9;cL he openings 112,
and t hepRaraies 158 fr gopitqring curEept Riovided indiviquallyfocpd FeRirame deVios hgars 96, Each
one of [bdh%{ difeRversdupill 4600 evRas e tifoukB A rdapiice redis@a62 towe surface maki ng
contact w

h a’respective surface of r ective t he feedthrough
edge fiI‘PFgeq%e%PfthEQEYFrB?YéerB?mWFEPE’Bﬁfﬂ?c&B reb"lar{gta]l‘gggﬂg ®a conductive
Ci 1 cul glidort | 90re GotleadhléleBiontdietidE; EThe @Y B@umDMhEEtor ping 1866 arespect i ve one of
the circular cylindrical conductive cont ac:ﬂs 1 Ab Ln %lpe | eft feedthrough
BY 3b1%s 93

socket afcomnrctadio thefetroie prowmbl 4y PR WA SR “P8be di vided into
tWo gr QUi 146RR1Ifiddaly thﬂih%&ii)re_sﬁé@cﬂ@bﬁé & tipfresibtory B2 tp eeagective@nesect or pi ns 136P
t hat egage w th the con uctlgleﬁ[glo r c?nt%c.ts 11%4!2 Oftivt he | eft
f eedt hrodthgidrivs prwt commeRier P 30Pr AR subseqisAl g B e PE ™St driver ground
cont act B J¥he LREBntd alicN 8@ chirédd cdnTRowed Nol i doiae gectromid cont acts 114G of
the left feedthrough socket bl ock 100. There can be a one-to-one

rel at i olegpgsphronghhisstectia spndH84/ 003581 PCT/ US2003/ 020332 the nunber of
driver [BROBT iRl BRGioRics Ridnge cbaiedihd divertvaidaignaicotherct r oni ¢ devi ces,

connectors 132, Individual signals can be provided from the signal electronics 144
individually to respective ones of the driver signal connectors 132. In generzl, each
driver signal connector 132 provides signal current in parallel to the same locations on all
the electronic devices (see Figure 4).

[0070] The apparatus 150 includes 24 amplifiers 156, a multiplexer 160, an eight-bit
analog-to-digital converter 162, a register 164, a bus 166, and a micro-controller 168.
[0071} Each amplifier 156 is connected by two detector lines 170 over a respective one
of the resistors 152. A change in current through a respective resistor 152 causes a
change in voltage over the respective resistor 152 according to the equation AV = AlR.
The voltage difference provided through the detector lines 170 to the amplifier 156 thus
provides an indication of the magnitude of the current that flows through the respective
resistor 152 to the respective electronic device to which the respective resistor 152 is
connected.

[0072] The amplifier 156 provides linear amplification of the voltage difference
detected over the detector lines 170, and provides a voltage output to the multiplexer

160. The voltage output provided by the amplifier 156 to the multiplexer 160 has a
15



because each one of the driver power connector pins 136P provi des power
current individually to a respective one of the electronic devices. [0067]
Figure 7 illustrates further conponents of the driver board assenbly 14,

i ncludi ng signal electronics 144, a power supply 146, an electric ground
148, and an apparatus 150 for nonitoring current provided individually to
each el ectronic device. [00681 The power suppl i nected through a
respecPFV@m%@gﬁ%tor 152 to a respective one ofxgﬁég§?ﬁyg§9pomer connect or
pins 136P. There is a total of 24 of the resistors 152, one for each

el ectroni c device. The driver ground connector pins 136G are all connected
to the electric ground 148. Power current can flow at 10 A fromthe power
suppl y nlebhinide diavis chdihtivg of the magiitude of depacent flevioptraugh ihe resistors 152 to

respective ones of_.the drjver wer. co ' , vand subsequently
i ndi vi dERFtye ’FSS‘?relssﬁ'eﬁei ’9‘3*1‘\’1%%]:&5?06?%3 r}ggeoc ?'Sﬁ%agééggﬁgégg Ret urn current
can fl ow wi4)1lBachvbitpeinpirénte the afuttipleker 16@basiacegnitiide thetghintliaaivel ectri c ground
148. [00691 Si.gnal elﬂec.troni cs 144 artrgniggm%ct ed to the driver board signal
cont acto 2 TEspRqHVE PR 19vBe T afEPeRiig drerepg 881 can be provided fromthe

si gnal (g0t T ThEplddd 60ihagkincughuethit js comered pdint dndleg-rdgitabf t he dri ver
signal conhectors 132. In eral, ea dri.ver. sign nnector 132
provi desmerigls? Bug ﬁeéﬁtf’r Ii‘"r‘?ggi}rraéﬂ qo&qec&e%gtt%eem%lﬁ 3 %@at% %gg%g on all the

el ect r QRofgtdRVcR@sr s EET2RilgH the mitiplek 808010 stloe oapefalicatoliaged 50 i ncl udes 24
anplifiers_ 156, a multiplexer 160,.. ei ght - bit. .anal ag-to-digital

conver t&g- Yawhich 15 prgyidgdde ﬁ‘féﬁfloggoﬂ@gaf%%gg%{r{gﬁ'aonﬁ ?:I%(S)?glgnt rol ler 168.
[0071] \Gashs /IRl viigproviGa th tic amiupactizdalkynvene 102stagiven moinadés 170 over a
respective one_  of f&e esisto 152. . A chan in current .through a

r espectin e hukignglsfo %?Eeﬁtghé"&h} arec‘?‘?ﬁ‘i‘fﬁlgﬁ¥ te%gltotr e(55,'&%((1)1 gtFp Ehhe respective

r esi st Qloltdsa 2habis SR REDY theQmilbgtoatigial doavertéM 62 fibR/1 to M3é. vol t age di f f er ence
provi ded through the detector ljnes 170.to.the ampli.fi 156 thus provides
an i ndilB&Hl oﬁhe@PalPﬁ@“ﬁﬁﬁ‘ﬁ?TW Jdéla CPIYETLF Y REC %eétq)ed h {)%\%{/se t hrough t he

r especthy@plexef 034 85ht-bhAigital datdcand popided the/dntzatb detregintr ¢64lcthece to which the
respective, resistor ﬁ%d156 provi des

| i near ‘%ﬁﬁﬁl W@@tbp’éqﬁ’l%%“gtrﬁ@ \%?ﬂ q’etg‘%%gfhfekgl%ﬁlgee&r e"'t%[e{%gltelggvover t he detector
lines 1%Que AdEhIePMOASthe analtpltb-dighal corvpitér 16D t he mul tipl exer 160. The
volt age[O(?‘?%% p"llj"ttle rE*ggrisOt\e/rI lgg 95 cg%ett:tgde thr%gg'l tht]; i)uesrl 6&' E)Qhet rgi(:lt’ogoenrrmllértl Béjl exer 160 has a
Other registers 174 may also be connected through the bus 166 to the microcontroller
168. The microcontroller 168 provides a read command to a select one of the registers
164 or 174 in order to control data that is supplied to the bus 166. When aread
command is provided to the register 164, the digital data stored in the register 164 is
provided through the bus 166 to the microcontroller 168.
[0076] The computer system 22 is connected to the microcontroller 168. The
microcontroller 168 provides the digital data to the computer system 22. The computer
system 22 can be used to monitor and report the digital data and so indirectly monitor the
current that is provided to each one of the electronic devices.
[0077] A user also programs the computer system 22 with a reference high level and a
reference low level for the individual channels. The computer system 22 continually
compares the current and measures each of the driver power connector pins 136P with
the reference value. The computer system 22 takes no action while the power current in
each and every power connector pin 136P is between the reference values. The computer

system 22 initiates action when it is detected that the power current through one of the
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15 WD 20041003581 PCT/ US2003/ 020332 magnitude that is indicative of the
magni tude of the current flowi ng through the respective resistor 152. The
mul ti pl exer 160 receives a total of 24 voltages (VI, V2, V3, ..., V24).
Each voltage input into the nultiplexer 160 has a magnitude that is
indicative of a respective current flowng to a respective el ectronic

devi ce. 0073% The multipl exer 160 has an output 0?§%§anected to the
analogj¥ Hf@fvhl converter 162. Five selector |nes are connected to
the nultiplexer 160. Signals through the selector lines 172 allow the

mul ti pl exer 160 to sel ect one of the voltages (e.g., V3) which is provided
to the anal og-to-digital converter 162. Only one of the voltages VI to V24
s pr Ovlbdi%ﬁlcrh@ectohﬁnﬁmt’ expedéds tiebirgfereimde higb males ¢ros ledsBRanatie refergnogen noment i n

time, but ls to. t S taor J|ines 17 altered to
r epeat e’&?"’?""fé‘?n@‘etc?fepm‘??é‘fs 5‘?@% &endr & cofmy gm %’gﬁ tgﬂogblrllig{)%% t o- di gi t al
convert ggB, til@&lstBQﬁild\ﬂteicgst‘aQWA tﬁﬂﬁid\ﬂzer'ﬁhmlsawél Elgsaouum:hmgsen%tb converter 162

convert t he voIt eived fr e | t to eight-bit

di gi taI FBAvET SUpPly % Q"‘t"ﬂé“%]’i’tnfe‘{‘%I&S“"t rﬁg °é‘§’f§ e{“‘%@‘ The digital data
hel d by, rb\h@edrt@giy%h@éfﬂieﬁiﬁverqmwad:bmttbmﬂnsdﬂﬁm heShumgmmmt‘eha)f t he vol t age
provrded by the I | exer. 160 tao the. anal.o converter 162.

[ 00751 #WEO%&?"&FS@ @‘Gﬁ' AL B dameEs 1% @5%‘“ °81°6‘ﬁ‘§ égﬁ‘?o t he

M Cr 0C Ofxp@heh®lof théBurn-ifYobassemblyS estﬁ:hﬁmdmaiyalawemubmt daettiect ed t hr ough t he

bus 166 to the mcrocontroller .168. r,ocant 168 provides a
read cdﬁﬁﬁﬁ@?&“&%@t@é]ﬁe REET BpPly Héat?%‘ﬁ?%%’r‘%hl&l Eflia% % 8 order to
cont r ol wkkatcam %d?e’ﬂtto baBlics bRtk et atr@rateberotmszsjﬂﬁﬁuhldnhanreaﬂmmad command i s
provided to the re ﬁter H&? the dr alwpdata stored in the register 164
is proVsificantdamagg arfl g Th8 crocontrol ler 168. [00761 The

conput epoRy S 1t i HeSech AANHE b)etimtalloi/hbr Bﬁglﬁpmnatrfeﬂis koetye pioeBled The
m crocontrol l er 168 al data to. the.c glP’ nput er system 22.
t

The conitivigpall Yé%ﬁé?’b‘?ﬂeﬁg%ﬁ Ft°t‘i981°§§vé‘i:?9 % P F%F‘ds%‘ad““&b the digital data

and so éa&ﬂbﬂe%&b&ledﬂaﬂbﬁaﬁceﬁhﬁdlserulwiaﬂnyxhdsmtbreﬂs pr ovi ded to each one of the

el ectroni c _devices. [00771 A user al.so ‘%/rsz%@s e Cor[ﬁtht er system22 with
TR

a ref er @0% Wﬁcqné\}‘éf‘e%ﬁyﬁt“ EReaR AL SRR DS L 40T dual
channel gconlfagyigiiEHhS] it ﬁy@teanmeaom ekl ahbgdlmemrmamerslyt he current and
measures each of the driv powe nectch;_l ph wi.t h
illustrative and not restrictive o the curren mven 10n, and that this mven lon is ibt
restricted to the specific constructions and arrangements shown and described since

modifications may occur to those ordinarily skilled in the art.
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the reference val ue. The conputer system 22 takes no action while the power
current in each and every power connector pin 136P is between the

ref erence values. The conputer system 22 initiates action when it is
detected that the power current through one of the 16 WD 2004/ 003581

PCTI US2003/ 020332 power connector pins 136P exceeds the reference high

val ue i S | than the reference | ow val ue. system 22 t hen
sends 3&%%ﬁwgﬁﬁfthrough the mcrocontroller éiﬂﬁﬁ%ﬁgEMb?GG and the

regi ster 174, to the power supply 146. The connand sent to the power
supply 146 shuts the power supply 146 down. No power current is then
provided to any one of the driver power connector pins 136P. A short on one
of the CleAi®st roni ¢ devices 82 (Figure 3) will not cause damage to the

el ectroni c device or other conponents of the bumin board assenbly 18.

Such an individual over-current detection is very inportant, because the
power suppWhatiisclasimtded at 200 A, which is relatively high when conpared to

earlier sy a rated. around 25 A, which can result in
S|gn|f|1can‘§tb B%P%%ETﬁg'%ﬁﬁg§ﬂ&board in a short condition. [00781 It can

thus be seghuri-htoatilebssagt em al | ows for high power currents to be provided
individually to each one.of the.electro devi.ce ent is provided
| ndi vi dual f Yl SR srasph 1R o T L bR DR GRER oot

TR GRr e e ce es, is individually
noni t orregectivOORdni¥bdvice; certai n exenpl ary enbodlnents have been descri bed

and shown in the .acconpa dr awi ngs nder st ood that such
enbodinent%&E?E. FQP B%ﬁﬂ@f?gFWVeggﬁet IF%ng Pretive of the current

i nvent isﬁﬂikuata,rbdcﬂﬁnﬁi-mﬂ:bur& mgtm/emheccnm hivingragtrface &8 teldashiycndtiog t he specific
const ructi ons andﬂggra??enen
A

shavcvnl1t dd%e %Elaed Si 8@’ nodi fi cations may
occur tBHAEREIYE SPoRRHYE ST SR ST S0 OSSR B0 3581
PCT/ US%@&BfeQZEHﬁ?yﬁg AR dibatcudrat hzivmg ikt mﬁgmtédebur n- | n board assenbly,
conpri si ng; u n. % oar,d. s bst.r u it in sockets on
he bum | w B oLuEbiBar i bt tonfefus e biri o S Wil
connectors to signal contacts on the devices;
a plurality of burn-in board power connectors secured to the burn-in board
substrate, each burn-in board power connector having a surface for releasably mating
with a respective surface of a respective power contact and each power connector being
capable of carrying maximum direct current having a second magnitude which is larger
than the first magnitude; and
a plurality of burn-in board power conductors connecting each bumn-in board power

connector individually to a respective power contact on a respective one of the devices.

2. The burn-in board assembly of claim 1, wherein the second magnitude is at least 7

A,

3. Theburn-in board assembly of claim 1, wherein the second magnitude is at least

1.5 times the first magnitude.

4. The bum-in board assembly of claim 1, wherein the second magnitude is at least 4

A more than the first magnitude.

5.  The burn-in board assembly of claim 1, wherein the second magnitude is at least 7
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respective electronic device; a plurality of bumin board signal connectors
secured to the bumin board substrate, each bumin board signal connector
having a surface for releasably mating w th a respective surface of a
respective signal contact and each signal connector being capable of
carrying maxi mumdirect current having a first magnitude; a plurality of
bumin _board si?nal conductors connecting the b Th%mpgﬁzg S|gna

connect’tf 204434 gnhal contacts on the devices; ura y of bumin board
power connectors secured to the bumin board substrate each bumin board
power connector having a surface for releasably mating wth a respective
surface of a respective power contact and each power connector being

capabl eAgit legst 5 yiinagtherfinei mapnitatiey and tit leasr 4 A mtordhan theyfirst magoitndd nagni t ude whi ch
is larger than the first magnitude; and a plurality of burn-in board power
conductors connecting each bumin board power connector individually to a
respectsg. veTnmmrm(bmﬂassﬁmlmnohlaimSpd[etdin/@clnbwn-bfbomlde)odevi ces. 2. The bumin
board ass im.1l, wherei.n at least 7 A 3.
The bun‘i°P$r‘ng’6éF%Pa‘%}§§ g{S‘f’"“I‘F‘Sd“"% §°§‘§%% ggg”fé&gﬁé"i‘ Fagni tude is at

| east ﬁmﬁhdﬁﬂﬁ&gﬁhﬁaflrst magni tude. 4. The bumin board assenbly of claim
1, wherein the second magnitude is at least 4 A nore than the first

magni tude. 5. The burn-in board assenbly of claim1, wherein the second
magni t uge T&ﬂﬁh1haa&ﬂmﬁaﬂﬂy&mmﬂﬁ®4mﬁﬂﬂﬂﬁabﬁﬁﬂﬂHd&ﬂ@@@ﬁOZOBBZ A at least 1.5

times the first magn t 4 A nore than the first magnitude.
6. The PRGHE "ﬁ""B‘Efﬁftgt fﬁ?@ﬂ%@"g’ g?aﬁﬁ'fliower Oélp%lors ipdi%) ul g‘%altn board power
conductedst five of tkpad¥ices.of carrying ﬁHXIﬁUﬁ]dlreCt current of a magnitude
which is larger than the first magnitude. 7. The bumin board assenbly of
claim1l1, wherein the bumin board power conductors connect at |east five
of t he hunthdbubeiabokrd aseibleafvhn 7 owisrdimite irolirehdasyd powerat | east five of the

devic esconductors connect at least 10 of the bum-in board power connectors individually to at

least 10 of the devices.

9.  The burn-in board assembly of claim 1, wherein the bumn-in board signal

connectors and the burn-in board power connectors are different types of connectors.

10. The burn-in board assembly of claim 9, wherein the burn-in board signal

connectors are edge fingers.

11, The bum-in board assembly of claim 10, wherein the surface of each burn-in board

power connector is cylindrical.

12. The burn-in board assembly of claim 11, wherein the surface of each bumn-in board

power connector is circular cylindrical.

13. The burn-in board assembly of claim 11, wherein each burn-in board power

connector is a respective pin.

14. The bum-in board assembly of claim 1, wherein the burn-in board signal

connectors and the burn-in board power connectors are in two distinct groups.
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8. The bumin board assenbly of claim7, wherein the burn-in board power
conductors connect at |east 10 of the bumin board power connectors
individually to at |east 10 of the devices. 9. The bumin board assenbly
of claim1, wherein the bumin board signal connectors and the bumin
board power connectors are different types of connectors. 10. The bumin
board assenbly of claim9, wherein the bumin b | connectors are
edge fﬁﬁﬁ@%QE%Tl. The burn-in board assenbly ofqﬁﬁgﬁﬁ$g@?kaherein t he
surface of each bumin board power connector is cylindrical. 12. The
bumin board assenbly of claim 11, wherein the surface of each bumin board
power connector is circular cylindrical. 13. The burn-in board assenbly of
claim11l, wherein each bumin board power connector is a respective pin.
14. The bumin board, assenbly of clajm1l1. wherein the bumin board signal
s 1t

connect!dr sThehymriR 20354355 S BRRENEEr s are in two distinct
groups. 19, Me)-2044 §6e&8dnnl&dr LSRR3R B3R hower Thrmedtors beibgy boar d assenbl y
of claim 10, further conprising: bum i oar.d. power connector bl ock, the
burn-iﬁﬂwﬁgﬁﬂmﬁBVk#“@%ﬁH@W?Hpg%Hﬁﬁﬂﬂ%5@@@ﬁ BHH?B&? %mﬁ%rn-in board power
connectgxnekthick bainglsebired fo\dhe burh-ib Gadrdlsubaserindependae Gomrthdbunek bei ng secur ed
to the burn-in board substrate i ndependent fromthe bum in board signal
connectibpagrd signal oppeciBr n- i n board assenmbly of claim 15, further conprising:

a burn-in board daughter card, the bumin board power connector being

secured to_the bumin board, daughter card.and the bumin board daughter
card béﬁngT@é’Hﬂ’rléB°¥Q)asﬁ‘?ﬁ’é’ly‘Efﬁﬂ’W gEQBQFrCFOQ’H’BSé?g’ ate independent fromthe

\%mi n boa{;?ﬁingjagf]b dﬁ%ﬁﬁﬁ&}d}_ﬂﬁbg&h boREpoddBon mctma{iﬁg @asaitb| %/ of cl ai hm 16,
erein portions o e bum.in_boar r _conductors formtraces, e
traces Hgdrenigibaygd fREHPHRE aaf e fpm-ip g‘@ﬁf‘g‘ﬁ@t%ﬁﬁagﬂ“g %8"6{?‘%‘°8}?\Aer connect or s
t 0 | 0Cal R BoatfibQrate 1Rlepidnt o QiR Hilrpia be4rd signdlcshetds. | eave the burn-in
board daughter card,

17. The burn-in board assembly of claim 16, wherein portions of the burn-in board
power conductors form traces, the traces spreading from one another from the bum-in

board power connectors to locations where the burn-in board power conductors leave the

burn-in board daughter card.

18. The burn-in board assembly of claim 17, wherein the traces spread by at least 25%.

19. The burn-in board assembly of claim 1, wherein movement of the burn-in board
substrate in an insertion direction causes engagement of the burn-in board signal
connectors with the signal contacts and engagement of the burn-in board power

connectors with the power contacts.

20. The burn-in board assembly of claim 19, wherein the burn-in board power

connectors are pins and the bum-in board signal connectors are edge fingers,

21. The burn-in board assembly of claim 1, wherein the signal contacts are at the same
locations on at least two of the devices and the power contacts are at the same locations

on the devices.
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18. The bumin board assenbly of claim 17, wherein the traces spread by at
| east 25% 19. The bumin board assenbly of claim1l, wherein novenent of
the bumin board substrate in an insertion direction causes engagenent of
the bumin board signal connectors with the signal contacts and engagenent
of the burn-in board power connectors with the power contacts. 20. The
burn-i 0 senbly of claim 19, wherein the I d power
connec{e’%‘f@"%‘gg@%i ns and the burn-in board si gnal%%@gﬁggé are edge
fingers. 21. The bumin board assenbly of claim1l, wherein the signal
contacts are at the sanme |ocations on at |east two of the devices and the
power contacts are at the sane | ocations on the devices. 20 WD 2004/ 003581
PCT/ US2203 A @238 Boa2Passefubly comprisiagiar d assenbl y, conprising; a bumin board
substrat e; lyrality of bumin sockets on the burn-in board substrate,
each to ret®Wd mﬁf@ég@&tive el ectronic device; a plurality of burn-in
board si gnapluRigef hinlgabcietongkbamsn deedsubgratepeatinte riwiveai n - boar d
substrate, each burn-in board signal edge finger connector having a surface
for roPREBPICaREARF0i th a respective surface of a respective signal
(t:)ont act;b aa%lhﬂdﬁ@bf?th‘n—ﬁﬂ;bo&ﬂ][si_’@ilEdé&d’ﬁgﬁc&ingcn@-l; se@ﬁra@jmahechuml -monnect i ng L he
umin board signal e nger copnectors, to signal. contacts on the
devi ceoard S‘ﬂhsﬁ?t%lle?cé’?“@f‘gg?fﬁcl ‘?‘%‘a{ﬁlﬁ? Enggbwec@{)ﬁ%g%wgacgg%ur ed to the
bulr_n-ijr}_elb‘@f’dljdmatﬁllgbﬁthraaés?ecﬁe@\?ﬁadmmTe@pehﬁﬁ{si@nmmct;copnect or having a
cylindrical contact surface fqor rel easabl. ing with.a respective
sur f ace ofa%l“ﬁa%ﬁgm'!}’émﬁr&\ﬁﬁﬁﬁmﬁﬁ? F°ﬂ§ﬁax%{ﬁgf’w§'r li"laﬁ}flsﬂﬁmlbunﬂri n board
pover CRpsRlEtQmeER MG iial@naas bn thuddvidesy board power connector to power
contacts on the device%i 3. The bumin bgg*@lgsseqpéﬁ of claim 22, wherein
the cyl i nd#Pleghity ehpmyinybogrg ppyercanneciprs sEpieg i G SU I 8YFi cal cont act
sur f ac egbstrdié, eadh A Bodrd pHRRA E6hnadG da¥ihgy/a Glindticaliconta? surfdbeebei N the bumin

board power . connectors ar.e pins. .
preleasably mat&g W(l;lil a respective s%rtgce of a respective power contact; and

a plurality of burn-in board power conductors connecting each burn-in board power

connector to power contacts on the devices.

23. The bum-in board assembly of claim 22, wherein the cylindrical contact surfaces

are circular cylindrical contact surfaces.

24, The burn-in board assembly of claim 22, wherein the burn-in board power

connectors are pins.

25. A driver assembly, comprising:

a driver substrate;

a plurality of driver signal connectors secured to the driver substrate, each driver
signal connector having a surface for releasably mating with a respective signal contact
and each driver signal connector being capable of carrying a maximum direct current
having a first magnitude;

signal electronics connected to the driver signal connectors;

a plurality of driver power connectors secured to the driver substrate, each driver
power connector having a surface for releasably mating with a respective power contact

and being capable of carrying a maximum direct current having a second magnitude
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25. A driver assenbly, conprising: a driver substrate; a plurality of
driver signal connectors secured to the driver substrate, each driver

signal connector having a surface for releasably mating with a respective
signal contact and each driver signal connector being capable of carrying
a maximumdirect current having a first magnitude; signal electronics
connected to the driver signal connectors; a pl | ] river power
connect BT ¥M"%E8t ed to the driver substrate, eacﬁkgwké%?gﬁﬁgmer connect or
having a surface for releasably mating with a respective power contact and
bei ng capabl e of carrying a maxi numdirect current having a second

magni tude 21 Wc) 20041003581 PCT/ US2003/ 020332 which is |arger than the
first neigelis laeger thanttle Arssmapgit@leproder supply connected to the driver power
connectors. .2. The driver assepbl ' wherein the second
nmagni t ude F&" fPTE%%PPWC%ng?ﬁ”g%g¥3$;$%#%gg%é§%|y of claim25, wherein the
second magnitude is at least 1.5 tines the first nmagnitude. 28. The driver

assenbly. of, clai m 25 reifr the. j i t, least 4 A nore
than t h% f &Pesc[“v%ﬁfnpu\é\’lggm%ﬁ ’ “I%éw?i@?géel&ldas%e#%#%e%@%?% m 25, wherein the
second magnitude is at least 7 A, at least 1.5 tinmes the first magnitude,
and at Jea 4. A nore than the first magnitud 30 jver assenbly of
claim 2:137 : aﬁeeqné’?rr?ssteﬂlglyc? ??‘6‘8& s‘lv%ern%'ﬁl {h?: (%er?ﬁnedcrflﬁugddgﬁsc? t {%Jg%ﬁhe%er power

connectt¢ rsahfmihidef er ent types of connectors. 31. The driver assenbly of
claim 30, wherein the driver signal connectors are within an edge finger
connector block. 32. The driver assenbly of claim 31, wherein the surface
of eachpgdr ThaIriveQeEmnblyodcdaecdSowhdran the bsbminhdgaitddy icit teeid drmor83. The dri ver
assenbly o | ai m. wherein each driver power connector is a respective
pi n. 34¥m¥ﬁ5&8??@%$%ﬁssenbly of claim 25, wherein the driver signa
connectors and the

29. The driver assembly of claim 25, wherein the second magnitude is at least 7 A, at
least 1.5 times the first magnitude, and at least 4 A more than the first magnitude.

30. The driver assembly of claim 25, wherein the driver signal connectors and the

driver power connectors are different types of connectors.

31. The driver assembly of claim 30, wherein the driver signal connectors are within an

edge finger connector block.

32. The driver assembly of claim 31, wherein the surface of each driver power

connector is substantially circular.

33. The driver assembly of claim 32, wherein each driver power connector is a

respective pin.

34. The driver assembly of claim 25, wherein the driver signal connectors and the

driver power connectors are in two distinct groups.

35. The driver assembly of claim 34, firther comprising:

a driver power connector block, the driver power connectors being secured to the
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driver power connectors are in two distinct groups. 35. The driver assenbly
of claim34, further conprising: a driver power connector block, the driver
power connectors being secured to the 22 WD 20041003581 PCT/ US2003/ 020332
driver power connector block, and the driver power connector block being
secured to the driver substrate independent fromthe driver signa
connectors. 36. The driver assenbly of claim 35, nprising:. a
driver %ﬁ%ﬁgﬁhrd, the driver power connector Hg#ﬁ%&ggﬁﬂggd to the driver
power board and the driver power board being secured to the driver
substrate independent from the driver signal connectors. 37. The driver
assenbly of claim25, wherein novenent of the driver substrate in an
i nser t i RerdowacbimRetotietk Sid drgisige pewdr cafnettbreblatk ibuing sesurghtaltheconnect ors wi t h
the signal conta tswﬁqqagg®aﬁenenéwgf the driver power connectors with the
&

power £ gelstrate Bgepenqen L ERO T Sl ai m 25, further conprising a
plurality of driver current detectors, each detector being in conmunication
with a_respective one of .t river power connectors to detect current
separ at¥ yT]ferﬂnﬁ‘ﬁ@Ff’e‘@ﬁ'é'ﬁ?dﬂﬁ&%oMeﬁgo *V&r power connectors; and an out put
devi ce in gaiRtEweRdaRINthwidfiver bdveer Coninsusit being seenrtd idateattiverpswero pr ovi de an

out put of the respective cyrrents Ehr qﬁ? th t{Fs{%pti%Eﬁqaiver power
connect¥9pd andfhe diyeppawsehoarihemg seayre &Ootﬁ?) & ‘Wgs‘ A NEPIIEE MM st rate: a

pl ur al ihe/drivkr shnbicBinetb@nal connectors secured to the driver substrate, each
driver signal connector having a surface for releasably mating with a
respective signal contact; signal electronics connected to the driver

si gnal ®oMRGkio& Sisemblp bEElahi 25y winkeithhbvementpo e drico sitsgitonansecur ed to t he

driver substrate, each driver ower connector havi .a surface for
r el eas dPERIOHEFCHY GRRSCHENgAgemEY L B‘F@E"eﬁﬂ B 05%‘?%{}’ {ﬁgs'%;er suppl y
connectcggtadiPantl BifaGiicHOST HRAWREr powaTtomizan:s with tilpowal dottyetof dri ver current

detectors, each detector being in conmunication with a respective one of
the driver power connectors to detect current separately through each

38. The driver assembly of claim 25, further comprising:

a plurality of driver current detectors, each detector being in communication with a
respective one of the driver power connectors to detect current separately through each
one of the driver power connectors; and

an output device in communication with the driver current detectors to provide an

output of the respective currents through the respective driver power connectors.

39. A driver assembly, comprising:

a driver substrate;

a plurality of driver signal connectors secured to the driver substrate, each driver
signal connector having a surface for releasably mating with a respective signal contact;

signal electronics connected to the driver signal connectors;

a plurality of driver power connectors secured to the driver substrate, each driver
power connector having a surface for releasable mating with a respective power contact;

a power supply connected to the driver power connectors;

a plurality of driver current detectors, each detector being in communication with a
respéctive one of the driver power connectors to detect current separately through each
one of the driver power connectors; and

an output device in communication with the driver current detectors to provide an
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one of the driver power connectors; and an output device in conmunication
with the driver current detectors to provide an 23 WD 2004/ 003581
PCT/ US2003/ 020332 out put of the respective currents through the respective
driver power connectors. 40. The driver assenbly of claim 39, wherein power
current provided by the power supply to a plurality of the driver power
connectors is shut down if a current detected bypc S§[i()9’,gg(]%2driver current
det ect SYO HHUEEEs a predet erm ned maxi num 41. The "driver assenbly of claim
40, wherein power current to at |east 10 of the driver power connectors is
shut down. 42. The driver assenbly of claim40, wherein the power supply is
shut down. 24

output of the respective currents through the respective driver power connectors.

40. The driver assembly of claim 39, wherein power current provided by the power
supply to a plurality of the driver power connectors is shut down if a current detected by

a single driver current detector exceeds a predetermined maximum.

41. The driver assembly of claim 40, wherein power current to at least 10 of the driver

power connectors is shut down,

42. The driver assembly of claim 40, wherein the power supply is shut down.
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