21/ 12/ 2006 WO 2004/003581 PCT/ US2003/ 020332 A SYSTEM FOR BURN-IN T 1i'1§?2006
OF ELECTRONI C DEVI CES BACKGROUND OF THE I NVENTION 1). Field of the

| nvent i on wWOQ0ddooFssis i nvention rel ates generally to a speraisedoenzdsm i n
testing of electronic devices. 2). Discussion of Related Art [0002] When
fabrication of electronic devices, such as conputer processors and

menori es, has been conpleted, the electronic devices are subjected to

bumin and electrical tests in order to identif]% and elimnate defective
devi ces bef or e ARYTEEN FOR BUBNETESTING O ERLEGCTRONIC DEVIES t o

operation of an integrated circuit at a predeterm ned tenperature or
tenperature profile, typically an elevated tenperature in an oven. Certain

operating BJA@GR@H]NEO@STHEWEN%@NM signals are supplied to the
el ectronic,. devices.while they are at |Ie they are at the elevated tenperature. The use of
the el evat &4 celerates stress to which the devices are

subj ect ed gigdi NITRY FveRtiod Rel4tbdlenBRIg w@&ystegxgydr fn- Hreguwleﬁ;ce&mr W se

fail shortly after bei ng placed in service urlng bum i n, are

el i m nat edddyédesr e shi ppi ng. [0003] The el ectronic devices are usual |y

| ocated within bumin sockets that are npunted to a bumin board
substrate. The burn-in board substrate is then inserted into an oven, and

edge fingers ®isdubsorboMRélptedar d substrate are inserted into an edge finger
socket in a rear of the oven. A driver board asserrbl is |ocated externally

of the ovelf002lanWhes fzbsicatien effleconkalerigee sadhns Srocgssors Mdedt hr ough
b d. Si | h h
oar | gfigho é%oar de%n %R@pleegédomte%?e@trgﬁﬁ 'ﬁb\tuE@s a% !;ij%cg@cf ng{xﬁfhsﬁﬁb y throug

t he feedthroug i'nger socket on rough board,
and t he edgectfi¢cah¢pstsan boder Ittemehtﬁ‘gtand) ahmuﬂm/decfmwe detibes besare kkipmenttot he

bumin board subst Power. rent is al so.pr.ovided from he driver
boar d assewﬁrom%rﬁlfdﬁnr HRTE R at%maor’?réheue,feﬁripr?gat%d HEURES el ect roni ¢

devi ces. predetermined temperature or temperature profile, typically an elevated temperature in an
oven. Certain operating electrical bias levels and/or signals are supplied to the electronic
devices while they are at the elevated temperature. The use of the elevated temperature
accelerates stress to which the devices are subjected during bum-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 a burn-in board substrate. The burn-in board substrate is then inserted into
an oven, and edge fingers on the bum-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 bumn-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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[ 0004] The nagni tude of the power that can be provided through edge f1i 9% 606
Is generally relatively small, typically on the order of 3to 5 A Ee/
finger. CewbDaoew/messices, for exanple, conputer processSOPSF/USZNMBMNEGEE I e
power currents having | arger nmagnitudes than what can practically be

achi eved t hrough edge finger connectors. In many cases, it 1 21/12/2006
WO 2004/ 003581 PCT/ US2003/ 020332 may al so be required to nonitor power
current that is provided to each individual device. Existing systens,
however, ameygalsp badgpmrsdi tq BONHrEEMEr pTent dhay ismxawdgbmaclc indivadual device.
|nd|V|duaI | refor nitoring
of power ]c?g‘r%r%%i%%te a O‘gérl%r%f%r\l/(ﬁ&géil ng)?\f/)l bgﬂ-ﬂ#ﬁ& ﬁl’v\éf r{eﬁ)ﬁloc devi ce
per fi ngerlnd[x@&%aiev%athﬁrtheheﬁﬁdm@ﬁaget lefid ﬂﬁm@vadgencbmmgmg ofpow@ctors is
that they can only be 1o n ed e of a,substrat and therefore
provi de a FYTFROESY ata?r'f%BWf"df?a“i* &ﬂ“@ tﬁteéc §lgstr ‘?Yéceé’&me‘f‘g%nal si gnal

power, gro a e H\%ﬁg

General |y pgg ﬁg‘,’%@ﬁﬁ em %"fgﬁg‘?ﬁy c%ﬁgg cll-dg\)gvés tfh%{r%%}un‘rl n testl ng of
el ect r oni clodated o an wheer i ansubsivm audltheeeforelpsmpd@whmét&d amgint afued! estateo each
one of thef %Ctr‘%ﬁc (ii ses. The S@ frlnﬁ)gsF | ncl udes vari ous

connect or s+ rég e a0aEARE 8‘tgﬁ r POy SHST tH%t al |l ow for power currents
havi ng Iarge magni tudes to be provided to the electronic devices. [00071
According to one aspect of the invention, a bumin board assenbly is

provi ded. BRHF BUMMARYQFTHEBRVENFIONS a bumin board substrate, a
plurality of bumin sockets on the bumin board substrate, each to receive
a respective electronic device. The bum in board assenbly al so has a
plurality [rﬂﬂO@unGémerdﬂQespdaléhgmabrstemnmpmtmTed witiclt dlbwsLfor bum-lbmtmg sfibstrate.

Each burn-in boar si n connector has a surface f rel easabl y mating
with a resp i afggrew%rggg@&w provideq ind Vl&‘Bﬁ{YaEeteaaE%wfélpegna|
connect or éléct:%%f??ci@vﬁ:es Ofh& st 416 MRIUBINRYuE BSincbldts, Billed)aNd fifled fi T st

magni tude. (Direct-current ‘ratings are
configurations that allow for power currents having large magnitudes to be provided to

the electronic devices.
[0007] According fo 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 burn-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 bum-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 Bum-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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used throughout this description, although it should be understood ?ttﬁi yiﬁb6
connectors that are so characterized herein may carry direct curre ?

al t er nat i rgOcoewmaisl) The bumin board assenbly al so haBCwUptoons/edisizy of
burn-in board signal conductors. Each signal conductor connects the bumin
board signal connectors to signal contacts on the devices. The bumin

board assenbly also has a plurality of bumin board power connectors
secured to the burn-in bgard. substrate. Each burn-in board power connector

has a sur f#exhasq Plpelity .l by inkoardee ‘vwﬁn@clt%pﬁah Rren-gybeasd gower g
respecti ve.awebr cdibdt@Edch Haatih M@ﬁo&&%ﬁﬁ&% Vﬁﬁﬁﬁb(lloed RipeEdyd Yi Ng

maxi mum di rect current having a second magni tu whi ¢ rger t han the
first nmagnbumdeboard @owemnsontacboma dasasslernbhqomhﬁﬁhmstSZOOG WO 2004/ 003581

PCT/ U82003 al s lurality, of n board conduct ors.
Eaah bar 18680 S Pl S ARt HaS betel Iehts 7 A ThE Bl BNl b e
connect or Jeadil\g hded thyﬁfs@nﬁgmﬂéeqme\s@conﬂmgnnumﬂaﬁb@mtmnﬁlafetth&ﬂ a
respective one of the devices. [0008] The second magnitude nay be at | east

7 A The s@é@iﬁimﬁﬂgw eude maybe at least 1.5 tines the first magnitude.

[000]  Tnel B, TR b BowetBlnlofs sREbELBAY crkltf T LaRiRPR o0 VO

carrying mmmmmhcbct em-ten(:uf a magmnfdeawmﬁgmﬂirgdehMIhe Iﬁmtsnd@[tgdaar t han the

first mag OQl umin board onductors preferably connect at
| east fivgluohfﬂ IBdm P‘H PEYAF ¢Pd8 mﬁm&%@@mﬂgﬂﬁﬁa feaftdivsof Shetimagin | east

five of 1t NgafAENdwEonddeiofs ﬂﬂﬁzﬁrﬁfaﬁ?'té’at IEJE?ﬁvafTﬂmb BeiO& MR en%ﬁ tors

connect at least 10 of the bumin board power connectors in tal'ly to
at | east Jmunin béned pewércendudti@s tanneFhas Idashi G of tho bvm- mlbgauallpcannect ors and

The bum i ireBearer SRRTSARRERRE 10 R PSP campl e, he edge fingers. The

surface ofjoemgh Wﬂuhﬂlrhﬂﬁfdjs@@a/lﬁbnﬁdéwﬂ@mﬂhe BB¥1-infdkrd power connectors
may be different types of connectors. The burn-in board signal connectors may, for
example, be edge fingers. The surface of each burn-in board power conmector may, for
example, be cyndrical, preferably circular cylindrical, such as when the burn-in power
connector is a respective pin.
[0012] The burn-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 burn-in board power connector secured to
the burn-in board power block, and the bum-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
burn-in board signal connectors. Portions of the burn-in board power conductors may

- form traces, the traces spreading from one ancther from the burn-in board power

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

3



exanple, be cyndrical, preferably circular cylindrical, such as \A/rleg1tll1 06
bumin power connector is a respective pin. [0012] The bumin boar élg{‘?aq)
connect or swarrdod/deassiour n-i n board power connectors nay bPCTMS2OMODBEE | nCt
groups. The bumin board assenbly may, for exanple, include a bumin board
power connector block with the bumin board power connector secured to the
bumin board power block, and the bumin board power connector bl ock being
secured to the bumin hoard substrate i ndependent fromthe bumin_ board

signal  cofff@8FRFY of fIEOUBHA PARGBAW e CRBRRSHHF Jithdle BAWE PREFNAE $1Bdm i n
board daughiserne B{ugm'n bohldholREc ol HAPBEPIRQYRY HMIRES BarPSichs Secured

to the bumin board daughter card, and the bumin board daughter card
bei ng secusauettorstthay barsge fingars.i ndependent fromthe bumin board signal

connectors tions .af the bumin boar ower ,conduct or formtraces,
Che tr acesl0PL o RGatty Jhe St TraBraany 45 e 1GGPIT oL e Benefhe

connect or sdévicdsOfdith@pGwateshitacts BR: 18 datheloatidnPonRic two@dvictr s | eave the
bumin board daughter card. The traces may spread by at |east 25% [0013]

Pr ef er abl y[00k8), e Asenrding te snothay gsnast elohe inventien, pdua-inboard asserablyiivn

the. si gnal PEOREERATIRIER s o SRty SebaRlo b P RRIRE a2
engagenent finder conebtors amd alpdenatitypdibarn-imobvaed pewe cehduetdrh magdesecueanbact s. 1 n
nectors may

such a case, .the hurn-in board power co be pins, and the
burn-in b 1z Fgﬁ{&subseraﬁn%@?rswse%ﬁﬁ?%n@ag@ H"iWﬁg‘é?fts‘Pc'{Oegiﬁﬂc gtlapl y,
the si gnal coneRt &fifade 2TRe Qlinkifi€al S8 AFEL BR f&rbxﬁﬁqgic‘}ﬁé birdute cﬁrfin&ﬂﬂﬁl.
devices, and the power contacts are at the sane locations on the two
devi ces. [lo®nsemhodiorei, thy humm-amboedrd powspennduatdrsirhay ierpinsit Anembadiment isn

ooar €, o=l o BEETRT) RBSIR Sl SR OMRRR B SRR ) o
bum- i n bogsifls, bavich an 8ahbedificat MR thd dissBahfa@eltHabthd pins cannot be maintained as
easily as when they are located on the burn-in board substrate.
[0016] According to another aspect of the invention, a burn-in testing driver assembly
is provided. The burn-in testing driver assembly includes a driver substrate, a plurality of
driver signal connectors secured to the driver substrate, signal electronics, a plirality 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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bumin board substrate, wherein each bumin board power conductor h?j £2/2006
cylindrical contact surface. The cylindrical contact surface nmay, {

exanpl e, b®EOchHmusssr cylindrical. |n one enbodi nent, thepChus20030d08 d

power conductors may be pins. An enbodinent is also contenplated wherein
the bumin board power conductors are holes that mate with pins, but such
an enbodi nent has the di sadvantage that the pins cannot be maintained as
easily as when they are | ocated on the bumin board substrate. [0016]

Accor di ng TBPeEHW PBr aspect of the invention, a bumin testing driver

assenbl y f(}gl%r Wﬁ%ergi%ﬁalld&lﬁﬁécfbr&Eﬁéﬂhl%ri@&j ef@éﬁi%@i&ﬁ-é’mgﬁ‘ﬁé}fﬁ% a driver

substr at e, ura driver signal connectors secured to phe driver
subst r at e, distingh gtoups. ¢ Ehe lourir-ars testangpdrivea Imayy foo exaraple Marthgrangndeodmesst or s

secured to_the driver.subpstrate,. .and a power suppl.y. Each driver signal
connect or TR SoeH L bRy bF asdBp g PR B s R R e iver gl
contact. Epsler dbhnegfor BlogR dnd SNSRI PbwEScoRNSA0CHIBEPbdnDEectRdNY tHaGirveBXI MUM
direct current having a first magnitude. Each driver power connector has a

surface foubsteateadapingentdtamtieirivar signal samsstors elhsdwer-eatingdriveraey, dri ver
power con . : . | . havi ng
R SR T S e
supply i s securnétu thd dtieertposvet boardrandaleedrivey poeet boasd b¢ifg dethrethe tisadromnrd

A. The second nmagnitude may, for

magni t ude , for ex le, he at least 7

exanpl e, Eggé{at?'élﬁglieﬂ%g'gf{qﬂh@gd{lﬁsf?@}éf"%@ﬁ?ﬁudg_ The second magnit ude
may, for quen) epreREabd, mdRRRkntbiihd Briver shE¥ratelR ah ifsshtioNRERL o Gsds0018] The
driver signal ‘connectors and the driver power connectors maybe different

types of cwgegsoteot ef thgHuversignal connegiols vatinthe sigoalsontegts and engagamphtieof be

wi thin an gdge finger nect.qr bl ock., The surface of each driver power
connect or @?V?Sng&?ﬁ%%g?E%&%ngﬁgrn ()lngqc Sy circular, such as in the case

wher e eacoe1]Verheavein ReiHpaRIver mag figthkr Hibhide/a30ality\WP dZR8éRRAb8 1
PCT/ 1JS2003/ 020332 respective pin, . o )
detectors and an output device. Each detector may be 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 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 bumn-in testing driver assembly
is provided, having a drver 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
connectors. 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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[ 0019] The driver signal connectors and the driver power connector SZWQFZOOG
in two distinct groups. The bumin testing driver may, for exanpl ef

further ingbOuoE/0a3sdri ver power connector bl ock, wi th thecTUR20035/0583%€r
connectors being secured to the driver power connector block, and the
driver power connector block being secured to the driver substrate

i ndependent fromthe driver signal connectors. The bumin testing driver
may, for exanple, further include a driver power board, with the driver
power conneicsecopioHer thataqwevides ancpouting inli¢ajiwe of theamagsindas of thacrespeetivy i ver
power boar i to the driver substrate independent fromthe
driver sidﬂgﬁﬁ%ggﬁggﬁ%pgg [ 0020] Preferably, novenent of the driver
substrat e [0023]n Prefeitily, powdi crtdnt provided dgshe povgageppinto oplutdiey of theer si gnal
connectors, Wwth the signal ,contacts, and engagenent of .the driver power
connect or SIVHCE POV FEORBHRIS it dave Haggrept defkctag wa vingle HYsiguaritver may
further i ekl cloqlah phddeierinedl bla Bhurf U PEERAbIy dRRG B e 20 8 1Akt FH0RU!

devi ce. Each detector fray be in conmunication W a respective one of the
driver povbe duerpestepecanneciorias slot downr Enweseprantimay pe st dowh byabbitingne of

t he drivenkﬁﬁﬁﬁr connectfrs. The out put device may be in conmunication with
t he driver BROVEBRYors to provi de an out put of the respective
currents through the respective driver power connectors. [0022] According

to a further aspect of the invention, a bumin testing driver assenbly is
provi ded, MMNQER@D urality of driver signal
connectors, signal electronics, a plurality of driver power connectors, a
power supply, a plurality of driver current detectors, and an out put

devi ce. THO0Z4 i VB inveptiah icfunheradeseribed by vegmfregainple witterefedericeds theubst r at e.
Each driver signal connector, has a surface for releasably mating with a
respect i vé*¥d NESKIWIOES, WASIFIL| gnal el ectronics is connected to the

driver sigpgls] 99HRE4LOk Side Vev Tiubt¥RingRQYREmS MWBREHD foanPdnibodRftti 8 te0 t he
driver substrate. Each driver power connector has a surface for releasably

mat i ng wi tihveatipmghaids iised fpobwm-in teatingof elefronisalewrices;uppl y is connected to
the dri ver, I..conpectors. .,.Each detect.or is.in muni,cation with a
Fospect | vAOBRLC FERR 2T pRtRsetin vidw A RTRERE 8 pEric of SR TR fipertibly

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 bum-in board assembly,
and further illustrating a feedthrough assembly and a portion of a bum-in testing driver
board assembly forming part of the system; _
[0030] Figure 6 is a side view of the components or portions of combonents illustrated
in Figure 5; and
| [0031] Figure 7 is a top plan view illustrating further components of the driver board

assembly.



separately through each one of the driver power connectors. The outgut /2006
device is in comunication with the driver current detectors to pr (&g!ﬁ%
out put of wWbeotawps8eti ve current through the respecti verpdr/iusmos/amsszect ors.
The out put device may, for exanple, be 5 21/12/2006 WD 2004/003581
PCT/ US2003/ 020332 a m crocontroll er that provides an output indicative of
the magni tudes of the respective currents to a conputer. [0023]
Preferably current provided by the power supply to a plurality of

i valREEAHED ] SPTIQN; YERHMION 5 current detected by a single
driver current detector exceeds a predeterm ned maxi mrum Preferably, power
current to at least 10 of the driver power connectors is shut down. Power
current neSysteen Omenviesown by shutting down the power supply. BRIEF
DESCRI PTI T 002 The inveptio descri.bed byway
of exampl JU0 I FIEFECHARE fisoPREing Camt iy i awarge | ke FoRES o026
Figure 1 ll:ﬁlr@-uﬁtegl@ng/éi%i\édtﬂohiﬁief/ﬂéd lagcoadxﬁgsd ﬁ{&mﬁ&ﬁﬁéﬂl dT9hd ipvértiofradi ment
of the invention, that is used f bumin testing of el ectronic devices;

[0026] Fi gﬁystémzl 4 lgclpé%qohfmsmé 2y3 Elmllty pihyratin festing gryer besrda@ssembbiam i n

board ass t;@p,, pl an
view ill uglt %‘)lurﬁl osr?en ? ﬁﬂhm[)gpn I'n B-:gﬂg:fagi %zsaésnz%r?reb 1% a[0028]
Figure 4 |l£eafar2@;mnpllaa:nmpumwsysltd1m22rat| ng contact |ayouts on two of the

el ectroni vigces; [00 Figure 5 top p i ew trating a
portion o094 ey 2 et atQuRyy! 34, e gk vl 56 128, 208 pdgors0’

f eedt hr ougth 4%l 12 ARMfiAdIBlrkly ) (R inflelOWATt 26) theaddr0, id aifitioPohe

assenbly formng part of the syStéem
outer wall 24. A wall cavity 34 is defined jointly by the inner walls 26 and 28 and

another portion of the outer wall 24. A driver cabinet 36 is defined jointly by the inner
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 burn-in sockets 40 mounted to the burn-in board substrate 38. Each burn-in
socket 40 is capable of receiving a respective electronic device for purposes of burning in
and/or testing the electronic device. Each bum-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 fhe oven area
32, and the electronic interfaces 52 are positioned on the left in the driver cabinet 36.
[0036] Each burn-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



[0030] Figure 6 is a side view of the conponents or portions of co
Illustrated in Figure 5; and [0031] Figure 7 is atop plan view Wﬁ%‘?ﬂ}f{)OS
i 1l ustratiwgQ 26008581 conponents of the driver board asseobig200602033212/ 2006
WO 2004/ 003581 PCT/[JS2003/ 020332 DETAI LED DESCRI PTI ON OF THE | NVENTI ON
System Overview [ 0032] Figure 1 of the acconpanying drawings illustrates a
system 10 that is used for bumin testing of electronic devices, according
to an enbodi nent of the invention. The system 10 includes a housing 12, a

plural ity @seriemdirertion $Piiptg the drivsr cainst 36a dhe slseireyc inforfacg 5§ iofipaghi t y of

f eedt hr ough: |.L -l it Aol M ies 18, a
heﬁt e;420%&%gﬁb§%@ggé%ﬁgggﬁ:ﬁgﬁosusﬁ%ﬁ%iﬁs- anag‘;er

wa , aysainb Ehede 0 asge! ogether w eqirpar S
defined joi ntlg/.b t he |§1r&t \é\fal* 26, the d?or 30, and a portiqgn of the
outer wal | SS¥ARPIES 14c0neg P‘E’er » 105 ARTHALPT! 8T $T P AREITYRSFONEFPs 26
and 28 andnatds aidagior Refild Maltiple sl R Abnd@L icdAhatArd§ib¥ejucitPicasied6 | S
defined jointly by the inner wall 28 and another portion of the outer wall

24 on a siwdhepumba bpard asgembliey 184 opposing the oven area 32. [0034] Each

burn-in b a r | P r X e. 38 and a
ol ur al 1ty SPSSIC RSN 3 s 485 pPaE B RREGH) A Tppil i BRE M 1€l ] 55
Each bum idven ammld@tardifemoved &oalthe ovdn drecd2.vAngspactivesieabhicaleeice i themi C
device for, purposes Qf burning in apd/or s{ing. the el ectronic device.
Each bum i‘HS_eHSgF&"& |9 thegdugp-arsqekets 40y (Efgsée'ﬂlr%méqdééﬁmwél Ateer face 42
on a |eft e thebeafin hOB3RlonkRRRISEESIG M ARRETD! X bbb 2
respective feedthrough board 46, additional feedthrough cables 48 nounted
to t he feetdichooigghtetfece 4t aactabuinap poarilngseaibdy 18 mates with an electronic

interface 50 of a respective feedthrough assembly 16.

[0039] The heater 20 is then operated so that the oven area 32 heats to a temperature
required for burning in and/br testing the electronic devices. The heater 20 is shown as
being within the oven area 32 for purposes of simplicity, but in reality is located in a
separate dedicated area that is in communication with the oven area 32. The electronics
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 bum-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
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i nterfaces 50 and 52. The feedthrough assenblies 16 are |located wt hn.!/%)ﬁ)oe
wall cavity 34 and forma bridge between the oven area 32 and the (

cabi net 36voThm/oessctronic interfaces 50 are positi onedrornusives/eiogdat of

t he feedt hrough assenbly 16 in the oven area 32, and the electronic
Interfaces 52 are positioned on the left in the driver cabinet 36. [0036]
Each bumin testing driver board assenbly 14 has a respective driver board
substrate 56 and el ectronics _épnqt shown) nounted directly and indirectly to

t he dri verfor pgugrusgniste bspeovided inhividuply toregsh ene pifhe glestranigdericespower , and

ground el %Bﬁxﬁiﬂé@:ch%&kgsﬁ%éQ?eﬁé?&ﬁvetbﬂn{-ﬁxsﬁoa}d;%rséh@gtl%o e cOfpns hel d by

the bumin soc ach driv board asse al so has"a respective
el ect r oni cthatrdllewffacpovedd correat to ibg provsdedandimiiueldy to eabk Ol3dtondhdevicestaghdl | ng

the system,10, each. driver board assenb 14 is ved in.an 7 21/12/ 2006
VD 200) QOIS fop PR RS S ST SOt BRI VieR AR AT | ver

cabi net 36Thelddhpah&fts 2196 hltov Fdr@utresS having far@aaihgnindeses bOpRvilicassarbl y 14
mates with an electronic interface 52 of a respective feedthrough assenbly

16. The f cdentiepisuigrices@anpiouldber®ssiblsgethost thgicompenantyri ver board
assenbl i es 14 connected thereto, forma permanent or sem -pernmanent driver
subsystem that is used for testing nultiple sets of electronic devices

t hat are dBiadaBemid Asse@bli ved by the burn-in board assenblies 18. [0038]
ned and any of the burn-in board asgsenblies 18 in

The door 30 is then qp o]

the oven Iﬁ%ﬁ_ éﬁgtgﬁgiﬁm&mm efiowe g Eis Dapsip d aespraRiiescles: \ibe

el ectroni Gy AeW Kfard %s%?’lp 18! kiR tb me%u?fil—ﬁbb@d?@sﬁgﬁﬁ@%S?Hﬁ@h&ﬂn&ﬂﬁ&et s 40.
The bumin board asse es 18 are then again noved In ah I nsertion

di r ect i on adfuri-it koardhdaughten canddd, 3P confluctiagpmoter pests 20B,condiritive gromed f ace 42

2 reapect MR PaGao I BREd Sttt se TR SoM 7S Tt bt Chen oper at ed
so that thpwergRuidd ehnddioPPAts to a tenperature required for burning in
and/or testing the electronic devices. The heater 20 is shown as
[0043] Lower ends of the conductive power posts 70P are secured to the burn-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 connector 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 burm-in board conductor pins 78
include 24 burn-in board power conductor pins 78P and 22 bum-in board ground
conductor pins 78G. The bum-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 bum-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 Aor 5 A.

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

9



being wthin the oven area 32 for purposes of sinplicity, but in reiLlii%Ié(?OB
| ocated in a separate dedicated area that is in conmunication with t(l

oven area ¥89.200e3Blectronics of the driver board assenbCiws20dzomsz

i nsul ated, and so are protected, by the wall cavity 34 fromheat in the
oven area 32. A conputer system 22 is connected to each one of the driver
board assenblies 14. The conputer system 22 is used to operate the

el ectronics of . the driver board assenblies 14 so that the el ectronics of
each dri vefPPsodmateliskbispeh.14  provi des signal, current, and ground through

a respecti e r

assemgl y 1@?@ S%aeé% f c%%%?%éé\élgﬁgg hel Olg{t/%;(ﬁ'%@ %Wegb(; tﬂFBQ 'lq
respect i vebdxud sub'sﬂnatho@hde@sﬁr@f sock&.blddke 86) tegdtharnwith ﬂewﬂg@ﬂn@re t est ed

whi | e sirrultaneoi 3}? essd th. heat fromt eheoﬁyl 20 and while
the per f or SAGHEROTSH 2 s Sy PRI BSm et Ugbrout er

system 22. déyg%eﬁqﬁm}%%t%sgaﬁggm detection is done by circuitry on the
driver board assenbly 14, and these results are reported back to the
comput er sip84dm Eigure poﬂnmattﬁhthe bummin homdamm thiithein thepresent dxaslmigaged
fromthef throu m.in test s conpl eted, and
the el ect 1 g fectgBy icS B2 talsf ot tpe” Mg Bt B dEeH A2 Bu e ofEL s ¢ ha
have to beexfaﬁ@leﬁﬁke 16630llih sAScoMihhs atanerémed distahieds RS dic Buedlin bdued syst em 10

i ncl udes conmponents that allow 8 21/12/2006 WO 2004/003581

PCT/ US2003ayglneneard 68, lwiour efithe electrenyc devigrs $¢iiaach m'ﬂmndum ly to each one

of the el ni ye bumin
boar i ass AoB8" Fou1tab&T R SRUEH of tud Sty BOEGE Baiied afl L FACH Irhoed

provi ded |810bonn@btwd ieypdctlve}huﬂn-lalbemtdrmmcccdﬂuctoEplfnLHS&’hera resplettone f or
nonitorin ower curre;é}#ﬁ ovi dedig# trom c devi ce

i ndi vi dual °9d“ W BOWERASH %%?e% %?"érq‘?&?ﬂtﬁr@ thedugsin

magni t udesohRl RAgRECIIAEY af Be %hﬁl.m%sﬁw&m eordﬁwo@ gmst73RRo WheteduRentPOssi bl e
wi t hout the conponents. Bum|n Board Assenb 3/
leaves the burn-in board daughter card 68 at the conductive power posts 70P.

[0049] Respective power traces 86 are formed in the burn-in 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 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 fraces 86. There is a one-to-one relationship between the number of burn-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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[00421 Figure 2 illustrates a portion of one of the bumin board asiqg?b}fﬁoe.
18. The burn-in board assenbly 18, in addition to the bumin board
subst r at e ¥0,206400838¢r i ncl udes a bumin board daughter PaTA@SBE83/022332
conductive power posts 70P, conductive ground posts 70G bumin board

si gnal edge finger connectors 72, and a bumin board power/ground

connector 74. [0043[ Lower ends of the conductive power posts 70P are
secured to the bumin _board substrate 38, The bumin board daughter card

68 i s secubwassing of fhelimisd susgnt-cayaying sanghditics af the ham-ivdwerd sigpl edgs t hat t he

bumin boag @%—E;'@ rd 68 is spaced from the bumin board substrate
38. [0044] n&li%?g un%t?{]sjt?gard power/ ground connector 74 includes a bumin

board povw#5Zjr oliree gronne el bink 88 larc/Brrmediat4fadedivdatioboaonl the mddthtodr pi ns

78 d.to th b in.b / d t | ock ,76., (Th is,
TS B e e DAL O ROLSHL LY SNBSS R RSl S '
di scussi onpihs TdEist@nhiesied 13 JAS Y theGRANHAGhENt A ES. Mich ioPdilnddBuAbaPgEnsi N boar d

power conductor pins 78P and 22 bumin board ground conductor pins 78G

The bum i reopbepted te grlwrelitrofsonductisperrad pots WG (Fiawe 20 Grenngrtraces 0 avelr i cal
f : ' | qck. '
outer surf@egsy m@e%xﬂﬂﬁn ‘meia%ﬁﬁst?ﬁ%"%é‘; CAPLRYN %Olgl%%%ggé e &nﬁﬁééwé%rd@ds paci ng

secured to an upper surtace o m1n boar ter car
bet ween a pdsisi79G. dhg teacésol are hlsd Benreoted we bhe/mmopitensso thathSbutiin beard

approximately tw ¢ce a spaci between a first_and a |ast of the bumin
boar d poweFOUKHgH %WP@%@S@ m 3 GRIDFBPN tEFEI T irass 90 2z ongeRfe i nger
connect or S, froufl Borthdts bR SAlH e AT tH AR roftdlevicey\gs. Surfaces at an edge of
the bumin Doard substrate 38. The bumin board signal edge finger

connect or 40033] c dhgrsd trhcas M2riy the vandimboard substrate S8conmrct afespedativeondoA or 5 A
TN N A WS RSK R, T X
A each. the electronic devices 82. Separate ones of the burn-in board signal edge finger

connectors 72 are connected to separate contacts on a respective one of the electronic

devices 82. Some signal traces (not shown) are also connected individually to individual

output pins, typically one or two pins, of the electronic devices 82 to give a pass/fail

result for each device individually.

[6054] 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 electronic devices

82

Feedthrough Assembl
[0055] Referring now to Figures 5 and 6, each feedthrough assembly 16, in addition to
its feedthrough board 46 and feedthrough cables 48, further includes a feedthrough edge
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[ 0046] Edge finger socket blocks 80 maybe nounted on opposing si de52t191%y§006
bumin board substrate. The edge finger socket bl ocks 80, together wt

t he edge fWOge¢4/00gBknect ors 72, can be used to form a hi BET/H8HYH/H2P332

i nt erconnect scheme such as that described in U S. Patent No. 5,429, 510.
[0047] Figure 3 illustrates the bumin board assenbly 18 with, in the
present exanple, 24 electronic devices 82 |ocated thereon. The el ectronic

devices 82, in the present X le, are.located |n six.colums at
ner eased e samnestor ik o ofeediinauah pizs finge ﬁ%wgletépe?#iefée%ﬁmghour of

the el ectr gpiké HISiKs 983n8200,re§RedVveRR! uMm. [00481 Power traces 84 are formed
on the bumin board daughter card 68. Each trace 84 connects a respective

bum i n ) boall@5@lowEhe faodidmglg? redgd Aingg ponnscar blosk 84 i MQ%G@EOCRM&HN@H@G@? post
70P. T '
BT AT e e

current | apkess ndafa fieded obdrIfekdtaugt ard 46.0TESfeadthidugh ea, Fve power
posts 70P. [0049] Resgective power traces 86 are forned in the bumin board

substrat e gEmegtaichlockoybhasia slefd 0 farmed thgeipo disediizough pigagconiage 10hareof the
conduct | v eropiadiPbn OIS SurfOks diGndslof REP36Lh ¥ BOME fecifbdheddt ifipfEORECT | Ve
e e . Be IS pr

one of th ectroni c devi ces cause power curre vi de
i ndependentapyble of eantingmexiofurg izect carent baviog d evdgodededd, cithtied A drs A Aot al

Cespect | verualibatsigmaLrenes 1 e b B8 Al oal S pch eS8 70 1 °
faci|itategnhyctd Ji‘fésf;écﬁ%@%n@éfﬁh@%éﬂﬁﬁou@@gﬂa%ﬂﬂtéc@iminﬁ?’en[ e tpawer pl anes

to accommopdate the relatively |arge nunber of traces 86. 01 What

shoul d be negneetive encrafdle adthraygh edge fingersfifm Samaeidhesigealepenigeiadt esr  pi ns
78P provi da%odéhgpcgfﬁ)%g@@{, t@gi%ﬁi%@xdéu‘f}eﬂf'al ly to a respective one of the
el ectronic evi ces hr Bug

respective bumin board power conductor

formed by [805HS PHetrhight feeditRowh sobleet biceR @8 iSthoustced €fpagh dnvintepmediate t he
conductive power 38 races 86. There

i s a one- t@mpRBeH g@?ﬁ%&%@%&m ﬁ%ﬁ‘éﬁfmﬁ{%ﬁgﬁéﬁ@ﬁw OWoREd power
conduct or @idirod S edddFilgBEcoMBRE! biBlk $4.6fid 1R fEedRRYAALDRE bIdRAO 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
cylindrical opening 112 is defined by a circular cylindrical conductive contact 114
.(F igure 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 connects 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 burn-in board assembly
-18 is moved in an insertion direction 62. Movement of the burmn-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 bumn-in board substrate 38 carrying the burn-in board

signal edge finger connectors 72 enters the slot 102 shortly before the burn-in board
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respective bumin board power conductor can carry a maxi num direct ?’IriﬁﬁOOG
of 10 Ato a respective one of the electronic devices 82. [0051] | d,(

t hus be sewo Matosssne bum i n board power conductor pins P&Pustdogwecdsy 10

21/ 12/ 2006 WD 2004/003581 PCT/tJS2003/ 020332 bypassing of the l[imted
current-carrying capabilities of the bumin board signal edge finger
connectors 72. [0052] Three ground shunt bars 88 are forned at spaced

| ocations along the width of the bumin board daughter card 68. Each one

of the 22 ERMAUFHT P& P bEEIB (henteihe girewrr cyfindrical gpeningsdd A fecpusposesobne of

the ground, L?-HH: g%aocfg r | to a
plurality o cﬁ?@%ﬁ&\lﬁﬁtgﬁoun hf% %3@?@%& ﬁgﬁeﬁﬁ"gﬁ%‘gﬁﬁé@ges 90 are
formed in alltgamtﬂntrpunmlbﬁ)ﬁlatjergagsﬁrsat Tha&iditaomxil air@nmlnt piae areanéchdnital dnhe
conductlve u osts 70 traces 90 al so, co nect t 0, ohe
anot her, s ‘?Pa qtc Wn?qq?%oé}rﬁ’er@ogﬁfﬁﬁné’é i hgard assgia Eo]rgrﬁléhecommn
termnal . HR&tibh aﬁ&sloﬁ@ma@se@meeﬁm%éﬁcbftﬁeomﬁﬁ%%&e&mﬁos pi3 78ach one
of the electronic devices 82. [0053] Signal traces 92 in the buml n board

subst rat e B¢ hegiedar eylindaesd epeningsoid vdtile thm@nnumbpardtsmabedﬂeg‘maer edge
finger con E&BE?E@dd%ég R {;18 10, tﬂoe%b%ﬁeg&?&% ?gg (gle%lf t}urllxga}be finger

el ectroni c evi ces arate ones umin
connect or sboazd agﬁaleagu"ﬁ:cgeedom&wmmhlecmmgaﬁeepmwsmmeﬁbaoh&)rﬁm of the
el ectronic evi ces 82 one Si traces (not ., shown), are al so connected

i ndi vi dual ‘}hﬁgﬁfeéfhf?ﬂﬁh\ﬁi@ag?"ﬂtﬂﬁﬁ Ao ronguchivafireylar wlem!)@celrmttmu prersof of the

el ect r oni Ce dR¥h& 65thS ButnOinHoXRl &naac?é/ iR 78 ang@édﬁtécté Qfesfu%‘ﬁgﬁ dRYbfie

individuall'y. [0054] Figure 4 illustrates the contact on two of the
el ect r oni c01m=91ar cdindgpal condurtive comtacte did intthe rightcfeexdiimoagh sdckythlbsk 28.eA

el R U R B R B g SRR e B 12T

devi ce 82.refjetlivede@fti then e bbH€Sigha) Jdgy BngrRUnbctR®VACt S at the same
[0060] A respective one of the circular cylindrical conductive contacts 114 in the left
feedthrough socket block 100 is also individually connected to a respective one of the
burn-in board conductive pins 78P and 78G. The circular cylindrical conductive contacts
114 in both feedthrough 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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| ocations, and a common ground is provided to both el ectronic devi Cﬁﬁ/?EIZOOG
Both electronic devices 82 also have signal contacts at the sane
| ocat i ons. WA 2004@B8583i gnal (Signal 1) is provided to thepeams2dosicatzons on

the electronic devices 82. Simlarly, a second signal (Signal 2) is
provided to the sane | ocations on both electronic devices 82, and a third
signal (Signal 3) is provided to the sane |ocations on both electronic

devi ces 82.. Feedthrough Assenbly [0055] Referring nowto Figures 5 and 6,
each feedt RE¥&iBoad Assgmbly 16, in addition to its feedthrough board 46 and

w0 2004/ 00 RSB PB4 20 GBS0 BR L Bn P G Y e Bte PGy ferflof 000
edge fi ngefBe &fnpomants of gh]'gdrhrad?]daf& tsskabt II?I][thatgalne sipoakiatiubié agHSer%ganq 100,
mount od t oG heltrexegeer bond 2. F g Gre amtroies blopkd 2 aghr ough

edge fingeggvedBoweodhind Qmnb@BeI2and | ower  surfaces near a left edge of
t he feedthrou board 46. The feedt hrough edge finger connector block 94

has a sl ot (0063 f Thewriver hégecfinger Ferawctor blogh 124 igmamm@tum@wﬁﬁleaigber ; or med
[ ft he. sl 2. Each f f t . [
56 1o capibrBRET2G I FivG Bles Mieer ERFEeBr Bofh L Far ROl 0T AGHE e of O

ei ther 3 Ahereof Drived sighhldonhédtyrsdB2 sFiginels) afedoefed ®fihinghé SorE3H. On t he
f eedt hrough board 46, Each trace 106 connects _a respective one of the
f eedt hr ougi9984]gnEe drisrer pewer/ground epnaprtergklftingludes adrivies ppwer'grouncone of t he

feedth L ROEY; : f1 ' 'ﬂ?@é& 4.ar | so
sﬁgrte(rjo'tJ g%gtﬁ%gﬁm%o gi4\slaé18%ipéﬁgg®cégrd Pg%‘)ﬁ%%g%ﬂl& e r%%ﬁég?te%gﬁ H?{gugh
socket bl guiwed@raund rornected bldeckdd4h The drivdrgpowedgatiad canrponbhick 188ist o t he
feedth h board. 46,. and i AN L ght | bo e feedthrough
cdge. 11 nSPoH obE SHvEReer IR HAe A JRaPAV B G S BeopraLRIoteh | s

an intermediate component 138 to the driver substrate 120.

[0065] As previously mentioned with reference to Figure 1, the driver board assembly
14 is moved in an 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 connector 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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nount ed t hrough an internedi ate conponent 110 to the feedthrough boir 21?&006
and is |ocated above sone of the feedthrough edge fingers 96. Each Q

bl ock 98 awg 20d¥do3dsas a plurality of circular cylindricabcopemongssizl2

formed therein. Each circular cylindrical 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 opposi ng end
attached thenhmberdiidriveepnvwar soorects pinstl 3P eok thegmmbenehelectrnpaisvioss cabl e

48 al so connects r es thV ne of the cond i ve .qontacts 114 in the
right feeg?%rglgsﬁgeﬁ&s%%eket eoﬁi%‘ge&%g RAC ecgorrpégspec i gv@gsnéﬁfgﬁricv er@ont act 114
in the | efindividally by Otegpectioe kré ofithe eléctidtic dfvi&s9] As previ ously nenti oned
with reference to Fi %ure 1, the burn-in board assenbly 18 is noved in an

i nserti on @PpHctFigwresallugpiesfurhersompraenty oh the duverbeaidasssmhly 148 in  the

I nsertion i i et n r pins
78P and 7%%‘1?% g%glaf%%dg}eb}%%\}gg’%% 0 Sﬁ%)t(?ﬁ’é“u%érc&c‘%% r?@é openi ngs 112
in the ri gppafagsddhfougbnitemglcatrett ppokd@bindividnally grecash elderotindevice. boar d
substrate arLying the burp-in boa si gnal edge finger. connectors 72
onter st n0besic Tk ottves P b el drbudh e psirdve 5o 995123086 vio
2004/ 00358 ks3It SR UGS Bo AR o TBCPS THRE 8 alilabdt okl Ci rcul ar

cylindrical openings 112 for purposes o controlling insertion force of
the edge imtiglorsHE2sonstion exzh elugtrpnic dewce. whhadiiner gtvad comnectys pmstl 3p0nee 116

t hat enga ' L L i ' hagi and
do not ca?aerfly&g{r]i(?/ctt%dutﬂa@en‘fq.g&{g% Ef(ﬂlglrl 1%V§Whﬁ%8%§n¥ﬁ (rEi) }g?g%?hggékg%%l y 18
in the i rsapplyila6 iddiividedllyadhrotgh a acspedive vt bftheresistor 162 o rdspetibeiondsn boar d

conductor pins, 78 into the circular cylindrical openings 112 while the
burn-in bc?g-iﬂEP dIIVsRBPWEIF9ANnESoTgURs 1308 F@uwiwﬁwiwﬂx tq FEPSHBE 102. A

e=pect, vanSo 6 BeSkoteu e Khork el ol B PO, SSSIL g | o

devices through the electric ground 148.
[0069] Signal electronics 144 are connected to the driver board signal contacts
connectors 132. Individual signals can be provided from the signal electronics 144
individually to respective ones of the driver signal connectors 132. In general, 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 = AIR.
‘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



t he feedt hrough signal contacts 104. A conductive circular cylindri ?3'/12/2006
outer surface of each one of the bumin board conductor pins 78 al
contacts awvoesposiste one of the «circular cylindrical cpotusitoseegsntacts
114 in the right feedthrough socket block 98. A respective one of the

f eedt hrough edge fingers 96 is then individually 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 feedmagritige thay dxkiadicalivond thomagritude 96 therrgmendilawing thoowghabe ed to a
respective Oof ¢ | f iye pins P_and T

circul ar clﬁg\g e%t rQ.II; 166312?0&%E%ﬂlgbgﬁﬂ@cl)%iegg@gye%%q%"’llﬁ)tag(?{ éﬁ 8@%%6?1@&9 Z’S@C ket

bl ocks 98 an&2d)OEadnvdigelinpitiae thehmultiplexdn60has a ragnitfdenisdt igihdieptiveonsi st s
of the conductive cont act?1 114P that are connected to the bumin board
power cond®{d GErsstingcurspt dewme tg aaepectiveelectRpsdeVise contacts 114P in the

left 1 eedigyrauoimenGlifiedt o6knA0R iy i HeBfnd A b HRIBANTGE" T ot

individually to eac espective one'o el ectroni c devices. e second
group consé¢mwvsrterfl6hEFiveoaliotrt lives 172em¢ ensctéd tGht radtiplexerd60inBighald t o t he

bumin board nd. conduct | ins 78G. .to . vi de . grou to, the

ol oot ront Jefph TS BRdes Ll e iiRinttes 1B sl FhO8E e YSeE o o

carry maxi@gn)aeth Bipréaiéd tolthy diilbgtoldmgind] coeref 141 dnlydie afi@nt age of
connecting the conductive contacts 114P and 114G w th the cables 48 as

opposed t ovolges ¥k nYP4is prewdedto the anaieg-tocdigitd coayester $67 atagiveiongwenfue t o
passi ve pa . i .t . 1.nL.m age
drop, si nglé ca iS[euZSl a\?sce)tgltgém%?ecwersh!ﬁg{ g?c%e Eﬁg‘}lnq@pgglz%régkﬂgﬂ é(ﬁ?g'rdti,}ﬁ?t%’(&g]tgar d.

Thi s is i moitags thagisprovigaltbaind araiogttheligibd obniteetey B LoV I focvZdom nal vol t age

peT! Usz009P 5 s blngronbaialiontustL 6} oouts ey elaseseis R A8 teso

i 11 ustrat enmipRikd 10 t8%ighn8it A gitalGatslland ProdRA 1R &5t8 RIMRE k&3std 64, The
digital data held by the register 164 is indicative of the magnitude of the voltage provided
by the muitiplexer 160 to the analog-to-digital converter 162.
[0075] The register 164 is connected through the bus 166 to the microcontroller 168.
Other registers 174 may also be connected through the bus 166 to the microcontroller
168. The microcontroiler 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 a read
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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The conponents of the driver board assenbly 14 that are shown inclugq/f2ﬁ2006
driver substrate 120, a driver power board 122, a driver edge fingér
connect or woOQedd/ 00381 and a driver power/ground connect opC/B82008/0088] The
driver edge finger connector block 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 poweewercourrstor dsrid6P ekcasinthe raferenanbigh vplugonisiless than e reference
connect or ck 134.
The drlverﬁkgae&$gp%ﬁﬁ ?%%%ﬁ%%@?zgﬁ E&¥§§&%§£&gg§ﬁ}ggﬁ%ﬂgﬁﬁ&gé?ﬁ%%r power
board 122, 168)thd¢the Idﬁ,landrthmgetermmndtﬂeaﬂywasqmjut@ THer conghandasent to

i nternedi a one to the driv str te 120. 65]. As
pr evi ousl| y‘ﬁ'ﬁi?ﬁf"ngﬂ@af}v&‘% P8 fths ROV SYRP ?h@éis? PH@WHW"‘[?@"‘HGE% assenbl y

14 i's novegohiiedb &i}%&%‘fﬁ{& ﬂiv@@ﬁév&r&%ﬁ&ct&%ﬂ%}‘e% GRORMRCI RIS 136
nmove into the circdlar cylindrical openings 112 in the |eft feedthrough

socket bl otlketiemds: devives 82 GtigursG) mkl:gotr@usa)dmge ttbtl@rele&tromdgl@vme ot ptber

f eedt hr ough _board 4 [ r h_edge ers 96 r_tips
of “the. cormEurgpits SheE Py atd SecFly 8, S wEMER o AP GedR e

openi ngs li$ ZehyinipofantEhdcalise el ﬁumgbp[ﬂsa@dqatedm 20KAL@fich Sy hsfiyeB Highovenent
of the driver board assenbly 14 jn the insertion direction 60 noves the

connect or ¥ ﬁilscozlwredfteﬁ@wéwsm thaf@rgratsd asepnd 2624, whigh eqereswlbin 130 al | the
way over tg%é qgtm_lﬁb&g 'ir?a%rj{d%ﬂﬁiﬁ gne of the driver signal

connect or espectlve surface ing contact with a respective
surface of[0878]e s]ib emt ﬂmeb@mn tHat tHesystemdtl lows u'gﬁu glilpewdri cugents t®be prokaieth one

f th t dugt i, | d t
surf ace. B igeRBl el ot oFibs SleESuE e, Cubert B ploceaikBayr iy i cal
conduct | veeaepaﬁ@sittﬁe dikdrorid\ddvides! Bidtis irRpdEMIRyEdhieaaket bl ock 100. [0066]

The driver connector pins 136 can be divided'into two groups. The first

group corl80%s Whileleeriean exeovdary corbadiorants Ip'wn beapmcnibngiand shewje ingbe h t he
conductive 9(9 ylnC O(ﬂ %g? %%%fbé)an&ers?ogfﬁxgt Suce:l? gé@%nts %gltel pl ock 100.

The secon&lgr IS
Illustratwe and not restrictive of the current invention, and that this invention is not

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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driver ground contact pins 136G that engage with the conductive ground
contacts 1 14G of the left feedthrough socket block 100. There 2hAlR¢ 2006
one-to-one relationship between 14 21/12/2006 WD 2004/003581

PCT/ US2003/ 020332 t he nunber of driver power connector pins 136P and the
nunber ofClgldt roni ¢ devices, because each one of the driver power
connector pins 136P provides power current individually to a respective
one of tHe elfebwrroin koatdvissersbly (386 tdmpiriginge 7 il lustrates further
conponents of the driver board assenbly 14, including signal electronics
144, a pomera&ﬂ@ﬁﬁﬁb@éﬁimﬂﬂﬁﬁﬁggﬁﬁjC ground 148, and an apparatus 150 for
nmonitoring current provided individually to each electronic device. [0068]

The power suppl 46 s connected through a respective resistor 152 to a
respective o é’l%ﬁa}’ltiﬁé6?WW@S%@(4%&&WW%§%%§§?SW&%C$§°a total of
24 of the resistors 152, one for each electronic device. The driver ground

connect oregivisa iSpectiveeledirbnicalevaet(82);t o t he el ectric ground 148. Power
current can flow at 10 A fromthe power supply 146 individually through a

connector i ae 1 3Reet B E R ] CohRTRAS AR NER b IR VT L0

connector pin y to respective ones of
t he el echrqon'c devi ces.. Return, current can flow at. 10 A}ro the electronic

devi ces Jbstuate, epeh Prornsinyborrdsigual coppertol B8&I1SUEI3E {9Toni cs 144 are

connected to the driver board signal contacts connectors 132. |ndividual
si gnal s cdeadablypmatingadith naesfdetiveisgriate 6f £edspedtivesided cohtutt @aloal |y to
respective ones of the driver signal connectors 132. In general, each

e e e A R s R A

apparatus 150 includes 24 anplifiers 156, a multiplexer 160, an eight-bit
anal og- t BSETin diregtméelier 162, a register 164, a bus 166, and a
m cro-controller 168. [0071] Each anplifier 156 is connected by two

detect or |i neplutdftyofdura-indoped kignal estluctors (92) connecting the burn-in
board signal connectors to signal contacts on the devices each signal come&or
(72) being capable of carrying maximum direct current having a first magnitude;
a plurality of burn-in board power connectors (78P) secured to the burn-in
board substrate, each burn-in board power connector having a surface for
rgleasably mating with a respective surface of a respective power contact (114P)
of the other assembly upon said movement of the burn-in board substrate in the
insertion direction and each power connector (78P) being capable of carrying
maximum direcf current having a second magnitude which is larger than the. '
first magnitude; and
a plurality of burn-in board power conductors (86) connecting each burn-in

board power connector individually to a respective power contact on a

18



of the resistors 152. A change in current through a respective resistor 152
causes a  change in voltage over the respective resistor 152 ac@¥rflBg 2006
the equation AV = DIR.  The voltage di fference provided through the .
detector lines 170 to the anplifier 156 thus provides an indication of the
magni t udeesgfectiveoneipf detdevikess. f | ows t hrough the respective resistor 152 to
the respective electronic device to which the respective resistor 152 is
connected. [0072] The anpli.fier 156 provides |inear anplification of the
voltage difference detected over the detector lines 170, and provides a

vol tage qutput to the nultipl exer Q0. The vol tage oufput prqvided by the
anplifie "1 58he “’Efﬁ’é‘elf’ﬂﬁffiﬁﬁg%‘ﬁgﬁf ofglrigLL veherein the; i@@%gﬁg“ﬁﬂtﬁ%ﬁ?zt/ 003581
PCT/ US2003/ 020332 magnitude that is indicative of the magnitude of the
current fdastwW Ag t hrough the respective resistor 152. The nultipl exer 160
receives a total of 24 voltages (VI, V2, V3, ..., V24). Each voltage input
into the multiplexer 160 has a nmagnitude that is indicative of a
respective current flowng to a respective electronic device. [0073] The

mul ti pl exer 160 has gn oytput that |s connected to the anal og-to-digital
convert ef- 161%11.80[??%“3&3& @gsemblyed clapm L mehezginbe seepndomegpithide 1558 exer

160. Signals through the selector lines 172 allow the nmultiplexer 160 to
sel ect oleestdf.5 tilvesthé fiagasagieade., V3) which is provided to the

anal og-to-digital converter 162. Only one of the voltages V1 to V24 is
provided to the anal og-to-digital converter 162 at a given nonent in tineg,
but signals to the selector lines 172 are continually altered to repeatedly
step the V%Ii‘é%ge that is provided o the anal og-to-di gital converter 162
fromVvi 4o byrpdn bpang asserally of clim; Igwhereindhe spqond megnisedeisat s t he
voltage received fromthe nmultiplexer 160 to eight-bit digital data, and
provi deslehéﬁdM&ﬁ(ﬁ"etthaﬁﬁﬁeﬁ%irﬁégfﬁtulﬁél. The digital data held by the
register 164 is indicative of the magnitude of the voltage provided by the
mul ti pl exer 160 to the anal og-to-digital converter 162.

5. The burn-in board assembly of claim 1, 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.

6.  The burn-in board assembly of claim 1, wherein each burn-in board power
conductor is capable of carrying maximum direct current of a magnitude which

. is larger than the first magnitude.
7. The burn-in board assembly of claim 1, wherein the burn-in board power

conductors connect at least five of the burn-in board power connectors

individually to at least five of the devices.

19



[0075] The register 164 is connected through the bus 166 to the

m crocontroller 168. Oher registers 174 nay -al so be connect ed 2hYveg ghe
bus 166 to the microcontroller 168. The microcontroller 168 provides a
read conmand to a select one of the registers 164 or 174 in order to
control data that is supplied to the bus 166. Wien a read command is
provided to the register 164, the digital data stored in the register 164
I's  provigdedThEbaugn bbgrdaseBf, de%ih%ymvﬁé&%mgﬂﬂn%ﬂo% LARF6] The
conput er system 22 is connected to the mcrocontroller 168. Phe

m crocontroller 168 provides . the digital datg to the conputer system 22.
The conpﬁ?’é?u&gff’sﬁcgﬁfeﬁtzaﬁzlﬁ?ﬁtgé O&léf'dg'%ré“ﬁd?ﬁqr POXHT PBPSFPTS he digital data
and so indirectly nonitor the current that is provided to each one of the
el ect r onindiditiatlysto {t0@®T]0 Af thesdevideso prograns the conputer system 22 with
a reference high level and a reference Iow |level for the individual

channel s. The conputer system 22 continually conpares the current and
nmeasures each of the driver power connector pins 136P with the reference
val ue. The uter, system 22 kes no actjon_while the power current in
each and“eve }b%’rn Wﬁé&?ﬁﬁpﬁgiﬁci%eﬂfi‘@h%ﬂmqrﬁé“rb@ﬁ@%él val ues.
The conputer system 22 initiates action when it is detected that the power
current tdnrengirs and thé bule-id o2t daweD&hneora Af4d PR aa 1y p¥sTéfUS2003/ 020332
power connector pins 136P exceeds the reference high value or is less than
the ref erfiefiorkOW val ue. The conputer system 22 then sends a command
through the mcrocontroller 168, the bus 166, and the register 174, to the
power supply 146. The command 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 electronic devices
82 (Fi gulle Jhewirn-indioaedusseralblyag el 9, Reh@bictheuirs-ifl ®vheEsighalot her
conponents of the bumin board assenbly 18. Such an individual over-current

detectio i i pog , because the power supply is rated at 200 A,
whi ch | s&.’r“é‘f*gttc’}l%‘?/eyé‘%eg#&%'

11.  The burn-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 burn-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 burn-in board assembly of claim 1, wherein the burn-in board signal
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when conpared to earlier systens that are rated around 25 A, which can
result in significant damage to the burn-in board in a short cangyiRg2006
[0078] It can thus be seen that the systemallows for high power currents
to be provided individually to each one of the el ectronic devices. Current
i's provi desnecdrs/amtlitid urngin leaed poner ebniditorelageir O gisdavi psand is
individually nonitored. [0079] Wiile certain exenplary enbodi nents have
been descri bed and shown in the acconpanying drawings, it is to be
understood that such enbodi nents are nmerely illustrative and not
restrictiye g%_%pe current invention, and that this invention is not
restricted- t dNERArRPR epasctassembly okelpion 40.dnnther camyeisdgt s shown and
described since nodifications may occur to those ordinarily skilled in the

art. 17 21/ 12b20R6n bEhAl pEwer cohretdt-blaclows), thabee Pl BodrdPow&onpri sing;  a
burn-in board substrate (38); a plurality of burn-in sockéts (40) on the

burn-in 2 h,.t recei ve,a respective.electranic device
(827" o SRS IRE G e Tugh 3R Botfd Bl RE BRI Ao SC ababE (ot he
burn-in _board_ substrate, each burn-in board signal connector having a
surface PYF-in bparkppwer eannestorbiedk keing spared vethahuracis hwlard r espect i ve
signal contact (96) of another assenbly (16) upon novenent of the burn-in

board subsbstadte indeprdehniomt thebuhlif Gobsighr) condeblopd.al i ty of burn-in
board signal conductors (92) connecting the burn-in board signal
connectors to signal contacts on the devices each signal connector (72)
bei ng capabl e of carrying maxi mumdirect current having a first nagnitude;
a plurality of burn-in board power connectors (78P) secured to the burn-in

board sub&t rEhebumairhbenrdmssemblyarfdlagiowt, fedherctoprisiagi ng a surface for

a burn-in board daughter card (68), 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 burn-in board substrate independent from

the burn-in board signal connectors.

17. The bﬁrn—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 burn-in board power connectors to locations where the burn-in board power
Con'ductor_s leave the burn-in board daughter card at conductive power posts

(70P).

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

- least 25% from one another from the burn-in board power connectors to locations
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rel easably mating with a respective surface of a respective power contact
(114P) of the other assenbly upon said novenent of the burn-in 2bAlL@/2006
substrate in the insertion direction and each power connector (78P) being
capabl e of carrying maxi numdirect current having a second nagnitude which
i s | ar gerwheegtheharnin peardpepet eansduciors leaveithe hiin-jn béardudaughterboar d power
conductors (86) connecting each burn-in board power connector individually

to a respacdiavﬁxmtﬁﬁmﬂﬁ@pa%rpast@,_ 18 21/12/ 2006 respective one of the
devices. 2. The burn-in board assenbly of claim1l1l, wherein the second
magnitude is at least 7 A. 3. The bumin board assenbly of claim 1,
wherein the second magnitude is at least 1.5 tines the first magni tude. 4.
The burn-in board assenbly of claim1, wherein the second nmagni tude is at

| east 4 A9nolbetwan-in heard assemivhigef claide 1, Hheffim nnvendnt of tar bumsisenbl y of
claim1l1, wherein the second magnitude is at least 7 A at least 1.5 tines

the firstbhoapdpiibditte irﬂﬁl@ir@brdcﬁ@léﬁ*e&icﬁ\ FRAsEs éxi{%eh{éﬁt of {Hﬁuﬁﬁrﬂogk@e- 6.

The burn-in board assenbly of claim1, where each burn-i oard power

conductor. is,capabl e of..carrying maxi mum direct current of a magnitude
which i SR 5%15“%%% “Pﬂb&ﬁ%?ﬁﬂﬁaamcrwﬁj engageRent af the brBoR A s e y of
claim1, wherein the burn-in board power conductors connect at |east five

of the bpPwer goppeatarspwitle thepomvertantsctsi ndi vidual |y to at |east five of the
devices. 19 21/12/ 2006

20. The burn-in board assembly of claim 19, wherein the burn-in board power
connectors are pins and the burn-in board signal connectors are edge fingerson a

surface at an edge of the burn-in board substrate.

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

same locations on the devices.

| 22. The burn-in board assembly of claim 1, wherein the burn-in board signal
connectors and burn-in board power connectors simultaneously mate with the
signal connectors and power connectors, respectively, of the other system when

- the burn-in substrate is moved in an insertion direction in a plane of the burn-in

substrate.
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8. The burn-in board assenbly of claim7, wherein the burn-in board power
conductors connect at |east 10 of the burn-in board power conne@bf$2/2006
individually to at |least 10 of the devices. 9. The burn-in board assenbly
of claim1, wherein the bumin board signal connectors and the burn-in
board power dodrigetassembhe(ld) fcbenuisingypes of connectors. 10. The burn-in
board assenbly of claim9, wherein the burn-in board signal connectors are
edge fingersa dkiber $hBstRite (td0), board assenbly of claim 10, wherein the
surface of each burn-in board power connector is cylindrical. 12. The
burn-in boar SS | y,0f cl.aim 11, wherein the surface of each burn-in
board power %5’2‘?{ i'g’g?y fves ?Wwﬁn@WPﬁcﬁé@éﬁ?mf .tO‘Fﬁ%gE)‘U%S‘F t8&ar d
assenbly of claim 11, wherein each burn-in board power connector is a
respect i gaclpilrivensignalmenbactor havingar siréss dobtejeashblyl mating withher ei n t he
burn-in board signal 20 21/12/2006 connectors and the burn-in board power

connecto&@#ﬁegvégghmoﬁit&tti(%t groups. 15. The burn-in board assenbly of
claim 10, further conprising’ a burn-in board power connector bl ock (76),

the burn-in board.po . _connectors bein ecured to the burn-in board
power connec?BﬁHB‘“g'c‘?\ge‘{réYﬁfH‘PﬂéerqS’E?PﬁCtPF? @é&" epunpsitodbadEedr bl ock bei ng

secured to the burn-in board substrate independent fromthe burn-in board
signal cemateterach dEveThewknronnettdrdarvingis satfhte/fopfrelohaibly hatinkur t her
conprising: a burn-in board daughter card (68), the burn-in board power

connect owithbﬁéggﬁgﬁ%g{&g%ﬁ%r%%%gfggéi n board daughter card and the

burn-i nboard d ured to the burn-in board substrate

i ndependent fro .
P mgnarpelectromcs (144) connected to the driver signal connectors; and

a single power supply (146) connected to .the driver power connectors,

7each driver signal connector being capable of carrying a maximum direct
current having a first magnitude and each driver power connector being capable
of carrying a maximum direct current having a second magnitude which is larger

than the first magnitude.

- 24. The driver assembly of claim 23, wherein the second magnitude is at least

7 A,

- -25.  The driver assembly of claim 23, wherein the second magnitude is at least

1.5 times the first magnitude.

26. The driver assembly of claim 23, wherein the second magnitude is at least
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the burn-in board signal connectors. 17. The burn-in board assenbly of
claim 16, wherein portions of the burn-in board power conductorslfd2m2006
traces, the traces spreading fromone another from the burn-in board power
connectors to | ocations where the burn-in board power conductors |eave the
burn-i n bbardoxthghtee ficimoagttitiwenduct i ve power posts (70P). 18. The
burn-in board assenbly of claim 17, wherein the traces spread by at | east
25% from one anot her fromthe burn-in board power connectors to |ocations
21 21/12/ 2006 where the burn-in board power conductors |eave the burn-in
board daught card at t C yctjve power, posts. 19. The burp-in board
assenbl ytﬁcgf]t1 ?Lﬁl VET a%ﬁ‘?@?’qg}’ﬁ’? fenwhsreip fae weoand magnitide isableestate in an
insertion direction causes engagenent of the bumin board signal

connect or/sAyittleast b thingntte fishiraghitudedrengdegsidmt nedretthen thefirsi n board
power connectors with the power contacts. 20. The burn-in board assenbly of
claim 19,4 fiRlen the burn-in board power connectors are pins and the
burn-in bo si gnal connectors are edge fingers on a surface at an edge
of the burn-in board substrate. 21. The burn-in board assenbly of claiml1,
wherein the signal contacts are at the sane |ocations on at |east two of
the devices and the power contacts are at the sane |ocations on the

devi ces. 282. THhdriber asseimbbpaf dais 98/ whyrenl thel driverbigridl @bahéttbitamiaur n-i n
board signal connectors and bumin board power connectors simnultaneously

mate withd ' S; wer connectors, respectively, of the
ot her syst e%?vv%@n&pt hcg?%%«?tg)?% %escggfgger at E‘issc’?ﬁgl\}lg%cttgﬁ' an insertion direction
in a plane of the burn-in substrate.

29. The driver assembly of claim 28, wherein the driver signal connectors are

within an edge finger connector block.

30. The driver assembly of claim 29, wherein the surface of each driver power

connector is substantially circular,

31. The driver assembly of claim 30, wherein each driver power connector is a

respective pin.

32. The driver assembly of claim 23, wherein the driver signal connectors and

the driver power connectors are in two distinct groups.

33. The driver assembly of claim 32, further comprising:
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22 21/12/ 2006 23. A driver assenbly (14), conprising: a driver substrate
(120); a plurality of driver signal connectors (132) secured to 2hél1@/2606
substrate, each driver signal connector having a surface for rel easably
mating with a respective signal contact (96); a plurality of driver power
connectors ( E3gPyerquuwersebnnectohblagki(ia4), the ulyster pbeer eantedisisbeingoower
connector having a surface for releasably mating wth a respective power

contact (setdfdd toxhed@lved E%We& @&iu?e%tcir]lﬁg%k ( %%? RRE HESef ga&z{ag C(?f&le\éﬁr si gnal

connectors; and a single power supply connect e iver power
connect or bei ng capable of carrying a

connect or ach driver sjignal b

nmaxi num dl?l P%%ﬁa{:‘ﬁ FF%LHFSHS\%%@H e jubsiratedgrependend fpre thadbvensignalover
connector being capable of carrying a maxi numdirect current having a
second meRpAnedides-which is larger than the first nmagnitude. 24. The driver
assenbly of claim 23, wherein the second magnitude is at least 7 A 25.
The driver assenbly of claim23, wherein the second nmagnitude is at | east
1.5 times the first nmagnitude. 26. The driver assenbly of claim 23, wherein

t he secong nitude is at | t .23 21/12/2006. 4 A nore than the first
nagnitudgﬂ'g?ﬂe?ﬁ@eﬂPﬁﬁ@gﬂﬁggg%ﬁp§3o$“@FﬁFﬁﬁE8¥H%ﬁerein t he second
magnitude is at least 7 A at least 1.5 times the first nmagnitude, and at
| east 4 A now drivhapoutee bbards(122)ytigndiivetepower connector being secured to the

driver power board and the driver power board being secured to the driver

substrate independent from the driver signal connectors.

35. The driver assembly of claim 23, wherein movement of the driver substrate
in an insertion direction causes engagement of the driver signal connectors with
the signal contacts and engagement of the driver power connectors with the

power contacts,

36. The driver assembly of claim 23, further comprising:

“a plurality of driver current detectors (1“50),. each detector being in
communication with a respective one of the ariver power connectors to &etect
current sepa?ately through each one of the driver power connectors; and

an output device (168) in communication with the driver current detectors
to provide an output of the respective currents through the respective driver

power connectors.

25



28. The driver assenbly of claim 23, wherein the driver signal connectors
and the driver power connectors are different types of connecto2%/129.2006
driver assenbly of claim28, wherein the driver signal connectors are

wi thin an edge finger connector block. 30. The driver assenbly of claim 29,
wherein the surface of each driver power connector is substantially
circular. 31. The driver assenbly of claim 30, wherein each driver power

connect or37.s Ehe digeResbMblyR Mlaide3s, Wit piferdSS R Eﬂ‘oﬂﬁeal | fRe23,
wherein the driver signal connectors and the driver power cornectors are

in two distd i .. The.driver assenbl f claim32, further

conpri si n%‘swg%ﬁg{f?%g% f&‘%%h%o W\F‘ﬂveﬁmﬂé@ﬂ%‘é@?rﬁr‘s g}ll“btcio‘ﬁ’lﬂ 3, the
driver power connectors being secured to the driver power connector bl ock,
and the durisyt detegted byasinglodrivet oukentalatertoroweats 4 prddutertitinedr substr at e
i ndependent fromthe driver signal connectors. 34. The driver assenbly of
cl ai m 33, mexiitpar conprising: a driver power board (122), the driver power
connector being secured to the driver power board and the driver power
board being secured to the driver substrate independent fromthe driver
signal connectors. 35. The driver assenbly of claim 23, wherein novenent of
the driver substrate in an insertion direction causes engagenent of the
driver si§nallhedmiver assesbly bhclairh87sivbhardin ponteactireatth atlgagdowithef t he
driver power connectors with the power contacts. 36. The driver assenbly

of cl ai md2ier bt RbntIRSIiS5MS - dAvR! Uural ity of driver current detectors
(150), each detector being iIn

39. The driver assembly of claim 37, wherein the power supply is shut down.

40. A burn-in board assembly (18), comprising;
a burn-in board substrate (38);
a plurality of burn-in sockets (40) on the burn-in board substrate, each to
receive a respective electronic device (82);
a plurality of burn-in board signal edge finger connectors (72) on a surface
at an edge of the burn-in board substrate, each burn-in board signal connector
| havihg a surface for releasably mating with a respective surface of a respective
signal contact (96} of another assembly (16) upon movement of the burn-in board
'sﬁbstrate in an insertion direction (62);
a plurality of burn-in board signal conductors (92) connecting the burn-in

board signal edge finger connectors to signal contacts on the devices;
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comuni cation with a respective one of the driver power connectors to
detect current separately through each one of the driver power 2bAh27t12086
and an out put device (168) in comrunication with the driver current

detectors to g@&v{de n oytput of the respective currents through the
respective drdpérat ragh Reaichpawepeprmectors §88 se@red ththabumen assenbl y
of claim 36, wherein power current provided by the power supply to a '

pl ural i t ybardtsubsidtatey eachinwarintoard pbaes cosndetbtha40M a lcfliAdriEH bRkt
detected by a single driver current detector exceeds a predeterm ned

maxi mum I jﬂﬁﬁ of .claim 37, ~.wherein power current to at
| east 10 %ﬁf%c%g& ? %%g?l pomglﬁf?(%trl{ln;elé":tsg?%tl‘fess@fﬁf? O(E.IBWFP% VEPAYCHr i ver
assenbly of cl ?{n 7, wherein the power supply is shut down. 40. A burn-in
board assEMAS i ﬁ?ﬁ of thapihesassgmbly upen said toverdentubfdhe buen-{38parda
plurality of burn-in sockets (40) on the burn-in board substrate, each to
recei ve aubsispiedhithie irlefiidr aRb&idtg¥hge (82); a plurality of burn-in board
signal edge finger connectors (72) on a surface at an edge of the burn-in

board substra h rn-in, board signal, conn or hayving surface for
rel easabl y na%ﬁﬁ&ﬁaﬁYﬁEg“?@?bé%?éi&?@ﬁﬁ%%ﬂﬂ? Sﬁ&ﬁégbﬂﬁqu&fa PYEA1  cont act
(96) of another assenbly (16) upon novenent of the burn-in board substrate
in an i nd@PPAshpeveEeenmsiqrée poveer sbuteats arythefdavires- i n boar d si gnal
conductors (92) connecting the burn-in board signal edge finger connectors
to signal contacts on the devices; 26 21/12/2006

41. The burn-in board assembly of claim 40, wherein the cylindrical contact

surfaces are circular cylindrical contact surfaces.

- 42. The burn-in board assembly of claim 40, wherein the burn-in board power

connectors are pins.

43.  The burn-in board assembly of claim 40, wherein the burn-in board signal
connectors and burn-in board power connectors simultaneously mate with the
signal connectors and power connectors, respectively, of the other.system when

the burn-in substrate is moved in an insertion direction in a plane of the burn-in

substrate.

“44: A driver assembly, comprising:

a driver substrate;
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a plurality of burn-in board power connectors (78P) secured to the burn-in
board substrate, each burn-in board power connector having a cyl2hdl2¢22006
contact surface for releasably mating with a respective surface of a
respective powelr cont act (1,14P} of the other assenbly upon said novenent
of the bur n-idPiEality of it signal connestors serred tonthei drstarisohstratadeashpl ural ity
of burn-in board power conductors (86) connecting each burn- in board power
connect ordtiverpimes connédot Rawifg aherey isiasleadsbly Fikir hidkeBpatdeassenbl y
of claim 40, wherein the cylindrical contact surfaces are citcular :
cylindri %%Bﬁ?a%{- surfaces. 42. The burn-in board assenbly of claim40,
wherein t urn-1Hd board power connectors are pins. 43. The burn-in board
assenbly of c|aim40, wherein the burn-in board signal connectors and
burn-i n boar &gsehelecizeniss cennerted touthe slnivensignahedreentarsy t he  si gnal
connectors and power connectors, respectively, of the other system when
the burn-in ayskdliRy of dsivePyedet Borfectd?s SO tHARIV R bubBirdtePb e Of the

burn-in substrate.” 44. A driver assenbly, conprising: a driver substrate;

27 21/ 12/ lurality, of. driver signal cqnnectors secured to the
driver sﬁ%gft%r?gto g‘{é%écggﬂeﬁf’%( bayinga fac‘é ﬁﬁ@@ﬁ%qﬁmw W A FeSPeCtVEr

rel easably mating with a respective signal contact; signal electronics
connect e®powsr chatagt/iapgr  si gnal connectors; a plurality of driver power
connectors secured to the driver substrate, each driver power connector

having a surd peerek BlippR! @A%AbleY 198k BEvYI pdlwdr EGERERELYVE  POer contact;

and

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 detector to

provide an output of the respective currents through the respective driver power

connectors.

45 . The driver assembly of claim4 4, 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.

46 . The driver assembly of claim" 4 Swherein power current to at least 10 of the

driver power connectors is shut down.
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a power supply connected to the driver power connectors; a plurality of
driver current detectors, each detector being in comunication 20fh2¢2006 .
respective one of the driver power connectors to detect current separately
t hrough each one of the driver power connectors; and an output device in
conmuni cation with the driver current detector to  provide an output of the
respective currents through the respective driver power connectors. 45.
The dri vary. agsendtder abseahilyBf Hhim NS i@IcReiRMEPofF LGRS QindBsly Ry the
power supply to a plurality of the driver power con c¥ors I's shut down if
a current detected by a single driver current detector exceeds a
predeterm ned maxi num 46 The driver assenbly of claim45, wherein power
current to at |east 10 of the driver power connectors is shut down. 28

21/ 12/ 2006 47. The driver assenbly of claim45, wherein the power supply
is shut down. 29
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