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A METHOD OF MANUFACTURI NG A PLURALITY OF ELECTRONI C
ASSEMBLI ES BACKGROUND OF THE | NVENTION 1). Field of
w0 b@comsent i on [ 0001] This invention rel at es grOBU&I0Y024487
to a nmethod of manufacturing a plurality of electronic
assenblies, and nore specifically to inprovenents in
fabrication at water |evel. %& Di scussi on of Rel ated
Art [ GOMETIHOIIQF M ANUHACTURENG AR PLURALITY
manuf act ured i oyaly) r s. Such an
I ntegrated ci r@ﬁﬁﬂﬁﬁmfgﬁggwpmkg ectronic
conponents such as transistors, capacitors, and di odes
that are interconnected with conductive |lines, plugs,
and vias. [0003] One wafer typically has an array of
identical circuits forned thereon. The wafer was is

BACGKERON Nﬁﬂ@!paﬁqﬁnr\gg%@ggﬁdmeby directing a bl ade

t hrough scri be st n the integrated
.rcuits, thereby separating the wafer into the

D). i-ﬁ%lagidﬁéﬂﬂéﬁl&&ﬂ Each die is then separately nounted
to a respective carrier substrate for purposes of

[000p} oThil ingeationetlates gdriegéllgn" toya hiethdd of heardifactu®ing a plurality
provi de power, ground, and signals to and fromthe

o el SR ARG ol S B B

si_ngul ated. Such term nals are typically sol der bunps
wateqrlgyelar e

2). Discussion of Related Art

[0002] Integrated circuits are usually manufactured in and on semiconductor
wafers. Such an integrated circuit has millions of tiny electronic components such
as transistors, capacitors, and diodes that are interconnected with conductive
lines, plugs, and vias.

[0003] One wafer typically has an arréy of identical circuits formed thereon. The
wafer was is then “singulated” or “diced” by directing a blade through scribe
streets between the integrated circuits, thereby separating the wafer into the
individual dice. Each die is then separately mounted to a respective carrier
substrate for purposes of providing structural rigidity to the die and to provide
power, ground, and signals to and from the die.

[0004] A plurality of conductive terminals are formed on the integrated circuits
before the wafer is singulated. Such terminals are typically solder bumps that are

formed according to a conventional “controlled collapsed chip connect” (C4)
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formed according to a conventional "controlled
col | apsed chip connect” (C4)process. After the wafer
w0 g00siomged at ed, each one of the bunps is pl aceRCDOSR05/024487
respective contact of the carrier substrate. The bunps
are then reflowed so that they are structurally and
el ectr.icall onnected to the contacts. The process is
PrOqRshe ALY L% WAl B G EHe I P Aol GekHmPod phecaane
to a separate carrier substrate to form separate
respeictive confiact aStherdakfiessulbidenats t TR@Buirgddre ahéw feflSwbd 68 that
separately carried out on each separate el ectronic

HE .
e NS P 6T Ry B R RO B RS yoges i
exanples with reference to the acconpanyi ng draw ngs,
repem%c?% feneshepgh degingulatadstranythesates ¢ poaparate derrier
view of first and second wafer assenblies that are

substsatd tb 6ornh eeparage electohicrgtdmblivafDowasaer fbrication is then
according to an enbodi ment of the invention; [0009]

' . ' simlar to. Figure 1.after the first
sepdralty Eaticforlt o) E S Re et moriifetily (o one

another by reflowing the first and second term nals of
[Oooﬁlaspectivel y the first and second wafer assenblies

Wi th one another to form conbined term nals; [0010]
[0006] g BREEB DESGRIATHMN OH THIE DRAWINGS 2, further
~illustrating a systemthat is used to introduce an

underfill material into a space between the conbi ned

[0007F" Fh@3hSention is described by way of examples with reference to the

accompanying drawings, wherein:

[0008] Figure 1 is a cross-sectional side view of first and second wafer
assemblies that are used for forming a combination wafer assembly, according to
an embodiment of the invention;

[0009] Figure 2 is a view similar to Figure 1 after the first and second wafer
assemblies are connected to one another by reflowing the first and second
terminals of respectively the first and second wafer assemblies with one another
to form combined terminals;

[0010] Figure 3 is a view similar to Figure 2, further illustrating a system that is
used to introduce an underfill material into a space between the combined
terminals;

[0011] Figure 4 is a view similar to Figure 3 of a portion of the combination

wafer, illustrating how alignment between the first and second wafer assemblies
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[0011] Figure 4 is aviewsimlar to Figure 3 of a
portion of the conbination wafer, illustrating how
w@bdiogiomemt bet ween the first and second waf er PCT/US2005/024487
assenbliesis tested; [0012] Figure 5is a viewsimlar
to Figure 2, further illustrating how a device wafer
. of . the first wafer assenbly is thinned w thout the
Istesfedd to laninate the first wafer to a supporting
substrate; [0013] Figure 6 is a viewsimlar to Figure
[0012], Figur&biis a viewssirailang Figurd Dguedrpili@stiaihghbrra device
assenbly is singulated into a plurality of electronic

. : i . re .

wat S5y BP kA o MUNEE o e (07 of e e i
packages that can be made fromthe el ectronic

wafeg 4@ aspppPetting sgbsdratesi ngul ated out of the conbinati on

wafer as illustrated in Figure 6. DETAILED DESCRI PTI ON

[0013)F Higr BNENTICONs{rR0db)o Fghed D Firdier it AEighoéwaha
plurality of electronic devices is provided. Each one

comefaR YU ity 16l BERIRD L P S B ot

wafer is connected to a respective one of a plurality
and of second conductive termnals on a carrier wafer,
thereby form ng a conbi nati on wafer assenbly. The

[0014]0oNEihaéd TR, 7B e AS R WieW s SmSlab @y FRieE cDAINR&NT B ating
integrated circuits to formseparate el ectronic

ssepblies, Eac | ectroni ¢ assenbl y .has, a respect. ye
pack§EET RS £5 be aiSR Fal Bsrlrdretir stmathli bt i dnedalidout
carrier substrate froma separated portion of the
of the gembinatiesf waferfsdllpstwatedsndtigure 6.

DETAILED DESCRIPTION OF THE INVENTION

[0015] A method of manufacturing a plurality of electronic devices is provided.
Each one of a plurality of first conductive terminals on a plurality of integrated
circuits formed on a device wafer is connected to a respective one of a plurality of
second conductive terminals on a carrier wafer, thereby forming a combination
wafer assembly. The combination wafer assembly is singulated between the
integrated circuits to form separate electronic assemblies. Each electronic
assembly has a respective die from a separated portion of the device wafer and a
carrier substrate from a separated portion of the carrier wafer. The process of
fabricating electronic assemblies is simplified and costs are reduced because the

dies are connected to the carrier substrate at wafer level, i.e., before singulation.
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fabricating electronic assenblies is sinplified and
costs are reduced because the dies are connected to

w0 b@weosaor4 er substrate at wafer level, i.e., bREDDS2005/024487
si ngul ati on. The conbi nati on wafer assenbly also all ows
for an underfill material to be introduced and to

cured at wafer level and for thinning of the device
e wam%ﬂn%towa&rr asgsrablylemaliows douan nnglerfilt appderiakto be
supporting substrate. Alignnment between the device

introthiced adigbtotdiged at atér leaélein vt thﬁlrhﬁ%bﬂhé)&ewce wafer at
conducting a current through first and second

ot 3ROSR R R RO Bl e

drawings illustrates first and second wafer assenblies
betwegnthg deyicetysefenpad dhe carrisr wiafautar betested by conducting a
conbi nati on wafer assenbly and a plurality of

curr@itabitd@sh firassenielbRd cbh@ir bRt At A1 YRb-RY: wafers,
assenbly, according to an enbodi nent of the invention.

The first wafer assenbly 10 includes a device
resP&LcQ%]eT}l a plurality of integrated circuits 16 forned
t he deV|ce wafer 14, and a plurality of conductive
[001Q]| rElgUﬂ-‘@ﬂrﬁf he gccmnpfmmg dosawingtillustratss firseand second wafer
integrated circuits 16. The device wafer 14 is made of

asseib$ies 10 aRd U Rkt ARLBLHFbr SHERFAS U ap&ﬁnb&!aﬁon wafer
|ntegrated CI rcuits 16 are typically identical to one

asseiBR 150 ooy O EEeBiotie sxcCiblise iden fae Compinatiabaater

di odes, etc., fornmed in and on the material of the
asseribly, escowsling td 4n eFdoidinentgf tteddventioni t 16 has a
plurality of alternating dielectric and netal |ayers

[0017]0" TRE i8R QY SreP E@seﬁﬂﬂ%} Iilg cIh8s TRiedlcd RYfRh 9424 ?lurtahigf of

patterned to form ne | nes that interconne

integrated circuits 16 formed on the device wafer 14, and a plurality of conductive
first terminals 18 formed on each one of the integrated circuits 16. The device
wafer 14 is made of a semiconductor material such as silicon. The integrated
circuits 16 are typically identical to one another. Each integrated circuit 16 has a
multitude of electronic elements such as transistors, capacitors, diodes, etc.,
formed in and on the material of the device wafer 14. Each integrated circuit 16
has a plurality of alternating dielectric and metal layers formed above one
another. The metal layers are patterned to form metal lines that interconnect the
electronic components to one another. The first terminals 18 are bumps that are
formed on the integrated circuit and connected through the metal lines, plugs and
vias to the electronic components. The bumps are typically formed according to a

conventional controlled collapsed chip connect (C4) process. The integrated
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el ectroni c conponents to one another. The first
termnals 18 are bunps that are formed on the
Wo nioegremsred circuit and connected through the PEL/EE2005/024487

i nes, plugs and vias to the el ectronic conponents.

The bunps are typically fornmed according to a

.conventi onal controlled collapsed chip connect (?4) .
circuips b essseparated Hitayranesaeithen it scribe sireets ) Aametel gugrd ring

one anot her by scribe streets 20. A netal guard ring

(not shB%n) &?ﬁiitgil?rtsﬁ[?ﬂ&ﬁ{ds)éaﬂﬂ iftepRdsd eachitilBtte grateetthe

clrcui 0O protect the respective integrated

ci.rcuit 16 tfrom del am nation. dusi |
respegfiv HagrhGHFAE T 6o s rop o AR R g ox

12 includes a carrier wafer 22, typically of a strong
otherrsitgrlatibnsuch as ceram c, and a second plurality of

conductive terminals 24 forned on a | ower surface of

[00183 hefHéa{eF{)/ﬁﬁa v%@xgéss%%\blg he ikatbees cui@ waferi2g, typically of a

I_yplca I OIace am c material and has netal
i nes, ugs, and vias fornmed,nt ceram or |
swongmigtihobdese Ry el S el SRS ka2
termnals 24 are connected to the conductive netal
forméd bas loptargsirfaa of vieertithwaterSh dlhecanrienmeafen 22 ety pically
typically made utilizing a C4 process. [0019] The
. . oAt . .
madt% ﬁ?e/ 2 ?éraﬁfac tn‘??tetﬁﬁféé’xﬁklﬁl hh§ Bt rfes ﬁhi%: andlvidsPormedde thé

o ayoufJI 0 rst termnals and each one of

he second termnals, 24 is |ocated directly ab .

cerarpiggpaterial forplarpases pke FF?QCWHP}%%Q% gﬁ‘%ﬁ?&"@é g%fﬁﬁ&mals 24
waf er assenbly 12 is then |owered onto the first wafer

are cOASENEI Yo I cohdusiveanetablined, phegs aadofias. HEhe sesond
ermnals 24 is in contact wwth a respective one of

t
termi 24 e PR AR st BT et re o

[0019] The layout of the second terminals 24 is a mirror image of the layout of

the first terminals 18, and each one of the second terminals 24 is located directly
above a respective one of the first terminals 18. The second wafer assembly 12 is
then lowered onto the first wafer assembly 10 so that a respective one of the
second terminals 24 is in contact with a respective one of the first terminals 18.
The combination is then heated to a temperature above a melting temperature of
the first terminals 18 and 24, so that each one of the second terminals 24 reflows
together with the respective one of the first terminals 18. The combination is then
allowed to cool, so that the reflowed terminals again solidify.

[0020] Figure 2 illustrates a combination wafer assembly 28 that results after the
first and second terminals 18 and 24 of Figure 1 are reflowed together and

allowed to cool. Combined terminals 30 are formed that interconnect the
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the first termnals 18 and 24, so that each one of the
second termnals 24 reflows together with the
wo empecisrve one of the first term nals 18. ThePCT/US2005/024487

conmbination is then allowed to cool, so that the
reflowed termnals again solidify. [0020] Figure 2

. illustrates a conbination wafer assenbly 28 that

integreted| dircuitslérwithéhe carsier ayafes 32 0ASDAER A2 Anmaintgingshbetyeen
of Figure 1 are reflowed together and allowed to cool.

the iFREPABE iR HALE tBO cafferfwafeRd2} d1ad a volihe betweén the
theintegrated circuits 16 with the carrier wafer 22. A

pa 32. 1 i nt.ai hed,bet ween .t Lntegrated circuits
com %eaﬁafmﬁ‘é‘?% ir%blfe‘%é’?%‘ra &% ?Yaﬁ%&g]‘g‘/ é%l u%e bet ween t he

conbined termnals 30 is filled with a gas, typically
[002Hi r It cho®R Epen thatdhe iategeaad chauits he ar%@@gie&t%ﬁpo the carrier

circuits 16 are connected to the carrier wafer 22

afeMoDRPHhodd filsh ﬁigﬁk@ézﬁ s raffér Sbettdie0 aveablarel 0.
v V\&fer-l%vel [ ﬁt rconlﬁgecti on sinpli fiees fhe enti reewe

. assenb) rocess,, thereby reduci ng cosi.

interg BRSO S AP S BT SREnPOF PG ity etut g Tost
manuf acture, including the introduction of underfill

Wafemleeel interaonhedioeralshahoiva gor dewbestreamrmanufagturg; including
waf er | evel, thereby further sinplifying the entire

the REBAGEAOR B uhHEFHIE IndtS9MCHRDWARS tthirl3R2 2 Be @i#fieddut at

dus]tcrates a system 34 that is used to introduce an

underfill majerial intg the spagce 32 of th .

waterdgrlndierdhy it sETBUnng 158 BngfePirEre g fusthes trineing
a jig 36, having upper and lower parts 38 and 39, a

costreservoir 40 for underfill material 42, a punp 44, and
a heater 46. [0023] That |ower part 39 of the jig 36

[0025]”“S Fiagdrs 39 ffstr et s‘if'@tetnl? 84 ¢RATR5 B8Ed 8¥introduce an underfill

material into the space 32 of the combination wafer assembly 28. The system 34
includes a jig 36, having upper and lower parts 38 and 39, a reservoir 40 for
underfill material 42, a pump 44, and a heater 46.

[0023] That lower part 39 of the jig 36 has a recess in which the combination
wafer assembly 28 is received. Sidewalls 48 of the lower part 39 surround the
combination wafer assembly 28, in particular the space 32. Firstand second
passages 50 and 52 are formed through the sidewalls 48 and into and out of the
space 32. The reservoir 40 is connected through that pump 44 to the first passage
50 to allow for the underfill material 42 to be pumped by the pump 44 into the
first passage 50. The heater 46 is located in a position to heat the underfil‘l
material before being provided to the first passage 50.

[0024] The upper part 38 of the jig 36 is located on top of the combination wafer
6
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waf er assenbly 28 is received. Sidewalls 48 of the
| ower part 39 surround the conbinati on wafer assenbly
wQ@osiomeparti cul ar the space 32. First and secPCiUS2005/024487
passages 50 and 52 are formed through the sidewalls 48
and into and out of the space 32. The reservoir 40 ISO
connected through fhat punp 44 to the first passage 5
asselngbnléﬂ %%oseb‘ef wepenand loyesr parts Sfhared B4 thereby foraing mpesdedy
the punp 44 into the first passage 50. The heater 46
enclosuteoaratied the canfbisatiowwafer dxeainblyh2s, udept folr lthe first and
mat eri al before being provided to the first pafsage ;
\p per part 38 of the jig 36 is |ocate
SeCon ?%%%§QQQéﬁ%g%bination waf er assenbly 28, the ugper
d lower parts 38 and 39 thereby formng a seale
[0023E cIB&sPhs mamp 4z operatedh ta pempiieamder§llmaierpg42 out of
except for the first and second passages 50 and 52.
the feB8RAir 4 pastethe hloetepusp Fide heatoP£6 Heethdads ERNAAEIll material

underfill material 42 out of the reservoir 40 palst t he
., 46. h [ heats t ndefpfil
42 SRR oG DR Rep 8 RS EDSRY R 2 PN above
underfill material 42 then flows above atnospheric

atmegsRheric Rrepsirg ihroustethe fitst ppssega §e iso thaspacd?.spagas located
32. A gas located in the space 32 is vented through

in tHe'pase 62 ivaasd abfouh thENRCOH® PRSP ek 52C TNl PHdeELUB bbhtinued
O he space 32 15 ent‘%%‘ely P e BE Oha e ar S| continue

until eS8k o oo T HIRE PR B ey el 4 B migite

out| et passages than just the second passage 52, and
possiblgttoprevidessarpinletarasbegesi than jusithe first gtasbagesdd and/ dromore

tailor flow through the space 32. [0026] After the
outlﬁ}ét%@&éés' thER @t ItAE sdebriBpasahg @9 G fat YR ShsshB¥Slan be
placed at select locations to tailor flow through the space 32.
[0026] After the underfill material 42 is introduced at wafer level, the
combination wafer assembly 28 may be removed from the jig 36. The
combination wafer assembly 28, with the underfill material 42 in the space 32, can
then be transported through a furnace. The underfill material 42 is heated to a
select temperature and for a predetermined period of time to cure the underfill
material 42, also at wafer level.
[0027] Figure 4 illustrates how alignment between the first and second wafer
assemblies 10 and 12 is tested before the combination wafer assembly 28 is
singulated. First and second conductors 53 and 54 are formed through the device

wafer 14 and the carrier wafer 22, respectively. Both conductors 53 and 54 are

connected to one of the combined terminals 30 if the second wafer assembly 12

7
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combi nati on wafer assenbly 28 may be renmoved fromthe
jig 36. The conbi nati on wafer assenbly 28, with the
waeaeniderd material 42 in the space 32, can t heeI/D82005/024487

transported through a furnace. The underfill materi al
42 ids heat eddto a select tenperature and for a
predeterm ned period of time to cure_ the derfill

has bren properlyaligudc wid thaeffret maéaré}sserr\gbzlzq- ﬁ%gf&%em will
illustrates how alignnent between the first and second

cond ey ig thAsszont wafer &%e@ﬂﬁ%hz ib snibalsgrad withaespedido the first
conbi nation wafer assenbly 28 is singulated. First and

second .cqnduct.ors, 53 an 4
watef ROt e SCUh b Goablelét B foni i AR'aHH Efitductor 54
respectively. Both conductors 53 and 54 are connected
through mpewet subplycesbi ascubatéeny G0ap gesistor 62 and 8 cpReat meter 64
waf er assenbly 12has been properly aligned with the

to thd Eﬁ&tcowah@for%s Bl eAOwillDe ivpleyéd vhlthe camdntinetdr 64 if
the second wafer assenbly 12 is msaligned with

respect to.the. first fer, as ' it

the FghBIEAoSa Ay S A e o cobfortle et ¢ '
t hrough a power supply such as a battery 60, a

[0028] esAs ilbustBed emBigure &r thermombingtiop vafer asrenbly 28 also allows
conductor 53. A current wll be displayed on the

for tlﬁﬂﬂrgg{uf Rt Eildwhiertinsvithbet thentbedas dastingb ehe first wafer
asse ies 10 and 12 are correctly aligned. [0028] As

illustrated in Figure 5, the c i patiQn A
asserablyETibian saPRpm B SRR sie FAR SAEhEH PR g by ghe

waf er 14 without the need to lamnate the first wafer
ceraraisentiey willert 22, allseigroietr wefeis2bistattached e podishing chuck 70.

strength provided by the ceramc carrier wafer 22. The

The §8fidHiRE HALEY0 72iheh REHAE Hiskel the RoBRMihoM W &SI erk{bly 28
I's E‘

€ po I'ng chuck 70 is*then used to place the

conbi nati on, waf
with the device wafer 14 ?:(r)n’%%tslggw%l ﬁ/olizs%ing pad 72. The polishing chuck 70

and polishing pad 72 are then moved, typically rotated, relative to one another so
that a lower surface of that device wafer 14 moves over an upper surface of the
polishing pad 72. An upper surface of the polishing pad 72 is abrasive so that
lower portions of the device wafer 14 are removed. The device wafer 14 is so
thinned down. The combination wafer assembly 28 is then removed from the
polishing pad 72 and the polishing chuck 70.

[0029] As illustrated in Figure 6, the combination wafer assembly 28 is
subsequently singulated into individual electronic assemblies 74. A blade 76 is
directed in x- and y-directions through the scribe streets 20 and through the
carrier wafer 22. Each electronic assembly 74 then has a respective die 78 from a

respective portion of the device wafer 14 and one of the integrated circuits 16 on

8
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with the device wafer 14 contacting a polishing pad
72. The polishing chuck 70 and polishing pad 72 are

wo b@n/omeved, typically rotated, relative to onRCHISI0N&E024487
so that a |l ower surface of that device wafer 14 noves
over an upper surface of the polishing pad 72. An

,f e_of pol i sh pad 72 is abrasive so
the regpactivg e 7 %o Fark ﬁgecapn%qﬂ?s eBbIe 24 alspdios paregpective carrier
renmoved. The device wafer 14 is so thinned down. The

substrath7hfroinoa re@feetiva wf & degrichomafécIDVERe é6@birtdtn
pol i shing pad 72 and the polishing chuck 70. [0029] As

jol

wafck SSUbR Bhisiful b0 AROF ARRERRABLIOT at Bl Rhnted i e
el ectronic Iissen‘olles 74. A blade 76 is directed in x-

2, the.pyrqdugtiosees Bhynderdlaaterial as dlnyated indigure®, alignment
through the carrier wafer 22 Each el ectronic assenbly

testirfdas likmtiaed in FRapedS avé tithainkSad illeRtatd EPRGY 8.
portion of the device wafer 14 and one of the

a Gt G the r.es d| e, 7
1003d) BBEECTATE Atd T Mg b BRR SR B ks AT i can
substrate 79 froma respective porti on of the carrier
be made srom pneHdhe slestreaid asnemblies 74sEadibbye p§ thespadkages 80
singul ated after interconnection as illustrated in

inclublieg drfarther biBstiateBdHEL s @Nadd frath A MATtd bf BBl @hdtRle A%
illustrated in Figure 3, alignnment testing as

Fl n rate
dietepiric Ak, 38 thf aibidimielts Edabari AT e kiR
varl ous asserrbl y packages 80 that can be nade from one
subsigpte §Raisdbred @hmctlasw&@almmm afseoibly7d. dh thérembodiment
packages 80 includes a further substrate 82 that is

£ Fi ’ |
o FIW ad@liBorhAl FoRALEPE cHAAGY GhicEorditdt ﬂﬂeeélg&%félﬁtaﬁ%embly

ers. In the enbodinents of Figures 7A an
74 wﬁﬂ (;[ihé Iaaaahonal substrate 82.

[0031] While certain exemplary embodiments have been described and shown in
the accompanying drawings, it is to be understood that such embodiments are
merely illustrative 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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substrate 82 is fornmed directly on the electronic
assenbly 74. In the enbodi nent of Figure 7B,
wa@dwsviwmnal conductive contacts interconnect tPEI/US2005/024487
el ectronic assenbly 74 with the additional substrate
82. [0031] While certain exenplary enbodi nents have
CL Q§ﬁ$ descri bed and shown in the acconpanyi ng draw ngs,
A‘ s to be understood that such enbodi nents are
merely illustrative and not restrictive of the current
invention and that this invention is not restricted to
tWaha$ pRdhinh&éd:.constructi ons and arrangenents shown and
described since nodifications may occur to those

1. ROORGS el et O PSR! SFeraReeySombles

eIectronlc assenblles conprising: connecting each one
comptisipgpl urality of first conductive terminals on a
plurality of integrated circuits formed on a device

Whekctify 8adleSRESE A gﬁu ? of fifst %Hﬂﬁlf'tin;é’ te?ﬁ?ﬁgﬁ%da plurality

conductive term nal carrier warer to

t.i on fer asse d singul ating the
of in f‘&’fﬁ?ﬁ@ﬁﬂf% Fred anee H%’Y%e Bt %@%Y%@%Péa plurality of
circuits to formthe electronic assenblies, each
seconfl @onduative texsdnblsyortavamigr avafespeorve c@hin@irﬁattibﬁ Wwafer
separated portion of the device wafer and a carrier
asse sttt € froma separated portion of the carrier
waf’er. 2. The nethod of claim11, further conprising:

singulating the combination wafer assembly between the integrated circuits
to form the electronic assemblies, each electronic assembly having a respective die
from a separated portion of the device wafer and a carrier substrate from a

separated portion of the carrier wafer.

2. The method of claim 1, further comprising:
introducing an underfill material that is located between the device wafer
and the carrier wafer before singulating the combination wafer assembly; and

curing the underfill material.
3. The method of claim 2, wherein the underfill material is introduced into a

space between the device wafer and carrier wafer after connecting the first

conductive terminals to the second conductive terminals.

10
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i ntroduci ng an underfill material that is |ocated
bet ween the device wafer and the carrier wafer before
w@revglwmrd ng t he conbi nati on waf er assenbly; aPdI/Us0FIER4487
the underfill material. 3. The nethod of claim!]
Iwherein the underfill material is introduced into a
space between, the device wafer aq carri er,vvafqir ag,ter
4. dhermeethodefidhaint By wherein e tndertt Eraferialss infrodiaced infd
second conductive termnals.4. The nethod of claim 3,
the sph&S & dboveatkiddphétit brémtiasi al is introduced into the
pace at above at nospheric pressure. 5. The nethod of
claim4, further conprising: placing the conbination
waf er assenbly in a jig; and providing the underfill
material through at |east a first passage in the jig.
5. &hemhethest dfodaion 4cfuatharAonIRESAGT conpri si ng: heati ng

the underfill material before introducing the
jﬂ%ﬂ% ithé cOMbaidtRin Wate dsb@nBRae jigh-anthe net hod of
[aim2 wherein the underfill "matertal is cured before

RPRBHGEn PaRar T MR el e RRG R Eastes Hihe e

devi ce wafer before singulating the conbination wafer
assenbly. 9. The nethod of claim8, further
conprising: introducing an underfill material that is

6. IBEALRthRELNESIN WD AR @RnpRdiAg:
heating the underfill material before introducing the underfill material into

the space.

7 The method of claim 2 wherein the underfill material is cured before

singulating the combination wafer assembly.

8.  The method of claim 1, further comprising:
thinning the device wafer before singulating the combination wafer

assembly.

9. The method of claim 8, further comprising:
introducing an underfill material that is located between the device wafer
and the carrier wafer before singulating the combination wafer assembly; and

curing the underfill material.

11
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and the carrier wafer before singulating the
conbi nati on wafer assenbly; and curing the underfil
woraioeni®mrir4 10. The net hod of claim8, wherein tPEI/US2005/024487

carrier wafer is made of ceramic. 11. The nethod of
claim1, further conprising: testing a current through
at |least one pair, the pair including a f'rs{ X

10. Eba@mdhbdeﬁmkﬁﬁi&aNhQWHIﬂﬁgéﬁﬁﬁﬁ“@@ﬁﬂ§é??@%o ARG
bef ore singulating the conbi nati on wafer assenbly. 12.
The nethod of claim 11, wherein current is provided
through a first conductor extendi ng through the device

fer and t.hrau ecan 0 ctor extending through
11. ﬁﬁ‘ﬁt‘n@g‘f’afgrc{%?gﬁr ?Cgﬁ}?%ﬁ%qoé!of manuf act uring a
plurality of electronic assenblies, conprising:,
testingrucimenithrongle af least ong pairdhe ki@ﬁ/\lé@ﬁlcgngé\ﬁn@é
wafer and a carrier wafer that forma conbination

condRfi6E t@RRRAPINA a SEEdiDcdiuciRdEfhiral Befcreiskigulatitg the
singul ating the conbi nati on wafer assenbly between

integrated circyi,ts fornmed on the device wafer to form
combipatigh XAfeLASEM el i es, each el ectronic assembly

havi ng a respective die froma separated portion of
the device wafer and a respective carrier substrate
froma separated portion of the carrier wafer, and a

12. r’lﬁ%@iﬂoﬂeoﬁ%ihil o1 Whetd§ ciirdft fsiprovitiethiralighetfisen

the respective die and the respective carrier

substrate, 14  Th t hod of ¢l ai 3 rei
condyebe ok dere i 5 eabl 3L R p R B Bdctr
conbi nati on wafer assenbly.
extending through that carrier wafer.

13. A method of manufacturing a plurality of electronic assemblies, comprising:

introducing an underfill material between a device wafer and a carrier wafer
that form a combination wafer assembly;

curing the underfill material; and

singulating the combination wafer assembly between integrated circuits
formed on the device wafer to form the electronic assemblies, each electronic
assembly having a respective die from a separated portion of the device wafer
and a respective carrier substrate from a separated portion of the carrier wafer,
and a respective portion of the underfill material between the respective die and

the respective carrier substrate.

14. The method of claim 13, wherein the underfill material is cured before
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15. The nmethod of claim 13, wherein the underfil
material is introduced between the device wafer and
we@amsierws7avaf er at above at nospheric pressure. RGI/U$2005/024487
conbi nati on waf er assenbly, conprising: a device
wafer; a plurality of integrated circuits forned on
. the device wafer; a plurality of first conductive
singwlatimgihe soBypingiéon weaserassemblyi.r cuits; a carrier wafer;
and a plurality of second conductive termnals on the
carrier wafer, each being connected to a respective
one of the first conductive termnals. 17. The

s S S R R

The conbi nation wafer assenbly of claim16, further
betwegnhe dewige wafer and catrjerorafen b abormemnosphesicqmessuge.
connecting each one of the first conductive term nals
to each one of the second conductive termnals; and an
underfill material in a space between the device wafer

16, o S LB R BHGRT, Lo ercomect o
a device wafer;
a plurality of integrated circuits formed on the device wafer;
a plurali;cy of first conductive terminals on the integrated circuits;
a carrier wafer; and

a plurality of second conductive terminals on the carrier wafer, each being

connected to a respective one of the first conductive terminals.

17. The combination wafer assembly of claim 16, wherein the integrated circuits

are identical to one another.

18. The combination wafer assembly of claim 16, further comprising:

a plurality of interconnection elements connecting each one of the first
conductive terminals to each one of the second conductive terminals; and

an underfill 'material in a space between the device wafer and the carrier wafer

and between the interconnection elements, the underfill material having been cured.
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