METHOD FOR FABRI CATI NG SEM CONDUCTOR COVPONENTS USI NG MASKLESS BACK
SI DE ALI GNVENT TO CONDUCTI VE VI AS Backgr ound [ 0001]
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[0005] Figure 2A illustrates the optimal alignnment situation wherein
the centers of the conductive vias 14 and the centers of the openings
40 are in WOWH¥E4EFi gnment . However, as shown in Fi gurRCDE2010423760
actual practice, the openings 40 in t he phot o mask 38 does not
perfectly align with the conductive viad 14. As will be further

expl ained, this situation can cause short circuits 44 (Figure 2D) to
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Brief Description of the Draw ngs [ 0009] Exenpl ary enbodi nents
are |IlustP‘é‘{‘)’éd inthe referenced figures of the drawings. It is

i ntended that t(pBosTbPidLAEDA Silladthtdsh@e fdrpqufaeahghrﬁ@lt aaedionewpdrbinahe to

be considered illustrative rather than mtlng
centers of the conductive vias 14 and the centers of the openings 40 are in perfect

alignment. However, as shown in Figure 2B, in actual practice, the openings 40 in the
photo mask 38 does not perfectly align with the conductive vias 14. As will be
further explained, this situation can cause short circuits 44 (Figure 2D) to form
between the conductors 34 (Figure 2D) and the substrate 12. As shown in Figure 2C,
the openings 40 in the photo mask 38 may completely miss the conductive vias 14.
As will be further explained, this situation can form open circuits.

[0006] As shown in Figure 1D, following formation of the photo mask 38, the
contactors 42 can be etched to remove contaminants and native oxide layers. Next, as
shown in Figure 1E, the conductors 34 can be formed in the openings 40 using a
process such as electroless deposition. The conductors 34 can comprise a highly
conductive metal such as copper. As also shown in Figure 1E, under bump

metallization layers 46, 48 for terminal contacts (not shown) can be formed on the



[ 0010] Figures 1A-1E are schematic cross sectional views illustrating
steps in a prior art method for fabricating sem conductor conponents
using a ba¥® BH#443hot o al i gnnent st ep; [0011] FiRfiieS20W/RE6HN
enl arged schematic cross sectional view taken along |ine 2A-2A of
Figure TAillustrating a conductlve viadin the prior art nethod;

[0012] Figure, 2B |s an enl ed schematic cross sectiqgnal view taken
al ong | i necomiusiarsy$4. Flhe p qr upp| pedaliizdtiondavsss fomd? camibgnivaned pergen

the Conduc%lﬁ%levﬂréce,@@ﬁcﬁa?ae&r&éqgﬁeﬂo%bﬁBu%%ﬂﬁarb@e metals. [ 0013]
Figure 2C is an enlarged schematic cross sectional view equivalent to

Figure 2B il ustt08fi ngFigisal 2ignmecht2thetlusete tm@ntidn@uﬂlthmée oriigeda by
the back Slnﬁgahgﬁr%él’ﬁtof %ec{ghfﬂgtors %4‘( tLQ qun%hctxxieguu&el ZRS sﬁ n in Lgﬁrrlg%f)d

schemati c Cross sectional View en’a ine D of ure
illustrati ngsaﬂngﬁmkntgxyrmmalbﬁhme(e $.he< ﬁgnnf.jwah lcmmsh(at amilutaélba)@kveﬁn de
conduct or odu hor t ur Eis enl arged
schematic o%cgl g’isa%@ﬁ‘?‘{ mce%qlﬁ%gﬂ"tg‘gé‘ﬁvg t@n zgt OSH QWPe‘n%gum i

i [l ustrati AgsaizembitGHEize ABWRED.gl, h-e ﬁﬂ@@z&?&duy@ad/é nanduifbdaek hkde
conduct or produci ng an open; 0161 Figures 3A-3E are schenmatic

cross sect Coslptoyd %d‘ihPFQIEif-‘Pfa‘{el‘ﬁ@l‘h met hod for fabricating
sem conduct or Hﬂingl vied/ ¢ RS ort s, D d%eﬂﬁﬂ?%? | ¥6ridehifte

al i gnnent ; | gure 4A 1's an en mat1 c Cross

secti onal vérewondakien Ctahmmgnﬂs ivrith ok efde léiegm,mg e@Bneddledjsrt thataitn Hawever,

conducti VetlIeO!Fc!rgg\Min%g egar}nﬁctasc Qf l?ﬁj‘ec l§el§t¥3c‘i§ Rt and limitations related therewith, are
intended to be illustrative and not exclusive. Other limitations of the related art will
become apparent to those of skill in the art upon a reading of the specification and a

study of the drawings.

Brief Description of the Drawings

[0009] Exemplary embodiments are illustrated in the referenced figures of the
drawings. It is intended that the embodiments and the figures disclosed herein are to
be considered illustrative rather than limiting.

[0010] Figures 1A-1E are schematic cross sectional views illustrating steps in
a prior art method for fabricating semiconductor components using a back side photo
alignment step;

[0011] Figure 2A is an enlarged schematic cross sectional view taken along
line 2A-2A of Figure 1A illustrating a conductive via in the prior art method;

[0012] Figure 2B is an enlarged schematic cross sectional view taken along
line 2B-2B of Figure 1C illustrating optimal alignment between the conductive via
and a back side resist opening;

[0013] Figure 2C is an eniarged schematic cross sectional view equivalent to
Figure 2B illustrating misalignment between the conductive via and the back side
resist opening;

[0014] Figure 2D is an enlarged schematic cross sectional view taken along
line 2D of Figure 1F illustrating misalignment between the conductive via and a back

side conductor producing a short;



[0018] Figure 4B is an enlarged schematic cross sectional view taken
along line 4B of Figure 3Cillustrating the conductive via follow ng
a pol yner Yf@ﬁ%’r’lﬂjf@% step; [0019] Figure 4C is arP@VRpY&a3760
schematic cross sectional view taken along |line 4C of Figure 3D
illustrating the conductive via foll ovvi‘hg a planarization step;

[ 0020] Figure 4D i s an. enlarged schematic cross sectional,K view taken
al ong |ine 4D ofVpkyuFiEgusE 28 Sueh catargrd sabrgatife srosyrseetinmal SKHUL L Y e

via and a bagkal&lids FERRAYDtiALstrating misali@Rdd: telviidh Shdbordic:RR §hA] ged
schematic cross sectional view equivalent to Figure 4Aillustrating a

back side beagkmsidedonduninraseduciig@nepen;i cal cormmuni cation with the back
si de conductor; 2] » Rioure ' e : |.£ C[ 0SS
sectional view L"é’&ﬂ/a%ﬁ%t%’* Fg%% escﬁ%na:tﬁl %@%Sr g%c?ﬁ%?}l%g%ﬁi@ﬁ%gng A
redi st ri butiedrvdc ord €ebtioatingn derhiesmduntal @atpoaatts iuwsingl eatk iles’l back side
communi cation, wi.t h.t he back side conductor; [0023] Figure 6A is

a plan vi eSPUPCR A HBHEE or conponent fabricated in accordance

wi th the nethod[@i7FiRkie8A3I an Bilarged [sOKd2thlic k@bl b:tibRaliveev takiidl @long
el evation view of the sem conductor caonponent; [0025] Figure 6Cis a

cross sect HBpaf of FienoiB thatralisgiacondnstivofollewingonetrh tegkepPial ong
section |ine 6CHesOirikigusgs Qlﬁenl@{kgd ﬁ;cékg:matig QRRZE ke b Ve tdk@ra@l()ﬁg

schematic side elevation view of stac conponents fabricated |
accor danceling B afHagure SRotlugifatifg dher exndenivgFia fodloaiinged pOgmier Hgpositinn

[ 0027] As U3 d herein, "sem conductor conponent” neans an el ectronic
el emrent that"i ncludes a sem conduct or substrate having integrated
circuits and [0019] Figure 4C is an enlarged schematic cross sectional view taken along

line 4C of Figure 3D illustrating the conductive via following a planarization step;

[0020] Figure 4D is an enlarged schematic cross sectional view taken along
line 4D of Figure 3E illustrating alignment of the conductive via and a back side
conductor;

[0021] Figure SA is an enlarged schematic cross sectional view equivalent to
Figure 4A illustrating a back side terminal contact in electrical communication with
the back side conductor;

[0022] Figure 5B is an enlarged schematic cross sectional view equivalent to
Figure 4A illustrating a back side redistribution conductor and terminal contact in
electrical communication with the back side conductor;

[0023] Figure 6A is a plan view of a semiconductor component fabricated in
accordance with the method of Figures 3A-3E;

[0024] Figure 6B is a side elevation view of the semiconductor component;

[0025] Figure 6C is a cross sectional view of the semiconductor component
taken along section line 6C-6C of Figure 6B; and

[0026] Figure 7 is a schematic side elevation view of stacked components

fabricated in accordance with the method of Figures 3A-3E.

Detailed Description

[0027] As used herein, "semiconductor component” means an electronic

element that includes a semiconductor substrate having integrated circuits and



5 sem conductor devices. "Wafer-|level"” nmeans a process conducted on
an el enment, such as a sem conductor wafer, containing nmultiple

senmi conducY820Hofdhent s. "Chip scal e" neans a sem condRfek/By2010/023760
conponent having an outline about the same as that of a sem conductor
di e. [0028] Referring to Fi gures 3A-3E, a nethod for
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circuits. Wafer 50, and each of the sem conductor
substr at esﬁggogagégﬁg?#%ﬁéﬁ Wide a circuit side 54 wherein the
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3A, each c (A1~ e - r
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the substrate 52, formng the via insulators 62 in the vias using a
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deposi ti ngscfi’m %to RulsiGee Vs8I Sih&gﬁdp li’st 6?1(2 cff UGhuisq&l Rl stErﬁJum)ﬁ ¢
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using a prapdssdacton sestrete R g a® inRa K@ triola@xPOS &intl hige 6OREUICHY YL
net al . i["‘? 4} ng V\éag7er 50 is attached to a wafer carrier 70
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(CVP) apparat us B nned OW ng Si de
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about 725 Egr e-mr%p}lé? Ih%rcogtﬁlrc!r’i{réa *51'&37 98 galmsl?e fa . OcW?y gtciﬂggr OIp I%(s:eli' n?e{cgi%ing the

vias 60 through the substrate 52, forming the via insulators 62 in the vias using a



100321 Next, as shown in Figures 3B and 4A, a renoving step is
performed to renove portions of the back side 56 of the substrate 52,
and exposeWOPPHNHB7 portions 76 (Figure 4A) of the condREHVRBINRES
58. The renoving step can be performed using a wet etching process, a
dry etching process, or a plasm etchid@ process, such as reactive

ion etching (RED. For exanple, for etching a senm conductor substrate
52 made of PEIFSCH! 2apol¥hciet@rpifgn pr s¥ide stavdhy 19d (et fppns adnity i
sol ution Ofnel BAY TR Do cARTEREH ARIEBIRR] HBod i EketrlEss AehSEMAL BV, @
sol ution of potassium hydroxide (KOH)" As shown in Figure 4A "the
renovi ng ssiepeiling opecrpey printingd Anothee method fbolormBetle pandfictivigevias 58 is

sem conduct o upst - at I S L.hal. ti.ons 76
of the congui%@vgﬁvql%sggg%v%ﬁ%at\éb%i %E% u@?&oﬁﬂtfﬂgﬁ%@ﬂw%g %E‘ @lede
56T of fronofutdvenmetal, and [H303Bhnihe e subsirad 63nsihy a prapessesicB&s atohing B,
a pol yner degositi on steﬁ) i d to forma polyner |ayer 78

s ,perfor
whi ch” coveP5 P fiR8 RS %%?@Qgcé’ivﬁén"g’r of the sem conductor substrate

52, and encapsu[m@Bels Thb & aexB0sEsttaRddto RalafBiQdatri@ 78 uélig @f catrt® adhesive
conductive_vias 58. The polyner |ayer 78 can co%Prlse a curable
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pol ymer | aygfer (810 kN d80if di ati Shdl £3%,i o Winni
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vi scosi ty b¢ perframed] Thiemngredndrei i formigveuspig aymenhanieglgan7gzatian apygratus,
deposi ted t .{ i i de T usi | tabl e prqcess
sueh as- spritcdderib kEPOiaNEE Sisthiriest Phodt RSk MRl ARG RPRTERT g
or |ithogrdpimed Baok stdeadfl.e, FollotvingShick gdmthinfing, &hs @raficrof) pal yaRy acan
be applied _tq the thinned k side 567, of t seni conducgt o fer
30, bt i ST b0 10 ARG R A ver G 7] dlsgrions
|iqui ds. FeihkPwhdld sEIPi fro6ldk i tB0bd PerfR@ledMBichn® &l Alrmaddh BE LELN SRle
The thickness of the resulting deposited naterial depends on the

vi scosity 8FmeRs (ug) terninal entiCtshe spin speed. This thickness is

selected to enc I r:m r 1 ions | : t.he
conductive vias ﬁ@gﬂ E}&ﬁt\l\g{;&gkﬂgg‘g keé? Eg%tfﬁlgq%éIa?/%érﬂi%/{éfm#@fgﬁedﬁgve
a t hi cknesssngfvefpogrong Of ths bAck side 56 of {heRGkklratde®t andasipesroamming pertgums es

3D and 4C, | angri,zat.i on st i S riprned to formplanarized .
cont act or s 1o e AR SEbeGoRHIGle Ve B8 SaRE e bl aledretb B PR Heine o
pl anari zesate ephingniocdsayedry/8cldngl pfaatssp ona plamardiching poksssEiuch as
surface 80. The pl ag_?lgi zation step clgnaé)e per f or ned uai ng chem cal
nmechani cal "FFAFaPP £ N For pERAMRIS, £Ap plehing & SCHRGoadeNP HBHRAGPYSs
are COMer giag lof @Nainl abhRt fef&lmgT?fHéEs%CEdﬁr 8¢ el SsigSE 86MiorEeE,
Pl asma Pol i shing Systens, or TRUST. The planarization step can al so
be per f or mEgrampthyk emaenam hpdranide i(ZMARDR onsitergatglyge ispladen of potgssiv y
cutting usi e R C iC
surface pl gﬂ‘g‘?ﬁﬂﬁﬁbﬁ%eﬂp?&ngﬂﬁ?& |r8%54‘éltEh gg%@gﬁﬁgggggfﬁﬂj %&el?%ﬁ&m
endpoi nt atentdve abonf aeld ofm phehe eamdivganducter \anbsta®, SBr lehung eh®\e@pased

|1 t of th ' ia 58. tatd t hj ck f
the. pol yrelCTALE IR B Poht HerbhE e 1 3he PSR oL e O
5-10pm side 5600B&dmMNeXt umas shown in Figures 3E and 4D, a
nmetallization step. is perfornmed.to formunder_bunp netallization
| ayers (UBM 82l,003§ﬁl QY-S SpPUmAR FiRugescnfat ¢Br & Polymsr denpsiton ffRCE i ve
vias 58. Therihdeto R PBYAL hy@tRQRhibiRYRES tﬁyﬁmneé%w@g}d&m 8Fihe

formed using a deposition or plating process, such as electroless
deposi t i onserar@siuetor subisitatd épomidtanoapsulptec D, exPorsd terahéral portions 76 of the
metal lizati . e 4 i Se. gne e lavers
o our - BoEN B ol e B B2 8 N B G
contacts 86ilifdtiegpolgintidy or EpsxyeXangldéion] the pohyaesr [renyy8neh dbdhidzafillens)
(LBM ayegucﬁzascs?ﬁ]ca?e(s), ol;la J%st%{]g ’%% hc%g%ﬁ%penlt %%( &remflzﬁ regleagns%fn &TE ,t z?rld t?lgCh

viscosity of the polymer material. The polymer layer 78 can be deposited on the



Mai n [0037] Referring to Figures 5A and 5B, additional back

si de processes can be perfornmed to form back side elenents in

el ectri cal WOGHHIA#BAt i on with the conductive vias 58. FFT/ERAHWIRES a5
shown in Figure 5A, terminal contacts 86 can be forned on the under
bunp metal lization |ayers 82, 84. The ternminal contacts 86 can
conprise solder, another netal or a conductive polymer, formed using
a sui t abl ettiesdsPickopidpr de 3808 st cHitae Jiressss 1SHY Sand1 SPRER, giozae
sol der al | qy,fRMoR E&@eﬂlgﬂﬁﬁn DU clIRb Al dr EﬂB%&ﬁh(}J. QYR SexBrapleS 4vith Spin
shown in Figure 5B, back sidé redistribution conductors 58 can al so
be formed evatingeapipanan ipebune gehasea@dicdftotthe thiongdnback| sigeb67 f| the

el ectri cal caTmnLERLLAR st LRichNE AEANANCLING, YLAS o 8in dE RRGH,Sh4e
redi stribuf7oR conductors 88 can f)e fformed using®a QU $°%5bT € process
such as el &équideolFedswitgppii tdatng tHarpplygier andt@ik carobe fyredaThethidkagss af
deposi ted layer . of tal .. In additiqon, ternm nal contacts 86 can he
formed on fiopitie Spodtor aetl Shamiomm ESaRierhr & 186 SLuBAH T 8Ty
as previ ougpeéd dernirthiRsbss is selectell @ afthputhd Moit@ehikdl BoRREK 76 (Bure 4A)
processi ng step, the sem conduct or vval?er 50 can be diced to forma
plurality of thehtopdugive &vizsetl. c Baont of cxawmbo riba pelygur (avey s washave a

Di ci ng Cantlﬁﬁm@é‘s“o‘?@%h{ shes lesi ng a process such as | asering, saw ng,
water jetting or etching. £ol | owi ng the dicing step, the

seni conduct or cH¥géineniest, 38 hEivguine FurasadD bandr éGpaeplafiarzatidrhetep is
carrier 70, 0039 shown in. Figyres 6A-6C, each .

seni conducP %rrfor{:ngf‘lrp%ng%rf"] Q@%lflrﬁzgﬁu%o&acg)r%g@i 8‘6&3&%"89“@‘&’%&‘?%15 é 55 he
havi ng a pblin@idatiyn Gfepcalss WlinarigesVihaspdbfinerEROE 9 Cloki® av pRn&r&ed

i ncludes a term nal %Oéé,i on, 76 whi.ch forms a %elf | i gned. back si de
9 conduct oPPYRRT SHRS &b { i PIERRTIZALEE Litsa F&h D%t BFTEPTHFT disingr phegd

si de condugfeekani4l ((JﬁélﬁHEeﬁio%EIGMPﬁl agd} td@mpld NQiaNE CMMPAdUphRhtus are
conponent 90 includes a back side polyner [ayer 78 encapsul ati ng the
term nal peemmeisially gvatablemisons iy facivyas Gichas FBesteshdSEBrildsma Padishinact s
86 in el eckld OFRYy&Y Cafd i 4]V, [ . .
sem conduczst%ért&@gdr?gonenﬁ 93B%ﬁggyﬁ%&g?igtgg chﬁ‘l?éﬁnﬂgr&& Ig? gc(l:t% ?inéélé g%}%arl
64, circui plaptrdetioredsisg rigoudéroor T fiducttiog $i15i68 aisarfedegddmar wait, such as a

conmmuni cat i i t he condugtive vias nd .a circuit side ouyter
i eroct o onag i IGnEROGYEL HEar@, e ArZhuBn il don i el S
openi ngs 92ndpoingut the BGifacstufahe ednidgitiveividse, e € amebve tal el Vinstfinb8f ther
alternately with contg’ﬁts in electrical comunication with the
conduct i ve RAHET B} ShnAcKPIETHat e Shigeieshef B PRUMET fver Sefrllodineude or
COW}JO”ent SFﬁQarizaﬁon ste]{ Qﬂ%ﬁ'ﬁegﬁﬁﬁmng to Fi gure 7, a st aCk_ed

sem conductor conponent 96 includes a plurality of the sem conductor
conponents 90 i W035lst Aekedisathoay imEiueisndE andupper wmorPioaiéon s©p-i8, a
m ddl e co t ul e
Subst 1 af o BACHERS 1 ket BeP M ARARAE Akss3mie £2 4 BNt By iR
can be bondadadt@s 7Hhef therdudiciivevias & Bl wnret henprindellzationipgare (ITBRIY- 2,

and the term | contacts, 86 on the m ddl e conponent 90-2 can b
bonded to- EhelbGAUGE PURSY S SaothRsiRg o e L BitEOte Mg Getiiess
addi tion, tfpsitientledtohaRNdep6ditoB6r OV haht avedr KaPRBRNIzadék ﬁJEMP be
bonded to el ectrodes on the nodul e substrate 94. Further, underfill

| ayers 98 EARSHR: fErHBEOPBiNER PhEEDfyEReinEswed 1o Poyide swhcs &id
the nodul ef&%ﬁg&@}o‘%dﬂg-tetyﬁ% %bmgagf@@hsigﬂretsm@. GRP UL 8nd iRk pﬁ%?ﬁg

the conponents 90 0-2, 90-3 facilitates 'the fabrication o

st acked comstalezations@/BM) layer §20@u Kpmphise &n adhasion Byyeroforrasdeofd metal such
aspects an di. e di s se bove, those of skill in
Checart wi i1 PREgn: shtplR oA R VA e R Sr v Bhicen ons
and subconbempiiseanslddnerae@ble mhdtali laydrifermeddosfea matat mebdidast thatpalldibum or

fol |l ow ng gglaended clains and clains hereafter introduced are



10 WHAT IS CLAIMED IS: 1. A nmethod for fabricating a sem conduct or

conponent cogﬁri Si ng: provi ding a sem conductor substrate
havi ng a cYPANY1'43de a back side and a plurality of cBTAURHMNRINY as

conprising vias extending fromthe circuit side to the back side, an
electrically insulating layer |ining the vias and a netal in the

Vi as; form aplurality o I rcujt . side conductors on the
circuit side i nm(-.oag]ct rﬁ@a}’reﬁe@ﬁt%@‘["o‘\fl\ﬁ fjf”huflﬁli‘fgati%(ﬁ‘@ﬁo(} SAragomponents
form ng anmp@s 3@@&36&%11&@ BY Pho@mbREC{H Gk 11 CF lofl he@idr Nt &E@IBH ngs

aligned with the conductive vias; renmovi ng portions of the
sem conductigeustbist-1BY e Ior edditioie thadressiidencthodeldfigges t3év-Hin gliminates

S e with ooy 8GR Ala SEETIRENE] LR iRl AL Bl SRS BE
si de encapﬁo:m_atibmgf pdwud:tensr%r{ﬁigup@ﬂ]i). oWsthathel ptebant snertfodd@fpuods 3ARBE),
Lo el DAL onS bt RS Y B DR S R
t he term nakhidhcié bdNsligasd td e cortlucAeesiaobs.t ThistaB6WE DRlcoRQIctivONRSs 58
formself aljigned conductors conprising the netal enbedded in the
pol yrer | ajfehavean fihplabeyeld FﬁBPgﬁ?éir- 151&3?1&% theie isgroaneavibibo fderming ¢ or s
o e oML LS T WA U AP G0 PGP ity
plurality 8f neymemiayerctnpraeidss additional pleamigali inadatwontetiwtcor the terminal
portion 76 (Figure 4A) and the semiconductor substrate 52, such that shorting cannot
occur.

[0037] Referring to Figures 5A and 5B, additional back side processes can be
performed to form back side elements in electrical communication with the
conductive vias 58. For example, as shown in Figure 5A, terminal contacts 86 can be
formed on the under bump metallization layers 82, 84. The terminal contacts 86 can
comprise solder, another metal or a conductive polymer, formed using a suitable
deposition process, such as stenciling and reflow of a solder alloy onto the under
bump metallization layers 82, 84. As shown in Figure 5B, back side redistribution
conductors 88 can also be formed on the planarized surface 80 of the polymer layer
78 in electrical communication with the conductive vias 58. The back side
redistribution conductors 88 can be formed using a suitable process such as
electroless deposition through a mask, or by patterning a deposited layer of metal. In
addition, terminal contacts 86 can be formed on the back side redistribution
conductors 88, substantially as previously described.

[0038] Following the back side processing step, the semiconductor wafer 50
can be diced to form a plurality of chip scale semiconductor components 90 (Figure
6). Dicing can be accomplished using a process such as lasering, sawing, water
jetting or etching. Following the dicing step, the semiconductor components 90
(Figure 6) can be removed from the carrier 70.

[0039] As shown in Figures 6A-6C, each semiconductor component 90

includes a semiconductor substrate 52 having a plurality of conductive vias 58. Each

conductive via 58 includes a terminal portion 76 which forms a self aligned back side



2. The method of claim1 further conprising thinning the
sem conduct or substrate during the planarizing step. 3. The

met hod of WP2PHW W44therein the formng the term nal contBc4S2810433760
conprises form ng under bunp netallization |ayers on the planarized
cont act ors. 4. The method of claifn| wherein the planarizing
step conprises chenj cal nechanical planarization (CVP) or grinding.
11 5oneORetHol 1bFuRsRaHHYL CRUYAMEN @oRFK | At h@kp%lqleoﬁoadact%ég
form ng therighkCth! & A&t IHE bAhRoRbueRr [BMEbAG B00hELES! & bicl SMeT
on the circurt side and formng the circuit side conductors on the
di el ectri cpplager layer 78 en@psubatingtthe termanal peitions 2 oh gheacandndtivorvdascitor
conponent | 8] ng. .pr.ovi.din L.conduct.or suybsirate
havi ng a cfjr?dggelrr%‘lﬁ{sa Pg%?tacetls ggé‘ﬁ e%lxgl(egbla%)ﬁg&%%lﬁgl\?’% y]ih()efcogg?lczﬁce:tvila\‘/gesg\‘/i as
conpri si ngThésengbnducas compdivat & miso ancud:s an isndysti¢ledhec tayont4, hercuit

circuit side to.the back side, an electrically i.nsulating | ayer |
i ng. t ne S0F iy ieadieors o ool contnortcaliBg i ghe fad TG vies
sem conductgr ariupsirbdt 6idé IRt tdi@eddds laysl €8 e BRQSEILQFEINRE 68 can
portions and surfaces of the conductive vias extending fromthe back

si de with #cheegmenigs 92 (Figye sl whih dligsordtrethel eapdrction itk SBaek
e, oA oy el DS LRSI RIS,
or gr eat er whivhrperrhie stheliigghef ixgltiple semiconductor components 90.

[0040] Referring to Figure 7, a stacked semiconductor component 96 includes
a plurality of the semiconductor components 90 in a stacked array including an upper
component 90-1, a middle component 90-2 and a lower component 90-3, mounted to
a module substrate 94. The terminal contacts 86 on the upper component 90-1 can be
bonded to the conductive vias 58 on the middle component 90-2, and the terminal
contacts 86 on the middle component 90-2 can be bonded to the conductive vias 58 on
the lower component 90-3. In addition, the terminal contacts 86 on the lower
component 90-3 can be bonded to electrodes on the module substrate 94. Further,
underfill layers 98 can be formed between the components 90-1, 90-2, 90-3 and the
module substrate 94. The alignment of the conductive vias 58 on the components 90-
1, 90-2, 90-3 facilitates the fabrication of the stacked component 56.

[0041] While a number of exemplary aspects and embodiments have been
discussed above, those of skill in the art will recognize certain modifications,
permutations, additions and subcombinations thereof. It is therefore intended that the
following appended claims and claims hereafter introduced are interpreted to include

all such modifications, permutations, additions and sub-combinations as are within

their true spirit and scope.



pl anari zing the polyner layer to forma planarized polynmer surface
and the surfaces of the termnal portions of the conductive vias to
formself aligned conductors conprising the netal enbedded in the

pol ymer |ayer and planarized contactors fornmed by the surfaces of the
term nal portions; control ling tlhe pl anarizing step to end
point at the surfaces of the termnal portions; and formng a

plurality | Lbution conductors on the planarized pol ymer
surface i n%éﬁ&rﬁt&%ﬁact with the planarized contactors.
7. The nethod of claim®6 further conprising formng a plurality of

metal | i zation | ayers on the redistribution conductors and form ng
terninal cont act ¢* Bhe frigrigptingasemisandug{ps eemponent comgrisifgie et hod of

claim6 further,GomRg iaSieificdnidib"Gibaral Héﬁﬁ%EyCh@ﬁit e, 3@&1? SAPaAR 122
on the redistibution conductors. 12 9. The nethod of claim6
further coppraliti dgondickive nigs comprisingi israatentiog Doabthe ciret fidom thhbadkack
si de PriOrglidah Q@ctﬁ&a@lg'h%glaﬁﬁgﬁyer linjng the'vias Jﬁ% nligl:’éltﬂpﬂcgfas;d aim 6
wherein the depositing step T7s peﬁgrne using a spin on process.

11. The net hod fofming ai phuBlitvhed eronittside pndudtels ng &t epewt oie de slectipal

sem conduc 08)5 cﬁ!ﬂﬂ?{n@%&%n?ﬁb aviéssem' conductor wafer attached to a wafer
carrier, an The etc I'ng, c?epoSiting and pl anari zing steps are

per formed on t Hemsegrarcowteluditlestriniaf@ronahd dchididehating opantngs @ligned with

the conductive vias;

removing portions of the semiconductor substrate from the back side to expose
terminal portions and surfaces of the conductive vias extending from the back side with a
height X;

depositing a polymer layer on the back side encapsulating the terminal portions
and the surfaces of the terminal portions with the polymer layer having a thickness equal
to or greater than the height X;

planarizing the polymer layer, the terminal portions and the surfaces of the
terminal portions to form self aligned conductors comprising the metal embedded in the
polymer layer, a planarized polymer surface and planarized contactors on the conductive
vias, with the planarizing step controlled to endpoint at the surfaces of the terminal
portions; and

forming a plurality of terminal contacts on the planarized contactors,

2. The method of claim 1 further comprising thinning the semiconductor substrate

during the planarizing step.

3. The method of claim 1 wherein the forming the terminal contacts step

comprises forming under bump metallization layers on the planarized contactors.

4. The method of claim | wherein the planarizing step comprises chemical

mechanical planarization (CMP) or grinding.



12. The method of claim6 wherein the etching step renoves from about
5-10 m of the sem conductor substrate and the depositing step forns
the polyner layer with a thickness on the back side of from 10-25m
13. The nmethod of claim®6 wherein the height X of the term nal
portions on the back side is about 5-10 pm and the depositing step
forms the polymer layer with a thickness on the back side of from

10- 25m 14. A nethod for fabricating sem conductor conponents
conpri si ng: ~providing a sem conductor wafer conprising a circuit
side, a back sigleTheafiéthad ¢ diml I furth@fcoMBRIIEORTIGE He fEIMRSS BLRSINGY NI
a plurality of integrated circuits; formn IuraTlty of

. rcui ormng a plur _of
conduct i vetapdador b fyminsm diglepirie dryanen Be cisemistidesand Sompagihe lgicuit sidei t

si de to thgragksshdR didledicald:i cal comunication with the integrated
circuits, each conductive via conprising a via, an insulating |ayer

inthe via and a netal filling the via; formng a circuit side
dielectric layes Qn.dabig 6i fabliladinsh 48 ; ' Llrcuit side
conductors on the ci rcuiftB %ﬁﬁéeeha?g%grgﬁhgg&?%f&egrpg%éﬁgg(ing%}sﬁgbal cont act

wi th the conduatdvidingjsassmiconductor substfate havigg arciouit eideds diaelc side il ay er
R e e
sur f aces othe chaitaidedo el back siilg sn kisvtiicalyanduttighiays loing the viasaild smetel;
in the vias;
etching the semiconductor substrate from the back side to expose terminal
portions and surfaces of the conductive vias extending from the back side with a height
X;
depositing a polymer layer on the back side encapsulating the terminal portions
-and the surfaces of the terminal portions with the polymer layer having a thickness equal
to or greater than the height X; |
planarizing the polymer layer to form a planarized polymer surface and the
surfaces of the terminal portions of the conductive vias to form self aligned conductors
comprising the metal embedded in the polymer layer and planarized contactors formed by
the surfaces of the terminal portions;
controlling the planarizing step to end point at the surfaces of the terminal
portions; and

forming a plurality of redistribution conductors on the planarized polymer surface

in electrical contact with the planarized contactors.

7. The method of claim 6 further comprising forming a plurality of metallization
layers on the redistribution conductors and forming terminal contacts on the metallization

layers.

8. The method of claim 6 further comprising forming a plurality of terminal

contacts on the redistribution conductors.



-

depositing a polynmer |ayer on the back side encapsulating the
termnal portions with the polyner |ayer having a thickness equal to
or greater than the height X pl anari zing the polyner |ayer to
forma planarized polynmer surface and the surfaces of the term na
portions to formself aligned conductd2s enbedded in the pol yner

| ayer having planarized contactors fornmed by the surfaces of the
term nal portions; controlling the planarizing step to end
point at the surfaces of the term nal portions; formng a
plurality of redi Stie higtho@rofCelmeiiGt Airte0Borhfieing Shafing €@t ROhiyeEuctor
surface in1§|60té g%%cogmgct W t thgwplanarlzed contactors; and

di ci ng the® e Rorite the sigBinZ P4 he seni conduct or

substrat es. 15. The nethod of claim 14 wherein the renoving
step conprises etchl The nmet hod of claim 14 further
conpri sing thi ﬁ'aletl’PFéh%‘,‘é’ﬁF@%éu‘éﬁﬁm the Kenositing ficp fepapfREReAYSHE apitor
to the rengyhesst ep. 17. The nmethod of claim 14 wherein the
depositing the polyner |ayer step conprises spin coating. 18.
The nethod of claim 14 further conprising formng a plurality of back

side el enents th r i AR . i i W
the redistri bu'(t)llrlon ?%é;%%@r s? Ifaéigﬁn dql‘g{.e?#?]ethgr:érﬁglgﬁ%?%ﬁ? Zﬁgljﬁ??% ﬂ;é]
further copridosiuiorf bstiatrgonua demicbudwptoneater laftached tna haa\i)ee rcgirien andhehe

redi Stri buling, gay%gg@sﬁ_ﬁﬁgosn% PR ROR! arf YRGS A ok NGRS e UD

metal lization
attached to the carrier.

12. The method of claim 6 wherein the etching step removes from about 5-10 pm
of the semiconductor substrate and the depositing step forms the polymer layer with a

thickness on the back side of from 10-25um.

13. The method of claim 6 wherein the height X of the terminal portions on the
back side is about 5-10 pm and the depositing step forms the polymer layer with a
thickness on the back side of from 10-25um.

14. A method for fabricating semiconductor components comprising:

providing a semiconductor wafer comprising a circuit side, a back side, and a
plurality of semiconductor substrates having a plurality of integrated circuits;

forming a plurality of conductive vias through the semiconductor substrates from
the circuit side to the back side in electrical communication with the integrated circuits,
each conductive via comprising a via, an insulating layer in the via and a metal filling the
via;

forming a circuit side dielectric layer on the circuit side and a plurality of circnit
side conductors on the circuit side dielectric layer in electrical contact with the

conductive vias;



14 20. The nmethod of claim 14 further conprising formng a
plurality of term nal contacts on the redistribution conductors.
21. A sem conductor conponent conprising: a sem conductor substrate

having a circuit side and a back side; a plurality of
conductive vias in the substrate, eacR3conductive via conprising a
via, an insulating layer in the via and a netal filling the via; a
pol yner |ayer on t.he back side; and . a.plurality of back sid
Bonduct or s compPTRHE" PRF AT B e ke GTEURMe daHaGLpTReS fliged with
enbedded i fethRup@lcwim) | ayer. 22. The sem conduct or conponent

of claim 21 wherein the conductors conprise planarized contactors.
23. The semi corBUeYR$ P%ﬁ&?&%ﬁmba@f sidg teiexpost tempharting #pd sufanes of the

plurality @ndé®ReiRaghaesy RE® XU théack SREUCT OT S.

depositing a polymer layer on the back side encapsulating the terminal portions
with the polymer layer having a thickness equal to or greater than the height X;

planarizing the polymer layer to form a planarized polymer surface and the
surfaces of the terminal portions to form self aligned conductors embedded in the
polymer layer having planarized contactors formed by the surfaces of the terminal
portions;

controlling the planarizing step to end point at the surfaces of the terminal
portions;

forming a plurality of redistribution conductors on the planarized polymer surface
in electrical contact with the planarized contactors; and

dicing the semiconductor wafer to separate the semiconductor substrates,
15. The method of claim 14 wherein the removing step comprises etching.

16. The method of claim 14 further comprising thinning the semiconductor wafer

from the back side prior to the removing step.

17. The method of claim 14 wherein the depositing the polymer layer step

comprises spin coating.

18. The method of claim 14 further comprising forming a plurality of back side
elements on the polymer layer in electrical communication with the redistribution

conductors.

19. The method of claim 14 further comprising forming under bump
metallization layers on the redistribution conductors and terminal contacts on the under

bump metallization layers.



24. The sem conduct or conmponent of claim 21 further conprising a
plurality of back side redistribution conductors on the pol yner |ayer
in electrical contact with the termnal portions. 25. The

sem conduct or conponent of claim 21 wherein the term nal portions
have a height of from5-10 pm 44. A stacked sem conduct or
conponent conpri sing: a plurality of sem conductor conponents
In a stacked array, each conponent conprising: a sem conduct or
substrate having a circuit side and a back side; a plurality of

conductive vi a0l Miehfetiotst dlaitel4 RaGh GMPEREIMSING @ PRI bSiehfindl
via, an insulating layer. in the via and a netal filling the via; 15
a pol yner FoNAsts oghe rEistltonscopuctoss, 4 a plurality of back side
conductors conprising termnal portions of the conductive vias

enbedded in the polyner |ayer; o
21. A semiconductor component comprising:

a semiconductor substrate having a circuit side and a back side;

a plurality of conductive vias in the substrate, each conductive via comprising a
via, an insulating layer in the via and a metal filling the via;

a polymer layer on the back side; and

a plurality of back side conductors comprising terminal portions of the conductive

vias embedded in the polymer layer.

22. The semiconductor component of claim 21 wherein the conductors comprise

planarized contactors.

23. The semiconductor component of claim 21 further comprising a plurality of

terminal contacts on the conductors.

24. The semiconductor component of claim 21 further comprising a plurality of
back side redistribution conductors on the polymer layer in electrical contact with the

terminal portions.

25. The semiconductor component of claim 21 wherein the terminal portions

have a height of from 5-10 pm.

26. A stacked semiconductor component comprising:

a plurality of semiconductor components in a stacked array, each component
comprising:

a semiconductor substrate having a circuit side and a back side;

a plurality of conductive vias in the substrate, cach conductive via comprising a

via, an insulating layer in the via and a metal filling the via;



t he conponents stacked back side to circuit side with the conductive
vias in alignnment. 27. The stacked conponent of claim 26
wherei n each conponent conprises a plurality of termnal contacts
bonded to the conductive vias on the conponent and to the conductive
vias on an adj acent conponent. 128. The stacked conponent of

cl aim 26 wherein the conductors include planarized contactors and

termnal contacts. on the coptactors. 29. The stacked conponent
of claim 26 furt¥pdymeg ??E&ﬁgm%SWBdﬁpe substrate supporting the

stacked array. gaplurality 08Back iR cShdetoRtomPARNERRhinal posdcak OF A6 ciaéigien
t he conponents include a first conponent and a second conponent

having a pYiay @nbeddedgp theghmsrlayetont act s bonded to the conductive vias
on the first copgpef8finents stacked back side to circuit side with the conductive vias in

alignment.

27. The stacked component of claim 26 wherein each component comprises a
plurality of terminal contacts bonded to the conductive vias on the component and to the

conductive vias on an adjacent component,

28. The stacked component of claim 26 wherein the conductors include

planarized contactors and terminal contacts on the contactors.

29, The stacked component of claim 26 further comprising a module substrate

supporting the stacked array.

30. The stacked component of claim 26 wherein the components include a first
component and a second component having a plurality of terminal contacts bonded to the

conductive vias on the first component.



