METHOD FOR FABRI CATI NG SEM CONDUCTOR COVPONENTS USI NG MASKLESS BACK Sl DE
ALI GNVENT TO CONDUCTI VE VI AS Background [0001] Sem conductor conponents,
such as oWoposc@ak@7packages, are bei ng nmade thinner andpsmaisb@w/obivan

previ ous generation conponents. At the sanme tine, electrical and packagi ng
requi renents for sem conductor conponents are becom ng nore stringent. One
chal l enge during fabrication of sem conductor conponents is the alignnent
of el emenMETHOD & CREABRIGA DING SENTCONDICCTOR CONVIPANEN TS/ SINERt S on

the circuit sivASKIOESSRBATWK SIDECAHIGNIVWENTI PO CONDUOTNEL VIAIST cui t si de
el enments, such as circuit side conductors and bond pads, to back side

el enent s, gguGh, a5 Pack side conductors and term nal contacts. The
conductive vias are becom ng smaller, such that conventional fabrication
processes for H00ghi S\@nitchmdlmmohmmpommtwiﬂxshta@ dhfr keasd deckepesrant beiag e
becom ng rmre diffic [0002] Figures IA- IEillustrate a sem conduct or

fabricati BR fﬁlae&sa"ﬁrﬁ% feg Hlapr@e\& Py BHASFRLIOZF CORURAEUE | v thE S81F Aing,

sem condugf.QicaIURRt #&k@glﬁ@ &ﬁﬁr‘ém%hflefo‘} 8&h IR édﬁ?poi@%%@%@cdnﬁn?n i ssue.
As shown in Figure 1A a sem conductor wafer 10 includes a plurality of

sen co nd ugtood stsugmt r e shdlEnge dehngabs eationori damicondtitereconTonce i thonduct or
waf er c m,cond ct r substrates wel. | include a
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circuit side 16 to the back side 18 thereof. Each conductive via 14

conpr i sesaaciteibtigh conducys iand tred padd. o dacieside olepents. steh a9 bagknsidewi th a
via insul é‘ér}&ﬁw%?s %(Hsjtefn&l Aa?g M!‘Elétk‘ %h%o{&ggl&t \f &r"é"becérﬁ%%%nﬁl%r al,gp shown

in Figure eac em con or su SO 1 nc es a plurality of

redi stri btiat etnweafichit febrkaldén proctdses fdrra(hlghingSthd @odductife @la8abd bacakide
communi cation with the conductive vias 14. The redi stribution conductors 24
are i nsul 8eBENPRFPIARIRERPEHiHifMtor substrate 12 by an inner dielectric

| ayer 26, and %@21:%\{%['{ leﬂylsgaﬂug’t&’ét% B floR&ldibiCrabA¥ion PPocclh WRLRT 10 1S

attached to a rier
the alignment of conductive vias in a semiconductor substrate to back side features on

the substrate is an issue. As shown in Figure 1A, a semiconductor wafer 10 includes
a plurality of semiconductor substrates 12, such as semiconductor dice. The
semiconductor wafer 10, and cach of the semiconductor substrates 12 as well, include
a circuit side 16 and a back side 18. In addition, each semiconductor substrate 12
includes a plurality of conductive vias 14 extending from circuit side 16 to the back
side 18 thereof. Each conductive via 14 comprises a through via 20 in the
semiconductor substrate 12 lined with a via insulator 22 and filled with a conductive
metal.

[0003] As also shown in Figure 1A, each semiconductor substrate 12 also
includes a plurality of redistribution conductors 24 on the circuit side 16 in electrical
communication with the conductive vias 14. The redistribution conductors 24 are
insulated from the semiconductor substrate 12 by an inner dielectric layer 26, and are
covered by an outer dielectric layer 28. The wafer 10 is attached to a wafer carrier 30
using a carrier adhesive 32, which permits back side fabrication processes, such as
back side thinning and planarization, to be performed. These processes planarize the
substrate 12, and form planarized contactors 42 (Figure 1A) on the ends of the
conductive vias 14. The wafer carrier 30 also allows other processes to be performed,

such as the formation of back side elements (e.g., terminal contacts). In the present



using a carrier adhesive 32, which permits back side fabrication processes,
such as back side thinning and pl anarization, to be perforned. These

pr ocesseswplaramiede t he substrate 12, and form pl anari zedTas1Q02T66 42
(Figure 1A) on the ends of the conductive vias 14. The wafer carrier 30

al so all ows other processes to be perfanmed, such as the formation of back
side elenents (e.qg., termnal contacts). In the presentcase, a photo

pat t er ni ngaspy Opr&6 pageld@igngopss iobdirg ptdofydniofank batidede onetlictons 34 34 i n

el ectrical comunication with the conductive vias 14. [0004] As shown in

Fi gure | BN §Iprig] GomBRiceEpm g the epnsdestiyesvignl4i at ed by depositing a | ayer

of resist 36 Ognéiotiﬁ Rackowd @?F?%%Iré)letﬁf‘eﬁ}ﬁﬁ@ a&é?nﬁggb;mé&mm@ﬁaté@%st 36

can be deposit usi ng a conve onal process suc spi n coati ng. Next,
as shown depositogradaildr of trévest 34 yarthobadkesdes8 @bthe avafdyel Oe XPedeybrafidesievel oped
to forma hotg1 sk .38 on the back.side 18 of the wafer 10. The photo mask

38 i ncl udé A" ILTREPS BYN% AeIINEE A8 RISCEY WRBISEPY FHHMR t N¥héS exposed

cont act or shftdh ANFicR FONAH ALY R Vedd 3bdeanMd SPIERL arifdevRRpag Iid €d1gfa Usi ng
alignment marks on the circuit side 16 and on the back side 18 of the wafer

10. Howevehoto deaskt3d arhthediagle sl k8hef thorvddot 10/eTh¢ abotomask B & iheludiye of t he

i 4 d.the .limtat,. 1t | _phaqt i t,
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faci | itat gordbuc@Vyreag 14.t heicamaaiuahibétacHicasd ddng€ algigcniRdekd & gercidchian t he

openi ngs 4_0?{&represent ed by dotted lines in Figure 2A) in the photo mask
38. For esidegpendiopethedigkictdovEs of te wafcg dR. HAgwevws dupsiodde sizerafttee (1 D) of
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(OD) of a Is allows m's gnnen nm on each side
of the cophiatoekpusd @giiphdent,aligatight canMRAbifickitgoaehidA. 1Ad shotvnah @dguirbe
opti mal alignnent si %ﬁg%ti on wherein the centers of th condtfcti ve vias 14

1

and the céft 8t erdst ta Rsilye sliggmento ther conductygryigrt4 531 hamade lan Br, as
shown in Fj - [ i : ' ' pheto mask
38 does ngite%ﬁlgl o4 gﬂag%?%&n@dv\? P 6 h%ggu?dg%&jvfiﬁgge ?g‘.’tbznsésgﬁgl ﬁ%@ furt her
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This allows misalignment of about 3.5 um on each side of the conductive vias 14 to
occur.

[0005] Figure 2A illustrates the optimal alignment situation wherein the
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



the openings 40 in the photo mask 38 may conpletely m ss the conductive
vias 14. As will be further explained, this situation can form open

ci rcui t s.wpQO0Bij4633 shown in Figure ID, follow ng fornmaPconsedionkssephot o
mask 38, the contactors 42 can be etched to renove contam nants and native
oxi de | ayers. Next, as shown in Figure 3E, the conductors 34 can be forned
in the openings 40 using a process such as el ectrol ess deposition. The
conduct or sordhcan34.omhe ilﬁleelablhhg hayaltiganidudhyere 4648 kas be forasedoppes. As

al so shown in Figure IE under rrp nmetallization |ayers 46, 48 for

term nal %WP%&RY@C@(SWC saﬁ&mrol@é% dpesitigh pePiH It Ne & dict or s 34. The under
bunp metal | | zajges) 'aﬁg st oD 4haCa fuOITEb RN BbRHI! %?ﬁs%dpﬁ cess
such as electro ess deposition out of suitabl'e netal's 0007] Figures 2D
and 2E i | husdigamentpditientandbctprsaldl tertse craldsetdvebyasrﬂébaAs gmmrm Rfurt 2O,
conductors. 3411 to tqﬁhcond ctive vias 14. As shown é% ZFE)

mi sal | gnnBHEIBYMENSHed PMARAIAENY &-&p. = X 1BV FAf BT S 8’6§ %‘of‘ cEhi ts 44
bet ween the cadueloss a%& tﬁ@@eﬁllft%n§€c%rcmtiﬁﬁeof2 SUBSEERNE id Fighe Fhown in
Figure 2E, msalignment by a large amount (e.g., >9 mm) can cause an open
circuit bertlmélenmmdayc@l@mmrmu@ﬂc 2nd9t i) conehuse kv epei eirclit beheemahe I n vi ew
of the fore]fcao tg rrﬂo ved thods L{or fabricating sem conductor conponents
wi th back ¥y Péﬁ% Cgpgu '€€dEd T'n the art. However, the f or egoi ng
exanpl es of theous| at Bd vask andhé i fkdgdlrigonEnielat afethbRr @w tibrictifg i nt ended
to be illustrative and not exclusive. OQher Ilimtations of the related art
wi || becopenispphiceicomporgivs withfbaglhk pidp clgmankeargmecdpdon the aléaéiq’i@Vém t he
specifica o) g t t

Dr awi ngs [%0%?%% e§ 1 %segrﬁbg)glrﬁg% agtr gmliﬁdn? tlop?srgfa&e% e re ee{r}gnced
figures ofntédied do amlmg;sratwet anc‘snotreb(e]md@d tOhdr lirhgatimb od ithertsedund wilhe
figures djsclosed herein are.to be considered i]lustrative. rather than
limiting. L?@mppmegh%@owf il i thecrhwppiy 3 Ecadingy t@%é&%‘ﬁ&tlow P
illustrat ktggy§§glg§iré gs prior art method for fabricating sem conductor
conponents using a back side photo alignnment step;

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 enlarged 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;



[0011] Figure 2A is an enlarged schematic cross sectional view taken al ong

line 2A-2A of Figure IAillustrating a conductive via in the prior art
nmet hod; [wWORBlo/Wugsare 2B i s an enl arged schenmati c crossPseaiSzanak3i7eé ew
taken along line 2B-2B of Figure 1C illustrating optinmal alignment between

t he conductive via and a back side resi4gt opening; [0013] Figure 2Cis an
enl arged schematic cross sectional view equivalent to Figure 2B
illustrating n{eodb] gritigit Detivesn chlaged osuliumbiiy ecrvdsasaationdl heickhvackesi de

resi st opening; [0014] Figure 2D is _an enlarged schematic cross sectional

vi ew t akeﬁqlawgﬁg tpiFigare élﬁflhustrgtmgemllaahglpmﬁgtheéweﬁlgthﬁicgaqmcgﬁﬁm agbg ween t he

conduct i vg,\l %d&t@?ﬁ%dﬁéi@%a&%ﬁ’mor producing a short;[0015] Figure 2E

is an enlarged schematic cro sectional view taken equivalent to Figure 2D
illustrating ndb] giingmts Bateene tshieencrdoaoss vectional arrdvsaillostedtingi ale

conduct or pr.oduci ng .an open; [ 0016] Figures 3A-3E are schennti ¢ cr,0ss
SRR T R gl St AR o S AR S e
conponent go ki WRakehBss; back side conductive via alignment; [0017]

Figure 4A is an enlarged schematic cross sectional view taken along |ine 4A
of Figure 3B i [00131 rBigumegt/a icamenleted sclicolatiowirerg saefiamat ichalekestlepg [ 0018]

Figure 4B,.is,anenl arged,.schemati c cross.sectional, vie aken along line 4B
of Fi gur o 3R R E R P TP U ENE s RO S IR e el R\ Gor Yer “deposi i on
step; [0019] F{@uBp MiGuieiBns antidiged sSRemBides Geaimab ool @R alh@w t aken
along line 4C of Figure 3D illustrating the conductive via follow ng a

pl anar i zatin®ABsafdfgueot2 djustrptig theapniectys e fellayang sdtedyragt ¢epepisien
sectional (view taken along line 4D of Figure 3E illustrating alignment of
t he conductive via and a back side conductor; [0021] Figure 5A is an
enl arged schenfi010] cFigss &6t dmoardhrged evhedchtic WadB nkctionaFvgur tkéalong
illustrat 'i-ng a Qack side term naﬁl contact in ?I ectrical communication with
in¢ 4C of Figure 3D 1illustrating 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 5A 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
clectrical 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

clement that includes a semiconductor substrate having integrated circuits and



t he back side conductor; [0022] Figure 5B is an enlarged schematic cross
sectional view equivalent to Figure 4A illustrating a back side

redi stri bwoi2or/waessduct or and term nal contact in el ectriPcalusecaoedroecat i on
wi th the back side conductor; [0023] Figure 6A is a plan view of a

sem conduct or conponent fabricated in accordance with the nethod of Figures
3A-3E; [0024] Figure 6B is a side elevation view of the sem conductor
conponent senhidOhikctdri diuices. 6 CWfemlegelsaeBRcd paeads sonducted ohhah slemeagnduct or
conponent ﬁé("gken al ong section |ine 6C 6C of Figure 6B; and [0026] Figure 7
is a schefdtli 85 & FEEPRAPSIOT oWl e PN g EWEYIE SRPHOBAYLCY SHMPRRREY i n

accor dancec,tfa kN e IRt HodnRbndtl i Bipdhtn havidgad! dufithcDRS G hRELAR ak ?0 27] As

used herein, "sem conductor conponent™ mnmeans an el ectronic el enent that
i ncl udes thasefm ssomderctuotor dicbstrat e having integrated circuits

andsem conduct vices. "Wafer-levyel" neans rocess conducted on an
clemont . such L0 ShiiFR Bt Bihafert: CERIRPhECaRTHRETSOHCESduct or
conmponent gomp&AthR 3R BaskiBBaclesi8e MlisRRAH e ebndeRonadts MavikAe. ansout | i ne
about the sane as that of a sem conductor die. [0028] Referring to Figures

3A-3E, a shstvonh Figeref Bord scmiconflusomivaderdiceanr becpmpinéntlhe semipgndueaiok| ess
back side_alignnent to conducti.ve vias is illustrated.. As shown in Figure
oA o s or Rl SOTRRhaGDs BRPEHY ok Xomito R ustat bt et St AT e b SR blr o1 %0
i ncl udes dicp) ¢dnMihing sefi@RELGONHEGERrandURFAsE Sir&dss. STHNseagicGRIc@eenduct or
di ce, containing sem conductor devices and integrated circuits. The

seni condu®ebr Sarkdt cab of dheiserispndyctar yebYwigscamsuvelbrindudse cuewtsido as

well, inc - Clal CULL . Si rei em C i nd
't egr ot et ae il HeGhlieqalBopd- iRl ANt i SRR ATbRL bl SR 0
sem condusitder5&ubkt hadidon2 cadhC kemliesnductlr usubkirity §I incndischipleralityafS8

extending fromcircuit side 54 to the back side 56 thereof. The conductive
Vias 58 aPRAdURNE et P CICTEBRRM CHENS M Thia e NeekP s rnBEPT ddUF ces and

i ntegrat egy GG {8158 b8 SRULANEMAMARIcIHRS Widt e 3¢miconductor devices

and integrated circuits in the semiconductor substrate 52.

[0029] As shown in Figure 3A, each conductive via 58 comprises a through,
generally circular via 60 in the semiconductor substrate 52 lined with a via insulator
62 and filled with a conductive metal. The conductive metal can comprise a highly
conductive metal such as copper, nickel, gold, aluminum, titanium, iridium, tungsten,
silver, platinum, palladium, tantalum, molybdenum, zinc, tin, solder and alloys of
these metals. The via insulator 62 can comprise an electrically insulating material
such as a polymer (e.g., polyimide) or SiO,. As also shown in Figure 3A, each
semiconductor substrate 52 also includes a plurality of circuit side redistribution
conductors 66 on the circuit side 54 in electrical communication with the conductive
vias 58. The circuit side redistribution conductors 66 are insulated from the
semiconductor substrate 52 by an inner dielectric layer 64, and are covered by an
outer dielectric layer 68.

[0030] All of the elements described so far including the semiconductor
substrate 52 with semiconductor devices and integrated circuits therein, the
conductive vias 58, the circuit side redistribution conductors 66, and the dielectric
layers 64, 68 can be formed using well known semiconductor fabrication processes.
For example, the conductive vias 58 can be formed by etching or laser machining the

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



[ 0029] As shown in Figure 3A, each conductive via 58 conprises a through,
generally circular via 60 in the sem conductor substrate 52 lined with a
via i nsulwoanid@4eand filled with a conductive nmetal. ThecCrarsduoorizeo met a
can conprise a highly conductive nmetal such as copper, nickel, gold,

alum num titanium iridium tungsten, &Gilver, platinum palladium
tantal um nol ybdenum zinc, tin, solder and alloys of these netals. The via
i nls ul at oE pﬁﬁessasmcllﬁ: @Hpblg;&;br aepaditat o1 @x’:ihelk grdvﬁﬁydtt&l thag depdsitiigad nietd h?] as a
polymer (e.g., polyimde) or SiQ2. As also shown in Figure 3A eac
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conduct or ® 6Gmathe vias G0 ghedwhy dmughehs snbstmted 2t Oliling ubs tviaat @ &2&hbie an i nner

dielectric | ayer 64, an re.covered by an ter dielectrig | ayer. 68.
100501 - W Forsfti ek and BrrnEmrn B St SYiShad moCehes dut Sehat ot or
substr at eopdwihd b SSBLCARAUELRIivERKIEEes and integrated circuits therein,

t he conductive vias 58, the circuit side redistribution conductors 66, and

t he di el ectri cl003ybrihepnafed) sattagheditormeadeuirng Wekdingm oamicsadhicsigaduct or

fabricati rpcesses.  For, anpl e, . the .copductj ve Vi 58,can be,formed by
et oni g on 21 S ES Aol R CHBS M Bin saf SR Stk ALY e "Thor i g
the via i nafr2b@fcs 76 Beiniitstfagk VidaSabithfiéh RREQSES SuchUBbadlssiBOthifEAg,deposi ti on

or oxide gromﬁh, and then depositing a nmetal in the vias using a process
such as ePeperif i Ehigaingsrp b perfenmpdtusbizesyedvpissl plpemiza@vpappstadei | i ng,

or screen inting. } i i 58 is to
Porm t e Y e R0 b TRl Otha Rl pRMRRGOA NOVPT bR R0 W00 0 ' 0
t he condudiinned baekadide 86d. t Reltowing niick gidd ehisnibgt that wafe? S0S¢anghaveps ocess

such as etching or_ sawing to expose the conductive netal._[0031] The wafer
50 is att%beﬂ@e%t fFomabapt KWy pmdp apput &ongna Thervalst C%:Hﬁfe%é gisopdowg ych as a
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fer
carrier 70 permts fabrication processes, such as back side
t hi nni ng, ckemebs (per, taommed cohdtsni ng can be perfornmed using a mechani ca

p anar 2ot on Rl AUs. SHET, 858, IS 1 ST TSIRRLSE
remove portions of the back side 56 of the substrate 52, and expose terminal portions
76 (Figure 4A) of the conductive vias 58. The removing step can be performed using
a wet etching process, a dry etching process, or a plasma etching process, such as
reactive ion etching (REI). For example, for etching a semiconductor substrate 52
made of silicon, a wet etching process can be performed using a solution of
tetramethyl ammonium hydroxide (TMAH), or alternately a solution of potassium
hydroxide (KOH). As shown in Figure 4A, the removing step can be performed to
remove about 5-10 um of the semiconductor substrate 52, leaving the exposed
terminal portions 76 of the conductive vias 58 with a height X from the thinned back
side 56T of from 5-10 um.

[0033] Next, as shown in Figures 3C and 4B, a polymer deposition step is
performed to form a polymer layer 78 which covers the thinned back side 56T of the
semiconductor substrate 52, and encapsulates the exposed terminal portions 76 of the
conductive vias 58. The polymer layer 78 can comprise a curable polymer such as
silicone, polyimide or epoxy. In addition, the polymer layer 78 can include fillers,
such as silicates, for adjusting the coefficient of thermal expansion (CTE), and the

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



t hi nned back side 56T. Follow ng back side thinning, the wafer 50 can have
a thickness of fromabout 100 mMmto about 725 mm The wafer carrier 70 al so
al | ows otwenrotvawke3gi de processes to be perforned, such &€Ttuseo0oe3Tat i on of
back side elenments (e.g., termnal contacts). [0032] Next, as shown in
Figures 3B and 4A, a renoving step is perforned to renove portions of the
back side 56 of the substrate 52, and expose term nal portions 76 (Figure
4A) of theainwdduadk wRlevbeBE ddag Bheuitabid \progsstsaph canspia peitihgy medzlesi ng a
wet et ching process a dr¥ etchin proceﬁi or. a plasma etchln% pr.ocess,
such as r GEROSIPE, SHICRITEHIAG éﬁfeml?mg FoF Bamaply- £i6or exmlpg VAN spin

serm condul ffes YO58 ShepdigmIRden 3% Siibean: e WehoFUAH MPEpEgaSyoan be

per f or med usi a sol ut of tetr t hyl anmoni um hydr oxi de ( , or
al t er nat elsqmlaombllcwrlvmferoﬁo patiels $3 them Byar epide usiKEH) spm\so:sthlotmdmve é#ifgure 4A,

t he renov st can be perfor o renove  about
oo Comaw RS SRRy Ss 30 rarF Rah i TR San b ol TRURIKERS 056 of t ne
conduct i vﬁle\@eﬁﬁu%demofsﬁe@maf%hghaep%nag &mﬁehﬁsao&w eﬁqle%ﬁmeﬁla@l@ tR6dpipf from

5-10 mm [0033] as shown in Figures 3C and 4B, a o(gner deposi tion
step is peckds fbeh thekhesny sclgadedipeenchpsplate %8 t@mlnﬁ m&r@rsﬁ @F@trh “#Aned back

de 56T h Xo| b ) I d
Cermi nal ot GHETT or ot Re cBhoe: PoeCTae B8 oM BY e S BYE can

conpri se anagkghﬁﬂmﬁ@hyngquﬁuch as silicone, polylnlde or epoxy. In
addition, the polymer layer 78 can include fillers, such as silicates, for
adj usting the i dexiht apshoweriralicsssadRi o GETE planadzation PR Gdsi ty of

the DOl Y MEefFRI.AT | o] N O YATElonk EY 7780f3fcDEIGARN L&A 80 AL hi nned

back sid using a s e process such as spin coating, nozz

deposi ti oplansitdaeion gp¢p Atsbnplanaianche ipagymer layehdgr aphyorntson Exarpeeé, with
spin coating, a spin qn olyner can be applied to the thinned back side 56T
of the seRPYBIHUEIEFS Waf erl 5OPIAHIZEHOT S &RAN sYsuRCHAFI Y108 FMUCA pi n

coater tonféewﬁ%@f@aﬁar%{w di\@#;l]oweg 1&%&9& tdmpt%e@a f‘ s mpterial

can be cured hi ckness of the resu g "deposited ma depends on
t he vi scosomhmeofiallyhevagable fioonmandfattoeers puqh ?sﬂéfesiechTSiEZ PlusmlarP@@shlhg

sel ected g?stgrgg a(P SH{%? thileé\ Iglgrgaq}zgt%n Fs)t%{) tclag na?so be fg e% by }nechamcal
planarization using a grinder, or by fly cutting using a surface planar unit, such as a
DISCO fully automatic surface planar unit. The planarization step can be control to
endpoint at the surface of the conductive via 58, or to remove a small amount of the
conductive via 58. A representative thickness of the polymer layer 78 following the
planarization step can be from 5-10um.

[0035] Next, as shown in Figures 3E and 4D, a metallization step is
performed to form under bump metallization layers (UBM) 82, 84 on the planarized
contactors 74 of the conductive vias 58. The under bump metallization layers (UBM)
82, 84 can be formed using a deposition or plating process, such as eclectroless
deposition, electrolytic deposition or CVD. The under bump metallization (UBM)
layers 82, 84 can comprise one or more layers configured to provide surfaces for
forming or bonding terminal contacts 86 (Figure 5A). For example, the under bump
metallization (UBM) layer 82 can comprise an adhesion layer formed of a metal such
as nickel, zinc, chromium, or palladium. The under bump metallization layer 84 can
comprise a solder wettable metal layer formed of a metal such as tin, palladium or

gold.



of the conductive vias 58. By way of exanple, the polyner |ayer 78 can have
a thickness of from 10-25 nm [0034] Next, as shown in Figures 3D and 4C, a
pl anari zawoan1ete37i s performed to form planari zed cont Tarsg019423760 t he
conductive vias 58. The planarization step also planarizes the pol yner

| ayer 78 and forns a planarized pol yner8 surface 80. The planarization step
can be perfornmed using chem cal nechani cal planarization (CW). For

exanEI e, sui tam(nglVPH&p@aésaiﬁwsnahc&i cfolmfeusrcdaahg yseaMedrndabloe donhtpdnents

manuf acturers suc Vst ec SEZ, Plasma Polishin stems, or TRUSI. The
pl anari zaﬁﬁlawe§t3ép3@aﬂlra1n§@%%e paete sRaRk P S (K igwe nAni a@ ° Prighari BeiPdn usi ng
a grinder yi A gy cugt i i n u DI SCO
fully autgagFFE %%#?%ceh{E@%ggﬁuggi%ﬁéﬁggg%ﬁgarlgg%rﬁngéf% %gﬂﬁﬁggcontrol
to endp0|mmgnmmmhét&un@dcéSQqummlebmﬂmckmmEMMNavﬁ%JAomnd@hmmnmmaha snal

anount of .t he .con ve Vi 8. e entative thjc ss of .t ol ynmer
oar 78, e s Concirsad (P W DB ER B Alase IS 3R ot NIt
as shown {3 fhathaepodfondé dikurd 4% ot tnezeaﬂdcaemset eﬁs 153 Ref ediReoto form

under bunp netallization | ayers 82, 84 on | anari zed contactors
74 of thewclamhohncmlﬁehg/nedstoS cmﬁ@ct@md@as ﬁ&nﬂhmﬂa)wsn fawmhlcﬂlw@as 5¢UBM 82,

84 can be forned posi tion or ati proces as electroless
deposi ti off TFal 0959?093@&85?& e 1B poRuBh BsRE RGBTSRy R afife Sat  on
(UBM | aystiost §rouitS (q:agur@mpbt SEfoRMenOdn GPheirca eFi ufeom)l ghl kigdlrdgardpr ovi de
surfaces for formng or bonding termnal contacts 86 (Figure 5A). For

exanpl e, thsePalyiaer labrerfrﬁS PEASS] sdditiongl clopiuical iprlatig bé%l‘f?e@ She tgrEENad N
dhesi

el | ad unrRG TSRE RS S, B Rpm iR, AEKEL 2 W06 0 AT Tl o

wettabl e o&ivdl | ayer forned of a netal such as tin, palladiumor

gol d. [ 0036] The present nethod for_ fab |cat|ng sem conduct or conponents
(Fi gures 3A-3EJ0 “§|lrﬁeg%ﬁ1@g 9 RigUpitorbaifadR. aigitanalhac S&d@)praqu%q%éa%BPor art

met hod ( Fg&’ﬂ?ﬂﬁ%dl £5 fofmh- padk %ﬂi@' teleﬁfén‘cst he REgsent ccg’fﬁtnlﬂﬁféat(l(l:ﬂ Ak SthdA- 3E)

elimnate Ignment of the mask 38 (Figure 1C) to the conductive vias 14,
and el i mM patdastivdraas 58. For example, as shown in Figure 5A, terrmnal 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



formati on of conductors 34 (Figure IE). Wth the present nethod (Figures
3A-3E), the termnal portions 76 (Figure 4A) of the conductive vias 58 form
conduct orwQ 2odv/o63are sel f aligned to the conductive vi @ TAB20102x6@l | ows

t he conductive vias 58 to have an OD of about 10 mmor less. In addition,
there is no possibility of forming a shibrt circuit 44 (Figure 2D) or of
formng an open circuit (Figure 2E). In this regard, the polyner |ayer 78
provi des agldiutiopnahictl ie Gubstaalally nguhatanoo hepreesnt thaek krlendondhctproByi on 76
(Figure 4A). and the sem conductor substrate 52, such that shorting cannot

occur. [063gyrerERer M1 gditignrthguscasicedugion comporeti 0 irddepcRacki ae
processes I I I : j

comuni caP?lgﬁle\?m?%y%?? Eceéhgﬁﬁg%g{l% %%@g@aggbﬂggg 72)%? ec,bﬂ%l%klgﬁg\[/\dﬁ@h Fi gure
5A, term aal toontahcbsta8l &am Hectfioaln@inounitdtonuwdk rthbropdursvalviaszZat i on

| ayers 82, 84. The termnal contacts .86 can conprise solder, another netal
or 5 condlBE STREBMRTCoNSRED Garn S raBng Uepeer P 6 GCsee, such
as stenci kjgogedtdbitfhl @Wd@itord 683h dREtrRhI QnRiMitatioRay @R coRMMAve vias

metal | ization |ayers 82, 84. As shown in Figure 5B, back side

redi stri bd8i and emiguidtsalesoger digtectiics bybe 68.orhedower tistecpicakiarei s&dasur f ace
80 of the. lyner Laver., 78.in ctrical,.co ni,cati o ith.t he,conductive
Vias 5o RbidbnEReniets (Ridfs fshC Ml aTl LR Eo Rt Vs s Rl o
sui tabl e plas&asly Wik RoaGcE!if Gdcdli®s ToteRMSdatib® With HRU@Ndacti@SKas 68), by

patterning a deposited layer of nmetal. In addition, term nal contacts 86
can be f oM nsAMitistackiag ot giudterle samisenqustaricomperidu-or s 88, substantially

as previously i . |l O i I st ep,

he e conduc| el dgiinh WOERLTR £ M RY o RALlr SO AR RO SERRIME S 201 o

sem condua puraletg ry chvesehsc@uétbt garhporzhts I0 iaianGackad abrey actoliml ashgedrusi ng a

process such as | asering, saw ng, water jet{?i ng or etchi ng. Fol | ow ng the
an

di ci ng st eympensat i & SHEdIE CoMPETRS SHenty! DlyWCFcUPens) tan MoenicdiBved from
the carrigiy e #@9@&%& oS THO QMM cEiltSYE 86 oﬁﬁa@&i}&eﬁg@@?m SRNAYELHOT

conponent 90 1 ncludes a sem conductor substrate ng a plurality of
conduct i veonded9058¢ cBadifstive 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.



conductive via 58 includes a term nal portion 76 which forns a self aligned
back sideconductor, which is substantially equivalent to a prior art back
si de condwot2oro/8463(Fi gure 1E). In addition, the sem cona#agtuseolonagyenent 90
i ncl udes a back side polyner |ayer 78 encapsulating the term nal portions
76 of the conductive vias 58, and termilfal contacts 86 in electrical

comuni cation with the conductive vias 58. The sem conduct or conmponent 90
al so i ncl wWi@aTds GIRMEDiI8] ectric | ayer 64, circuit side redistribution
conductors 66 in el ectri_cal connunlcatlon wi th the conductive vias 58, and
acircuit side o@tl@? ﬂé@refe‘?rﬂqa&mgay@?ncee UCIPCOPPOBFNIFPBIPEER] ¢ | ayer 68 can
| ncl ude openi nggyRind kisghi@nlitionltsha@!a0e W LRi0GICOMHNKL iAol &S 58 (or
alternately mn con acts in ectrical nication wt e conductive
Vi as 58),pmhﬂnhoﬁemmhwn@iamk|ng of nultlple sem conduct or conponents 90.

0040] Referring to Figure 7 d_sem co ctar conponent 96 i ncl udes
Lo al Tty of e iR it Br BT SRE 160 Drel 536 CRBES Fml el ud e

an upper 9&%@ﬁ§§ﬂhe%&ﬂﬁwnaeahgd|e conponent 90-2 and a | ower conponent
90-3, nounted to a nodul e substrate 94. The terminal contacts 86 on the
upper conponentle@gitmgcarpdhemerotryet dano thehbadonulgcenoppsulitay 8 enmiké i ddl e
conponentﬁggéz%gaad the termnal contacts 86 on the m ddl e conponent 90-2

can be bo he conductive vias 58 on the | ower conponent 90-3. In
addi tion, the prRAfGAR tHePolEEIrdIaRd afdthch@nt pyEibng oNponent 90-3 can be
bonded to el ectrodes on the nodul e substrate 94. Further, underfill |ayers
98 can be formed between the conponents 90-1, 90- 2 90 3 and the nodul e
substrate 94. I t QHH ents 90-
1, 90-2, 90-3 acuhl%‘J{‘&P %ﬁﬁr?algt?‘ftggl?%o ris\f{% E&galﬂg%gnen 56.

[ 0041] V%b@ﬂa@s@mﬂhﬂ&mﬁﬁdqmﬁnnﬁary aspects and enbodlnents have been
di scussed above, those of skill in the art will recognize certain
nodi fications, pernutations, additions and subconbinations thereof. It is

therefore int e@dq%etnfﬂéﬁo&&ecm{hgmeg Bt Pﬁgﬂggo&@ OB @3RGk Cdffﬂaefési'aereafter

introduced are interpreted to in ficati ns, per mut ati ons,
addi t i onsreamtrilsuivnconticetionrtbe aslyarce layict i pletthiealr contage wsthi the teraumuhl
scope. WHAT IS CLAIMED IS: 1. A nmethod for fabricating a sem conductor

conponent PYSRPYi si ng:

4. The method of claim 1 wherein the removing step comprises etching.

5. The method of claim 1 wherein the planarizing step forms the terminal

portions as conductors embedded in the polymer layer having planarized contactors.

6. A method for fabricating a semiconductor component comprising;:

providing a semiconductor substrate having a circuit side, a back side and a
plurality of conductive vias comprising electrically insulated through vias in the
substrate filled with a metal;

etching the substrate from the back side to expose terminal portions of the
conductive vias;

depositing a polymer layer on the back side encapsulating the terminal
portions; and

planarizing the polymer layer and the terminal portions of the conductive vias
to form self aligned conductors comprising the metal embedded in the polymer layer

having planarized contactors.



provi ding a sem conductor substrate having a circuit side, a back side and
a plurality of conductive vias; renoving portions of the substrate fromthe
back si dewocomxpese term nal portions of the conductivePeirasoidepiyséti ng a
pol yner |ayer on the back side encapsulating the term nal portions; and

pl anari zing the polyner |ayer and the tiléerm portions. 2. The nethod of claim
1 further conprising formng a plurality of termnal contacts on the
termnal portions. 3. The nethod of claim1 further conprising formng a
plurality of back side redistribution conductors on the polyner |ayer in

el ectrical confact!hi F}?tl’folqeo%ecrl%ﬁ]fhél et eaprismng FHEniRgt hIUBHtCI0ai m 1

wherein t e ieamyh U&?é&eencﬂf@%bﬁﬁaoﬁt QR Nrmiye 1SRt RORaQE &b ahm 1
wherein the planarizing step forns the term nal” portions as conductors
enbedded nwtdlmtipolageer | ayer havi ng pl anarized contactors. 6. A nethod for
fabricating a sem conductor conponent conprising: providing a sem conductor
substrate having a circuit side, a back side and a plurality of conductive

vias conprising qlh%%éth&%ﬂMaiin%%ﬂ&@oﬁl@ﬁ@iﬁgffofﬂiﬁéagﬁmﬁl@@ otwhst siate filled
e

with a nmetal; etching the substrate fromthe back si to expose term na
portions tfdistieutivonderductoss wraghe duppset ilaxgr ainpeloginmal | coptact owith hiée back

si de encagﬁﬁ#ﬁting the termnal portions; and planarizing the polyner |ayer
and the te&f %F‘portions of the conductive vias to formself aligned
conductors conprising the netal enbedded in the polynmer |ayer having

pl anari zed contactors.7. The nethod of claim6 further conprising formng a
plurality of nBtdibcinethedal flayeofugher soamrsngabinging hedubsdiatd Femttee ni nal

contacts gntfg kb ARHif sty er s

10. The method of claim 6 wherein the depositing step is performed using a

Spin on process.

11.  The method of claim 6 wherein the providing step provides the
semiconductor substrate on a semiconductor wafer attached to a wafer carrier, and the
etching, depositing and planarizing steps are performed on the wafer attached to the

carrier.

12. The method of claim 6 wherein the etching step removes from about 5-10

um of the substrate.

13. The method of claim 6 wherein the terminal portion has a height of about

5-10 um.

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 substrate 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;



8. The method of claim®6 further conprising formng a plurality of back
side redistribution conductors on the polyner |ayer in electrical contact
with the wonbextasg. 9. The nethod of claim6 further cegprisgimg2i7te nni ng
the substrate fromthe back side prior to the etching step. 10. The net hod
of claim6 wherein the depositing steplR2s perfornmed using a spin on
process. 11. The nethod of claim®6 wherein the providing step provides the
seni conduct or safistii@tperiivhsaos ehd daciduideotio vexbese adrindied epbrtionsa ofiether
carrier, and the etching, depositing and planarizing steps are performed on
the waf er Si4USE¥eHa%0 the carrier. 12 The nmethod of claim6 wherein the

etching step I gepyAso § AWIARGYTa 0 Blck NRieSURSpEALfr - (Tt hod of

claim6 whereinthe Cer na port |on has a height o 10 nnl 14. A
met hod f opoiftiabs;i cati ng sem conduct or conmponents conprising: providing a

sem conduct or fer .conprisin circui.t side,, a bhack s Iurallt
o o Somtoct BAngizEs TR pdh ek Pd B i, Gy Bt i e oigsnt o,

form ng aceldueld érﬁb&ﬁie&MH%BIy\&f‘erYdy%ﬁhéd"'ﬁQHﬁﬂaﬂz@@ comthsbisabfd I n el ect ri cal

communication with the integrated circuits, each conductive via conpri sing
a via, an |nsuﬂ@ﬂ@ﬁQeM@#éﬂOSﬂmﬂﬁ@ﬂwwabﬁﬁﬂﬂa metal filling the via;renoving
portions of the back side to expose term nal portions of the conductive

vi as; depositing a polynmer |ayer on the back side encapsul ating the

term nal porti onsThehRIZichgntiAeyvHadil Ry rehdy Big sedpctoblieist efchingal porti ons
to formself aligned conductors enbedded in the polyner | ayer having
pl anari zed contactors; and dicing the wafer to separate the substrates. 15.

The et hod of g ai, }4.MiebeLich N8 L ERBVAo A R ISP G i Gv BLEALAGhe

back side prior to the removing steps.

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 conductors.

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

metallization layers.

20. The method of claim 14 further comprising forming back side
redistribution conductors on the polymer layer in electrical contact with the

contactors.

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



16. The method of claim 14 further conprising thinning the wafer fromthe
back side prior to the renoving steps. 17. The nethod of claim 14 wherein

t he deposwOizng/tola7pol yner | ayer step conprises spin co®RCIrnu$20108237¢he

met hod of claim 14 further conprising formng a plurality of back side

el ements on the polyner layer in electndcal communication with the
conductors. 19. The nethod of claim 14 further conprising form ng under
bunp netal | i zatigoraliay @f sbaek $ibe adiadesoc@n@isthd esrmindl padsiaot sthon t he
under bunp netallization |ayers. 20. The nmethod of claim 14 further

conpri si nEPTEFRThYGabherReddedan the bS8 on conductors on the pol ymer | ayer
in electrical contact with the contactors. 21. A sem conductor conponent
conprising: a sem conductor substrate having a circuit side and a back
side; a plural 22y ®&he comihontliater vomponant tdfeclgimpstir stherciredbd coothdtmsi ve vi a
conprising a via, an insulating layer in the via and a netal filling the
via; a poFyHRRseninerizeh ot Yick side; anda plurality of back side
conductors conprising termnal portions of the conductive vias enbedded in
the polyner layer. 22. The sem conductor conponent of claim2 1 wherein the
conduct ors conpd.i dée péraicanductat coompoasitted slaipP 1 findesempondue poraldgpmponent

of claim2 further conprisin lurality of termnal contacts on the
conductorgféﬁﬂgmhﬂgu%%ﬁ?'@ﬁ&ﬁ%ﬁ%ﬁngonponent of claim2 1 further conprising
a plurality of back side redistribution conductors on the polyner |ayer in

el ectrical contact with the termnal portions. 25. The sem conduct or
conponent of cP4i rhhe samighadusior copwopeit af timedr furtbpiscaaresing hplugHity of from

5-10 M gFy,, R SEARKRH 5E0h CORARES ron‘EfPé*B&Q&%% 1252 RY L8R8l contact with

the terminal portions.

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

have a height of from 5-10 um.

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, 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;

the components 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.



a plurality of sem conductor conmponents in a stacked array, each conponent
conprising: a sem conductor substrate having a circuit side and a back
side; a pwonralo/tye3ef conductive vias in the substrate, eathiScandesrsé ve vi a
conprising a via, an insulating layer in the via and a nmetal filling the
via; a polymer |ayer on the back side; 1and a plurality of back side
conductors conprising termnal portions of the conductive vias enbedded in
t he pol yner | ager ; Thdetackatposapdns ofckeath Dackhastidetht cconticoiist ingiude W t h

t he conductive vias in alignnment. 27. The stacked conponent of claim 26
wher ei n ea@Haf&?ﬁﬁeWéﬁtPf%ﬂ?ﬁ*g?ﬁf%lé%l can3eig R the oMECteTer ni nal cont acts bonded to
t he conductive vias on the conponent and to the conductive vias on an

adj acent conponent.28. The stacked conponent of claim26 wherein the
conduct or s i ncRad&hpbtaciedicpegosanvé ctaon 26 dmthdr eomiprising @omddudd substnatt he
contactors. 29. Tge st%ﬁked conmponent of claim26 further conprising a
modul e suB¥PPHIE e SBTFCiaNgYt he stacked array. 30. The stacked corponent of
claim 26 wherein the conponents include a first conponent and a second

conmponent having a plurality of termnal contacts bonded to the conductive
vias on the fi ﬁg.t "l&@rqukednc_omponent 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.



