MEG 05-002 ClIRCU T STRUCTURE AND FABRI CATI ON METHCD
THERECF | NCORPORATI ON BY REFERENCE [ 00011 The
publications noted in the disclosure herein are each
fully incorporated by reference, as if fully set
forth in its entirety herein. BACKGROUND OF THE
INVENTION 1. Field of the Invention [00021 The MEG 05-002
present invention relates to sem conductor devices,
particularly to structures of sem conductor deV|ces

and S
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Sem conductor wafers are processed to produce IC
(integrated cijQepRPCRAPICNEYIREIRMRENCENCT easi ng
deV|ce density and shrinking feature geonetries.
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I ncreasi ng nunber of electrical connections between
1. vaFiehlLsf thalpvergionnd sem conduct or devices. It al so
| eads to an increasing nunber of |leads to the
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dev% E o GhkR shackage. [0004] Wafer-Level
o P) refers to the technol ogy of packagi ng

an | C chlp at mafer | evel , instead of the traditiona
2. pr Beassiptign ofReatedAhg t he package of each indivi dua

unit after wafer dicing. WP allows for the
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- increasing number of leads to the resultant IC chip. These leads are exposed through a

.-n

passivation layer of the IC chip, terminating in I/O pads that allow connections to external
contact structures in a chip package.

[0004] Wafer-Level Packaging (WLP) refers to the technology of packaging an IC chip at wafer
level, instead of the traditional process of assembling the package of each individual unit after
wafer dicing. WLP allows for the integration of wafer fabrication, packaging, test, and burn-in
at the wafer level, before being singulated by dicing for final assembly into a chip carrier
package (e.g., a ball grid array (BGA) package). The advantages offered by WLP include
smaller size (reduced footprint and thickness), lesser weight, relatively casier assembly process,

lower overall production costs, and improvement in elecirical performance. WLP therefore
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stream i nes the nmanufacturing process undergone by a’
device fromsilicon start to custoner shipnment. Wile
WLP is a high throughput and | ow cost approach to IC
chi p packaging, it however invites significant
chal | enges in manufacturability and structura
reliability. [0005] WP basically consists of
extending the wafer fabrication processes to inclu
device interconnection and device passivation
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This limtation would be nore pronounced with an
increase in thickness of the polyneric layer, 2 MEG
05-002 which otherwi se may be desirable to provide
better stress relief, as discussed bel ow Further, as
noted, the bottom polyneric |ayer is separate fromthe
top polyneric layer, therefore the bottom polyneri
| ayer al one does not provide good stress relief. |
the bottom polyneric layer is made thin to reduce
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100473 e 65 e Shaklonase by i) el ikt G *wﬂ%@q‘ea%@e BEsSeRt
the Rk@taheWLb PRIERE] BhERFSed frihie:, ﬁﬁﬁ!ﬂin@ asskvizbidnctof 30 die and the
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us of SI substrate; vs, Poisson's ratio of Si
substrate; xs thickness of Si substrate; and xPP, =
t hi ckness of the post-passivation thin film [0010]
Based on the above fornula, there are two ways to
RWD&%ﬁmmng{tMe blaX|aI st[essYEpp (in addition to
increasing v,,): (%Q”$%$F whi ch nmeans maki ng the
Si substrate thinner {b)& IFicr ease xPP" which
means i ncreasing the thickness of the post-passivation

thin filmstructure. 3 MEG 05-002
[6009] where:

Cppr =0, = G, ; biaxial stress in the post passivation thin film;

R= radius of curvature of the Si substrate caused by thermal stress;
Y= Young’s modulus of Si substrate;
v~ Poisson’s ratio of Si substrate;

x,~ thickness of 5i substrate; and
= thickness of the post-passivation thin film.

[0010] Based on the above formula, there are two ways to lowering the biaxial stress o, (in
addition to increasing vy;): (a) lower xg, which means making the Si substrate thinner; or (b)

increase x

.o Which means increasing the thickness of the post-passivation thin film structure.




s 100111 Fig. 1 schematically shows a prior art post
passi vation structure 10, including an RDL 12 and a
stress-relieving polyner (or stress buffer) |ayer 14,
fornmed over a passivation |layer 16 at the top |ayer

of the sem conductor I1C chip 18. The pol yner |ayer 14

is made of, for exanple, an elastoner, epoxy, |ow K- . ..,
dielectric material, or other polyner. Elastoner is

used mainly for providing sufficient nechanica
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in the passivation layer are increased. This resuits in a post passivation structure that does not

have fine pitch structures for the next level of packing structure. On the other hand, if a thick
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‘posts) on the RDLs is limited;, and the distances

bet ween the contact structures and the openings in

the passivation |layer are increased. This results in a
post passivation structure that does not have fine

pitch structures for the next |evel of packing

structure. On the other hand, if a thick 4 MEG 05- ?%%os-ooz
| ayer of polyner is not used, stress buffering wou

not be sufficient, |leading to possible stress induced
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e I'ssues noted above collectively placed a

[imtation on reducing th tch, of the
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the scale of integration of ICs. [0014] It is

increpsig thesrde pigntsEaion ISS-\W.P structure, and a process
relating to sanme, that allows for both inproved
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b"ﬂ'}lﬁkpé??’ﬁ‘ilgff’s%%@ﬂ%%e ﬁgc Oﬁlgé of the prior art, by
provi di ng post paSS|vation structures and rel ated
processes that accommobdate both stress relief and fine
pitch contact structures. In accordance with the
present invention, a pitch of <250 m and a pin count
of >400 may be achieved for the |IC packaging. [0016]
In one aspect, the present invention provides a post
passi vation rerouting support structure that
conprises a relatively thin support |layer (e.g., a
pol yner | ayer) above the passivation |ayer to support
fine pitch rerouting structures, and in addition a
relatively thick support layer (e.g., a polyner
| ayer) for the fine pitch rerouting structures for
next | evel packaging structure. [0017] To achieve the

~ abovenenti oned objectives, the present invention

proposes a circuit structure and a fabrication method
thereof. The circuit structure of the present
i nvention




conprises: a substrate; a first nmetallic post, forned
on the substrate, and 20 to 300m crons high wth the
rati o of the maxi mum hori zontal dinmension thereof to
the height thereof less than 4; and a second netallic
post, forned on the substrate, and 20 to 300m crons
high with the ratio of the maxinum horizontal 6 05-002
di mensi on thereof to the height thereof |ess than Ly
wherein the distance between the center of the first
netallic post to the center of the second netallic

post is 10 to 250m crons. [0018] To achieve the

abovenenti oned 3%%&&@44 ﬁﬁ i nvention
proposes a circ 'ﬁ??ﬁi Jﬁ&ﬁg%iégrication nmet hod
thereof. The circuit structure of the present

i nvention conprises: a sem conductor substrate; a
first netallic post, forned on the seni conduct or
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0OOm crons high wth the ratio of maxi mu
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comprises: a semiconductor substrate; a first metallic post, formed on the semiconductor
substrate, and 20 to 300microns high with the ratio of the maximum horizontal dimension
thereof to the height thereof less than 4; a second metallic post, formed on the semiconductor
substrate, and 20 to 300microns high with the ratio of the maximum horizontal dimension
thereof io the height thereof less than 4; an insulation layer, formed on the semiconducior

substrate, and covering the first and second metallic posfs;’ a first bump, formed on the first




structure and a fabrication nethod thereof. The

circuit structure of the present invention conprises:

a sem conductor substrate; a first nmetallic post,

fornmed on the sem conductor substrate, and 20 to

300m crons high with the ratio of the maxi num

hori zontal dinension thereof to the height thereof ;qs.00
| ess than 4; a second netallic post, forned on the

sem conductor substrate, and 20 to 300m crons high
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rCU|t he of r r
meté i g?ﬁt %nd%%e tlé e s CO! %&r lggtaﬁ gg's%e d Iapglgﬂ&l 19{%1‘, f? I ne ﬁ%%netalhc
circhine sen1conductor substrate and 20 to 300m crons
high with the ratio of the nmaxi mum hori zont al

[00?1!] %@ﬁ]’ll% tfl@ﬁ)ro%}nfl? é?“ﬁggg’gjecmﬁ gﬁgpr%ﬂrﬁv%ﬁmgﬁ@pds&aﬁmémt

O yner ayer e sem conduct or
suus@mﬁ afabricatiod megwd thierngt. ThR eirewitisENGINIE Of e prosenhvention
o m‘%l(:% %e‘rflnsl&ggémﬁg QLR é’tﬂetﬁlh@p&%lf&%ﬁ oh BEQEmicafhctér fuBstrate,
and 20 to 300microns high with the ratio of the maximum horizontal dimension thereof to the

height thereof less than 4, wherein a conductive wire can be connected to the metallic post or the

semiconductor substrate with a wire-bonding method.

[0022] To achieve the abovementioned objectives, the present invention proposes a circuit

structure and a fabrication method thereof. The circuit structure of the present invention




[0024] To achi eve the abovenenti oned objectives, the
present invention proposes a circuit structure and a
fabrication nethod thereof. The circuit structure of

the present invention conprises: a sem conductor
substrate; a netallic post, formed on the

sem conduct or substrate, and 20 to 300m crons h'ggmcosmn
with the ratio of the maxi num horizontal di nmension
thereof to the height thereof less than 4; and a

comPHER: a SRAIERCRR sﬁb@@atérﬁtn%tehlk&po@ﬁ) Ehrm& oﬂ tﬁ@seﬁﬁ’d&@&ﬂﬁ‘ W R@dte,

substrate, wherein the bunp may be a to 30m crons

and 2§, F%QQO@@% Aighiththe IF@@Q@PE: mm,hgq@nfah@mensmn thereof to the

heigBPRMEMOL 1R 8 0a@Rip8 Sidel Bfer, ﬁ)ﬂﬁedﬂfnﬁﬁe%@ﬁncbﬁﬁﬁ@ﬁf' hiBktrate, and
proposes a circuit structure and a_ fabrication nethod

covaripg thegpetallipygost pwherginga bymp ) 8t | A0aicsensthigh can basferpred on the metallic

mmﬂfﬁﬁ%&h&ﬁml rises: a sem conductor substrate; a
netallic pos formed on the sem conductor substrate,
and 20 .to 30 n1crons hl%h wth the ratio of the

10025k, AthiTv S 2P B vRmERtioRe e ST FS: the @FeStH Mvention aroppRes gfifouit

strudtih@ B4 fabB&Siol RdodHtheRBE The Et6AR strdcBidBrdhdiflestMEnvention
netallic, post or .the sem onducg111H substrate wherein

COmPRES lf"uﬁ‘fﬁ““t‘?ﬁ cfpg subsiraty; éﬁ‘i‘ ? TGHF‘IOP‘EUCF‘%?&S"‘M

and PO B2fDmicRora chtgham tﬁél&u@bﬁﬂ@ﬂ@:ﬂhbﬁmeﬂzdﬂm &&Iehgz@ﬁhert:dfeo the

circuit, structure an
helglgbtg %ftal?%s gﬁm gfe % g‘f‘"‘e‘i‘ﬂ‘é‘h& sqrigpnducdqrsybsirate.cau F°Ve““g
the mbBellip pEE.end a nfdARIcoD Tornta FR e3P Bimel a5 Hnd 6 UsHhiGfons thick.
substrate; a metal lic post, fornmed on the
nduct substra and,.20 to,300ni crons P
003 TS P R bRt fbiss iR o A siton PRERT bt
stru«ttlme ragd# fabficdtibe methed thbteof MThe @rrhit stk twrd t’ﬂfalib pﬂfeseﬁﬁﬂrcatlon

corng{ %;g't arsgfnécon@%gnlr %L{,bh eett?qgtnge[ﬁ,]rllb 5 t;?t o ee selsmecrgngucpor s{i:b fz)rate,
and Q0 E0¥ 00 @B highiwithrile 1w off the maimymmonﬂ}nffdhﬁﬁsi@ﬁﬁereof to the

. 1.0027].,To .achi eve .t he bove nt| tives, . .the
reig BETEHA O G 47 DB B o T PR POt on S oAt
subdtatel wheaatih dre baeb heg bt heoam‘OnuaEm thitk galden 18ker. uct ure of

the present invention conprises: a sem conductor

OB I5 AL R B9 IR ppcy

- stragtiuetand i ébrieation method mercnfafhmmiu sirickonefdhe rdaﬂwnsweompn
oL S LA AR 58 M0 A
and 20 bs&QOamceanMrveﬂmhﬂ fago bﬁ,thqmnmguuméloazontal dimension thereof to the

ai ni | A e
LA SR T ALY Al 05 LA AGRLEY
subgiratspwharein thednmp miaty be stltaumnmoataalm taetﬁlhcblaye:at i on net hod
thereof. The circuit structure of the present
(00267 1R theCBReRficired h;é&i%sc RRPHELR tavatda bfoBbRs a Bircuit

metal |1 c post, formed on the sem conductor substrate,
structure and a fabrication method thereof, The circuit structure of the present invention

comprises: a semiconductor substrate; a metallic post, formed on the semiconductor substrate, -
and 20 to 300microns high with the ratic of the maximum horizontal dimension thereof to the
height thereof less than 4; and a bump, formed on the metallic post or the semiconductor

substrate, wherein the bump may be a chromium-containing metallic layer.




and 20 to 300m crons high with the ratio of the
maxi mum hori zontal dinension thereof to the height
thereof less than 4; a first polyner |ayer, formed on
t he sem conductor |ayer, and covering the netallic
post; a substrate; a bunp, formed between the netallic
post and the substrate or forned between the f'rskmaos
pol ymer | ayer and the substrate; and a second poly
| ayer, formed between the substrate and the

{00257 £7h G RleQboviHRSHdnad Shjetive, ﬁl@ YREND Bhvédiien Eﬂbﬁ&es 1 QR40]

To enabi e the objectives, technical conte

strugbwra a2 fapticstipnmethprtberselo s R
com! gqskﬁﬁoﬁ&cQPsM& S ditdllt goRd BBt ORthe §eﬁﬁconductor substrate,

odi nents of present i'nyention are to

and 2@ HA0PBisEPTS high @tl‘i’ﬁlﬂlle 1piip efdhpBrmpghoygantsl @%ﬂ%&%@?ff@éﬂ the

heighlf tﬁc‘ﬁ‘e&gés thdn WERa Q%UJQIB Zrornkid| o fehd epitli Ef DY thdserhidonductor
DRAW NGS [ 003D] mgﬁgt I's a sectional view

substrelsevriarsie |bym3n:@ agtafugncsRBhEEtalie BhFfol ogy .
[0031] Fig.2 is a sectional view schematically show ng

[0028] T8 AHE O/ tiGbSVenferilsd 615_] EctRes; ﬂfc(ﬂah’dﬁgzt entiol @ropoes e tikcuit

i nvention 003 a sectl
Sﬁw§@ﬁéﬁ%ﬁﬁ@ﬁ?19n§ﬁ%Mﬁﬁgf %gﬁegﬂwpﬁﬁp gﬁﬁgﬁﬁqmgwmmma
complifcdCd démoAdIRtoR subbRae la\iﬁtdlﬁtrbds@!?@ihediﬁmé Shif&Adidue substrate,

sen conduct or sug;trate cordln esen

and 20} {3 00masrons hie et thesatio atihe maxis Hggg i ot o he
height B¥R0H6R mw £hist pblﬁm\luye;g forfed &ame ket dnatctilfes dud @sering

the %@@ﬁ;b%ﬁ# su ? %;L?{) ¥(§Irnie§ lc) é%éggﬁgtglﬂé 3?%%1(16 tlsle su‘ijstrate or

fonﬁéalb%ﬁa:telh e lfiky pahaw m;@r hliehé albktitq bhdNsepirdge e hyaf fofmed
rst adhesion/barri r/see€ | ayer accorggbgpto t he
benmeg%ﬁv Sraty and the emip 3%?1‘ SEpYratsae Govarigs B
sectional views schenatlcally showi ng the fabrication
(0079 Qoedstletie objectided teslinidaDiontants, timtaatehktms m@oragdislmn@tsmj the
to .the.pr ent I NV, nt|o 036 : .
preseRpUBHT G0 M B BHopt A TionBnge SRR prelohfinfihuBi oo
be debgibpdhinaienil ﬁfﬁ)opﬂfttldnhﬂthl’tbﬁ @itabhed dpmaﬂ@ an d a t op View
schematically showing the netallic posts. according to
the present invention. [0037] Fig.8a is a sectiona
vi ew schematically showi ng the fabrication procedures
of a second polynmer |ayer according to the present
invention. [0038] Fig.8b is a sectional view
schematically showi ng the fabrication procedures of
the openings of the second pol yner |ayer according to
the present invention.

-002




'[0039] Fig. Sc is a sectional view schematically

showi ng the procedure of polishing the second polyner

| ayer according to the present invention. 10 MEG

05-002 [0040] Fig.9 is a sectional view schematically
showi ng the fabrication procedures of a third pol yner

| ayer according to the present invention. 100411 Fh&eosmn
10a to Fig.10d are sectional views schematically

showi ng the fabrication procedures of a third

nmetallic |ayer according to the present invention.

[00421 Fig. 11 is a sectional view schematically

according o PREEPRGRITRA TSRS w o “T2a 10

Fig. 12c are sectional views schematically show ng the
fabrication procedures of solder balls according to
the present invention. [00441 Fig.12d and Fig.12e are

00 Kl ARG Bk SRRt PGB el MrBlE 10,
the sem conductor unit is joined to a substrate
lﬂﬂ%& Eigr2ds agpetional view sehematiqally phowing aowmicpaingior subptgpte apgygding to
Fh@ntidge3b are sectional views schematically show ng
he w re-bonding procedures of the netallic posts

or.di ng he pr.esent venti 100461 Fi
oo, 3 8 Sl e Bty S Bl s cemget . Pare g 2
-passtRforDiafe edbiated Be skalcthdugor aibilidte RLorlliALtoTRE PredehiGnRasdns
accordi ng to t he present invention. [0047] Fig. 13 a
[OO?E %gﬁa % %r%:esec g)?l%ll(\:rgenglrscéh\é{ngvgp%sﬁmm %ﬁcf’i an\‘/atmti%roce&g'es
ofaﬁunpmgmagqmommhdmgm@mepmmmmmsamnmn. [ 00481 Flg 15a to
Fig 15c are sectional views respectively

0034 BT LNy 05 Ml 1y Wl DO sty ot g

adhesispbarieyisediapertagdording todka presertdevgntitinng to t he present
invention. [0049] Fig. 16a to Fig. 16h are sectiona

[0035# @mas&h? mawe%edtioxal %téwsghgmmw ARGk ﬁ&oﬁﬁ&ﬁ%&é&ﬁ% of

first coil ke net al | ayer fornmed above the
a fingt} D} ridneiallag EOSE@EV@FCEI?&@ ﬂ%ﬁd)fﬁsﬁé yeRticBnt i nventi on.
[0050] Fig. 16g is a sectional view schematically
(003 @mngnd Fig.76 a&rrwpadtiva@ aRédtio el Ufe&fsc]ibfnaﬁcaﬂ? @mdng the parameters

coil-like me cordi.ng to t
of ﬂ}elweéﬂ Q?ﬁts an(I a top vww sC ematlcacjl S{IOWIH the metallic pgsls accordmg to the

present invention.

[0037] Fig.8a is a sectional view schematically showing the fabrication procedures of a second

polymer layer according to the present invention.

[0038] Fig.8b is a sectional view schematically showing the fabrication procedures of the

openings of the second polymer layer according to the present invention.

10039] Fig.8¢ is a sectional view schematically showing the procedure of polishing the second

polymer layer according to the present invention.

10




11 MEG 05-002 [0051] Fig. 16h is a sectional view
schematically show ng the procedures of formng a
capacitor elenent on the nmetallic posts according to
the present invention. [0052] Fig. 17a to Fig. 17d are
sectional views schematically show ng the fabrication
procedures of a netallic layer to interconnect two
netallic posts according to the present invention.
--------- 10053] Fig.1l7e to Fig.1l7m are sectiona
004y B 36 Pe%ﬂ@ﬁal Gl 'séﬁaeﬁx'&@é’éﬂl? Shdli: 8§ BEEAHES Profddute9 b4 Ml
a tr-Tayer crrcurt on e netall1c posts accordi ng
polyner talier aproedingite thepresantiimrentipro054] Fig. 18 is a
sectional view schematically show ng the procedures of
[0041P 1P 109 tPF i{;.@@i St Qctiol GIERHich&RatlcRsy IWBk AL ileGalREtich procedures
according to the present invention. [0055] Fig. 19a
of adlyird mmtgflic lpyaygecgrdingste dhe REprsRt WHeBYM: schemat i cal Iy
showi ng that a portion of the second polyner layer is
[00428 PRVAds Mbdctior@lvied sdheRgtidaRY BoekiaEa tit sagicb@luttoLsubstrate is
. present invention. 0056] Fig.19c is a sectional view
dlcegéﬁ’é’ﬁg’fﬁ tegPelp&"sglﬁé‘Weﬁ ™ hat the seniconductor substrate
is diced according to the present invention. [0057]
[0043] Fig. 12Q¢b Bipd2d-irg secliodbviawe schaniticaltypdhowing e fabrication procedures

respectively schematically showing the procedures of
of S?lg?rmsgacg%f%% ?0 tE%Prle%englﬁ P&i n g the sem conduct or
substrate according to the present invention. [0058
[004%] Fig. IPdfand Bigd 26 are séctinndl vigive tespestiesknicheraaticgllysshowwing ghat
s ) A
sermoARERY LB 1 RETMIRE Y RleoRBighr wBEE RSN hBobe
accyding icgtheipreseningengiomenat i cal |y showi ng the procedures
of formng a netallic layer to interconnect two
[004%@%13!&%@ 115 fe SQKidhA1 9ichv@ sdHeRatfaB P Hotvidg INEWird-Béhding
[0060] Fig.20a is a sectional view schematically
proeciwds pighe Hetalhe Bestsgrading fo thePRiesHbin¥HPht h  patt er ned
pol ymer | ayer on the sem conductor substrate according
[0046) Fﬁﬁlﬂa@ﬁ@ﬁ%{lﬂb bﬁ\é&iﬁbheﬁ Riews I:s@ﬁ‘ﬁ?.ﬂicaﬂjrr] ghoRiMy thﬁprE:i:egurEQﬁf forming
e sectigpal views _schematical, show ng the
a R} gp Bran el kchost FRRIRE BN PR o5 s Wi th a
Damascene net hod according to the present invention.
[0047) (Fi2] 3akand) Fiz 1l 3 ateqedtiogal 2 keels achemsémily shoatingthewse-bonding

proge R OE T Eee B R e PR o o i mg.

to the present invention. 12 L ) ) .
[0048] Fig.15a to Fig.15¢c are sectional views respectively schematically showing the wire-

MEG 05-002

bonded copper/nickel/gold metallic posts and the wire-bonded copper/gold metallic posts

according to the present invention.

[0049] Fig.16a to Fig.16h are sectional views schematically showing the fabrication procedures
of a first coil-like metallic layer formed above the metallic posts according to the present

invention.

[0050] Fig.16g is a sectional view schematically showing the fabrication procedures of a second

coil-like metallic layer according to the present invention.
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MEG 05-002 [0063] Fig.22 to Fig.25 are sectional views
respectively schematically showi ng the structures of

the current freeway, coil, capacitor elenment, and
resistor el ement according to the present invention.

13 MEG 05-002 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

[ 0064] The present invention pertains to a circuitMEGos_Oo2
structure and a fabrication nmethod thereof, wherein
multiple netallic posts are formed on a sem conduct or

[0053Y D5 168 Ea sc@fallvikey &B&ﬁétﬁﬂly e itE Rk phdtediQiod hﬁ’ﬁfn@ R&@apacitor
nmetallic posts is reduced to | ess than 250m Bel ow,

elemeat o the me@%aaﬁ%ﬁ?réméf%ﬂlasr@wnt Bveaighpl i fy the present
i nvention. Enbodinment 1 [00651 Refer to Fig.2.

[0093] FRi17¥ to Fig.$Rivre sntorl iewsSsthahdtiablBy sBOwing the fabvicslid proaedires
m conduct or = substrate 30 be Si substrate,

of ag%}ej\;\l‘]lcg%g {orlﬁtpgom&té}vo ms {crpgfté aggpr to the present invenfion.' R

(silicon-on-insulator) substrate. In Enbodi nent 1,

[003h Eigslarrtecd pdUio uprsectioha tvieats eclishaticallpstoivingithegrocedures of forming
conduct o, waf er. nduct r s bstrate 30

amARTHERIE b e fRlaflc posi ] REOREIE S AR HER Pl iR |

el ements 32, which are forned via doplng trivalent or
[0039¢ HigahPd$ eerctionghigew sdematiesllpehowing thﬂwmdurpmf Siprmang Astesistor
elen‘xeﬂ{‘&x thd PhBtafile §5dd &%‘&mg b ShvdRYpe
, ranS|stors anne deV|ces

nel MOS devi ces, iCNCS devi ces, 8@

100535@; Ht& 1196 AndriigALh e ﬁcgomawwwh@matwéhe%@wms f apastian of the
secdﬁa B@l?hl%ﬂﬁ%t isREmSNIRH QY beRng o009 QZ%OIBEI% &8 thk ﬁreEéngmsenh&l

fine-1ine connection structure 34 is orrre

sur The _fine- e connecti on ruct re 34
(008 s B B e gt s P BEIAL o aheep Lo shbrats i
dicell avdoRtingtto telpr&laitedsntioass than 3m and nultiple

thin-filmcircuit layers 38 also having a thickness

citc en.s .ar

W"iﬁ?@' ‘tgp A g%‘" e ge“f‘%"rap‘élf’“’ “"gﬁlfﬁli‘eﬁl&ﬁ] tS’g"r vigg e oy,
prodediures dfi fdmnnmluﬂed!aiﬂm end digiag the %umnéuaixsmd:bstryte hapriag toviheh
nmmnunwn&Chen]Cal Vapor Deposition) nethod. The
P ™ of the thin- filminsulating |ayers 36 may be

S|I|con oxi de, TEOS (Tetraethoxysilane), SiwCxOyHz,
[0058) Frizoh3A s a@ﬁct@mlll iviewrschanticdllysheyang o m@@dmts of fogning entact pads

¥mP 9% g ivevgsn. SOG (Spin-On @ ass), FSG
ace %or&ﬂ%' I cate ass), SiLK, black dianond,

é§ yaryl ene et her, PBO (Pol ybenzoxazole), or porous
[0039] FigeldB t,Kigd Sk ar prstionabyigws scpematisallstshpwing the procedures of forming

a metallic layer to interconnect two metallic posts according to the present invention.

[0060] Fig.20a is a sectional view schematically showing the procedures of forming a ninth

patterned polymer layer on the semiconductor substrate according to the present invention.

[0061] Fig.20b to Fig.20d are sectional views schematically showing the procedures of forming

the metallic posts with a Damascene method according to the present invention.

[0062] Fig.21ato Fig.21d are sectional views respectively schematically showing the structures
of the bump, contact pad, solder ball and RDL according to the present invention.
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the thin-filminsulating layers 36 may be | ower than
3. 14 MEG 05-002 [0067] When a danascene process is
used to formone of nultiple thin-filmcircuit |ayers
38 over the sem conductor substrate 30, a

di ffusion-barrier layer is firstly sputtered on the
upper surface of one of the thin-filminsulating 05.002
| ayers 36 and on the bottons and the lateral walls 5?

the openings in said one of the thin-filminsulating

[OOdST‘l*%r B 3 Big B8 sectPnd VRGvs! rapSdtivel§ YRmascaBly SRRRRIthe $:@6Wres of

'ayer, is sputtered on the diffusion-barrier |ayer,;
the gyesent fregwe, 5pib Fanagijos relerr@nfew@cr?ﬁi%w elgmegt a5epripg to theprgsent
inveh@BMEr; and then, the el ectroplated copper |ayer, seed
ayer and di ffusion-barrier | ayer outside the
openings in said one of the thin-filminsulating
| ayers 36 are renoved with a chem cal mechanica
pol i shing method until the upper surface of said one
of the thin-filminsulating layers 36 is exposed. In
another nethod to formone of multiple thin-film
circuit layers 38 over the sem conductor substrate
30, an alum num | ayer or an alum numalloy |ayer is
sputtered on one of the thin-filminsulating | ayers
36; and then, the alum num |l ayer or the alum num all oy
| ayer is patterned with a photolithographic process
and an etching process. The thin-filmcircuit |ayers
38 can be interconnected or connected to the
el ectronic elenents 32 via the conductive vias in the
thin-filminsulating |ayers 36. The thickness of one
of the thin-filmcircuit layers 38 is generally
0.1-0.5pm The thin-filmcircuit |layers 38 are
fabricated wwth a 5X stepper or 5X scanner or other
superior equipnent in the step of a photolithographic
process. [0068] Next, a passivation |layer 42 is forned
over the sem conductor substrate 30 with a CVD
nmet hod. Multiple contact pads 44 are respectively
exposed by openings in the passivation |layer 42. The
passi vation |ayer 42 can protect the electronic
el ements 32 on the sem conductor substrate 30 from
foreign ion contam nati on. The passivation |ayer 42
can retard the penetration of nobile ions (such as
sodiumions), noisture, transition netals (such as
gold, silver, and copper) and inpurities. Thereby,
the passivation |layer 42 can protect the thin-film
circuit layers 38, the thin-filminsulating | ayers 36
and the underlying electronic elenments 32 including:
transi stors, polysilicon resistors,
pol ysilicon-polysilicon capacitors. The passivation
| ayer 42 is wusually conposed of silicon oxide,
conpounds of silicon and oxygen, silicate and
phosphate glass, silicon nitride, or silicon
oxy-nitride, etc. Below, ten nethods for depositing
t he
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passivation |layer 42 are to be introduced. Method 1 15
MEG 05-002 [00691 A silicon oxide layer with a

t hi ckness of between 0.2 and 1.2mis formed with a CVD
nmet hod; and next, a silicon nitride layer with a

t hi ckness of between 0.2 and 1.2mis formed on the
silicon oxide with a CVD nethod. Method 2 [00701 A
silicon oxide layer with a thickness of between 0.
and 1.2mis formed with a CV/D nethod; next, a silicon
oxy-nitride layer with a thickness of between 0.05 and
0.15mis formed on the silicon oxide with a

pl asma- enha X | i ljcon
nitride | ayg’ﬁw Dﬁ#ﬁﬁ%ﬁﬂ@@’ B By BeBon, 5 ana
1.21tmis formed on the silicon oxy-nitride [ayer with
a CVD nethod. Method 3 A silicon oxy-nitride |ayer
with a thickness of between 0.05 and O. 15n1is f or med
[GOG&Lt hriR pheVbt MJ&Q@&H&@I@% a cﬁ‘cu?t' strh&&@ etﬁé& tHerfor,
|ckness of between 0.2 and 2mis orne
whezgin pglple gaefallisi nopts e feragd pn qumccmd@m sn@nntwnd gw@pwmgt
| . en
betsefingnGRAboll i pBUCE ALla FIck AR, Sy Pt
embwﬁnhmam@VBﬁﬁe@ﬁU@hﬁNh@mﬁﬁmwnm@ﬁﬁil A first S|I|con
oxide layer with a thickness of between 0.2 and 0.5m
Embciihef¢ied with a CVD net hod; next, a second silicon
oxide |l ayer with a thickness of between 0.5 and 1Imis

 [0065h Refsgitodiie-2- Firsthy, p semisedpeiensubsiing 0 lisayevide; and the semiconductor

subs‘&ﬁl’e RoGRFbE Q&uﬁﬁ&@éﬂ%ﬁbatea(}gﬁ'sﬁ@tﬁtk L)f‘ sﬂ}édnd(ﬁl msuiator)
r wth a ckness of between 0

S”bsfféeén%@ﬂé’ﬁdwt L %éﬁ@cgﬂuﬂewbwm@ i w@tﬂawemwn@c@mafer
The @&ﬁl@&ﬂuct&rbﬁbﬁ%f&t% hs & M&%ﬁdﬁﬁe&ﬁ%ﬂ?m{xﬁ%ﬁ e r%‘ﬂr&ntfb éfer%ents 32,

hi ckness of between 0.2 and

Wlmtbrﬂrﬁ'r foraed vizdapingiyivadent arnenptavilents ions, evb arbehnipns Mnhhplions
1ons[ ﬁ%?e?ﬁ]ctr&m@ élgﬂ}mmé}qﬁ MY %ns‘ﬂt&r@ Mrfbé Egvf:% &%ﬁiﬂﬂgl 0S

bet ween O. 2mi's formed wt

devwm—%&*y@%?ﬁ:@m& RIEMPOS dayiens, E:epl@smrt@n ﬂ‘fmﬁth@cﬂ%ffmiﬂll

area@@egﬁsco@cagjabﬂo@@er OMOS d@icesl @yer with a thickness of
bet ween 0.2 .2mis forned on the silicon oxide

G 05-002

00067 X SKor i Fias. A £ Dine connection structure 34 s formed on the active surface, The
fine-line connection structure 34 comprises multiple thin-film insulating layers 36 having a
thickness less than 3um and multiple thin-film circuit layers 38 also having a thickness less than
3pm. The thin-film circuit layers 38 are made of a copper material or an aluminum material. The
thin-film insulating layers 36 are usually formed with a CVD (Chermcal Vapor Deposition)
method, The material of the thin-film insulating layers 36 may be silicon oxide, TEOS
(Tetracthoxysilane), SiwCxOyHz, compound of silicon and nitrogen/compound of silicon,
nifrogen and oxygen, SOG (Spin-On Glass), FSG (Fluoro-Silicate Glass), SiLK, black diamond,
polyarylene ether, PBO (Polybenzoxazole), or porous silicon oxide. The dielectric constant of
the thin-film insulating layers 36 may be lower than 3,
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met hod.” 16 MEG 05- 002 Method 6 [0073] A USG (Undoped
Silicate dass) layer wiwth a thickness of between 0.2
and 3mis firstly formed; next, an insulating |ayer
with a thickness of between 0.5 and 3m such as TEGCS,
BPSG (Borophosphosilicate dass) or PSG

(Bor ophosphosilicate 3 ass), is fornmed on the USG
| ayer; and next, a silicon nitride layer with a

t hi ckness of between 0.2 and 1.2mis fornmed on the

{0067‘]‘ Siled bilaRd adoaeProddstiSusdd fMBriBhd 1T %ultMﬂi thdkilh cjrof7iders88
first silicon oxy- nltrlde | ayer ﬁ% Fﬁthkngi &5
overjge faEutPndualey subiyaig 39 sHiftesio S AP 1§ FSBY FRHCTRR Phibg tpper
surf5o¥¢(8r BB JTOKb thineitkn insdlafihg 1a g&%@é’dddﬁ thed68bmridihelateral walls of the
thi ckness of between nd 1.2mis fornmed on the

opegipgsdp saif preaf theghip-iminsilsiing Jay%‘f 3GPEH: 8RB FrePLAS 2 CoPPer
seecm%gfér ,is SpuBEe@ Bl the A ik BRABaSEY Mt Helcdl @ cé@yﬁayemtetbcaoplated on the

ckness of between 0.05 and 0. 15mi s 8§%|ona
seec% lame@dawn the,eleagioplated qorper lgver; ssybiavsRad; %%F?dar outside
the Hfings A s&ﬂlohé:gﬂh@ﬂﬁd' fildEindBRS lé%ﬂis bﬁ aretrélh@léﬂ‘%&ﬁ a@hemical
between 0.2 and 1.21imis forned secogﬁgslllco

mef@%ycw?listvaé mefipd poigihegippen surfage of %410 fustipiing layers

3618 e;@:!@dnﬁtahs@ler 1REXdd to Porfnldné Bf ﬁhl'tlgl'é SHin-GKiY ciftultN4yeR 38 dy@hhe
a thickness of between 0.0

and g@}Snmls
eméﬁﬁ’tlih{%?é Fwtr?t%%?réa alypinugelasr of applumpnynialiey pye; syspyitersd og one of
the tmh 1!%?1&1&9 F%@@rs@@ﬁnd tigen, thé Alum@RraXyed 6r th@%\'lﬁﬁ:lm\‘lmtahoyﬂlayer is
i ckness. o

between 0.2 and 1.2mis fof
patteiRed with ¢ Photgdithagiaphicprcess dad pgiehingrogsss- ?H%‘ggk ﬁw&efﬁ“ﬂ layers 38
can "Bb hﬁ%r&ﬁmléc@éﬁedr c&&%e@ﬁo@@l&ﬁbﬂtﬁﬁ @Iem%%& bpda the [CQ!?HZIE&\;CAI&IS in the
first silicon oxide |ayer wi I ckness .of befween
thingfiln iggydpting baysrs 3614 thiekngisohonp Of%rfé@}@'ﬁ?lmcg SRR Bgerally

0149067 G8L YRRMN ciRER B39 B MRIRRE wWith 8%k, stegpe?%ﬁm Qcanner or

sil'icon oxide Ilayer with a thickness of between O.
othegyapetion ¢ipmeptin thegteptof a PhateldhogganbicPseesxi de | ayer wi t h

a spin-coating nethod; next, a third silicon oxide

{00681 0¥k, Wiphddivatid gk BE £ Sorafed BRdrIRABMR oA e subst 30 Sith a CVD
formed on the second silico OXIde Ia er wit

method. MUtiple eaufact pads 4 e BAPSFIYSLY BRPOPE\PY OPHIRES in o Bassvation ayer

42, 'ThE pABOSRN Pychet 8 BRtddt Be alﬁétrolald?ellenheﬁtsﬁg bﬂﬂﬁ s@xﬁlcbxhﬁctor
third silicaon oxide | ayer th a

subffgt 30 5% B BHOBFPTEBRNGR, Haa%flowat’%?‘% CFHPERagRengFation
of xﬂﬂﬁl\é&ﬁl@ (éﬁcl?as%ﬁﬂiiuﬂa 181fb§l1nio‘isturfs QfaiEHorOmcthld Gud dsigelsilver, and

nitride |ayer a CVD
copper} and mpmt¥es Theretb 2 the passwatlon Payer 42 can protect the thin-film circuit layers

38, the thin-film insulating layers 36 and the underlying electronic elements 32 including:

MEG 03-002

transistors, polysilicon resistors, polysilicon-polysilicon capacitors. The passivation layer 42 is
usually composed of silicon oxide, compounds of silicon and oxygen, silicate and phosphate
glass, silicon nitride, or silicon oxy-nitride, etc. Below, ten methods for depositing the

passivation layer 42 are to be introduced.

Method 1
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Met hod 9 17 MEG 05-002 [0076] A first silicon oxide

| ayer with a thickness of between 0.5 and 2mis forned
with a HDP-CVD net hod; next, a silicon nitride |ayer

with a thickness of between 0.2 and 1.2mis fornmed on
the first silicon oxide |ayer wwth a CVvD net hod; and

next, a second silicon oxide layer wth a thicknesggos.on
of between 0.5 and 2mis fornmed on the silicon nitride

| ayer with a HDP-CVD nethod. Method 10 [0077] A first

[0069] | A slisenmikide fager Wiﬂy@ﬂfﬁokﬁdshof&heh#ﬁeﬁ: @n @ﬁxSl Dim befbroee Wit aZVD

nd 1, 2mis.for i th next, a si]icon
mefff g ?egbéﬁﬂwqﬁgﬁe%% Fhosbicternbiionn 62 sidfuyim s5pied on
the kificdn@xitR Vit CYIh@iefhbd.St Si licon ni t ride layer with a
CVD met hod; and next, a second silicon nitride |ayer
DA%H a thickness of between 0.2 and 1.2mis forned on
Re”silicon oxide | ayer with a CVD nethod. [0078] The
t hi ckness of the passivation layer 42 is generally
[0074) Pesilidoaoxide Bﬁm wiamthtcmss dftbicileae8 2 anf 1.2 e istorried Oith a CVD

metﬂod{, ?Iz{gea s!ga 181 o:ﬁ wﬂ%e r[]agzr@]ia) ec-‘fsg {a] réﬁge'ﬁr? g] gy ar%?({. 165?12%15 g)rmed

on thasﬁwnaakide Rrith afp&fsm&gnﬁaﬁ&d lrean memoR la6d 8gtt, adilbdd Iﬁﬁ'lde layer with
mnth a thickness of between 3

| ayer
a th@@?ﬁ\é? %fr eyt 26‘H {-Am b%\feg’r-%i&ﬁ thsrsilicay gFy-mibidg }?aeru@@op ¢YP
methésul ating. The material of the first polymer |ayer 46
is thernoplastic, thernosetting .plastic, polyimde,
ng (Benzo- Cycl o- But ene), pol yurethane, epoxy,
p% | ene- based pol yner, solder- nmask material, elastic
material, or porous dielectric nmaterial. The method of
A sflicomaxygnittitkelajérmath a t]ndtny:mf bétavgar0. GBEanH naliphdéﬁformed witha CVD

i R I NG Y N

sﬂtc@ﬁ oXy-fiiltide l@hﬂ&ﬁl‘é@ﬂ‘iﬂrﬁéﬂﬁﬂ"ﬁkﬁfeﬂaﬁ mh&mﬁlﬁhﬂ@lﬁfb? d«ltﬂﬁaﬁhcléess of
b%@n hography nethod to form mul ti pl e openi ngs 4

LGBy fofmgm thesilisep 9%idp &vaeth 3 oYR methopads 44
on t he sen1conductor substrate 30. It is to be noted:
Methben the first polynmer layer 46 is made of a
photosensitive material, it can be patterned mﬁth a

oot 3 SRS °E%ﬁmﬁwﬁ4r‘§” 4 470 Hraufs e pitn
CVDth@e 12, b edcBRkiNdoh bridelaphafisl 4 thibl@ﬁﬁﬁﬂhht@re&f(D?ﬁﬂSl g
[0080] Next, the patterned

&W&lmf%ﬁt}@‘? S lf‘l}éer wifh agripiogating Fefhad; next, ¢ Burd idicon oxide
iayeli' GJEI’:H @ HALIMES oPbetwed 2328 DS W it Ebrﬁecpéﬂ‘ﬂh@ o BREARHn ofde layer with

m crowave heating method, or an infrared heating
a CYRmedwd; and next, a silicon nitride Iayer with a thickness of between 0.2 and 1.2um is

formed on the third silicon oxide layer with a CVD method.

Method 5

[0072] A silicon oxide layer with a thickness of between 0.5 and 2pum is formed with a HDP-
CVD (High Density Plasma-Chemical Vapor Deposition) method; and next, a silicon nitride
layer with a thickness of between 0.2 and 1.2pm is formed on the silicon oxide layer with a CVD
method.
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or to the tenperature of 320-450'C. The cured first

pol yner |ayer 46 has a di nensional 18 MEG 05-002

shrinkage and a noi sture content |ess than 1% which

is determ ned via that the weight variation is |less

than 1 % when the first polyner layer 46 is placed at

the tenperature of 425-450 'C. Alternatively, theMEG05-002

nmet hod of formng the first polymer |ayer 46 includes:

|am nating a dry film with a photosensitive materi al
Methdl € he passivation layer 42 with a heat-pressing

method and then formng openings in the dry film

[omf IANGK fesal slﬁdaﬁmmmywﬂhadm@fess&fwz AHdiING: iaflrstly
omar filmon the passivation |ayer 42 with

formed) 11% peinggatimgdaysr Vith & féckness gbbpbreen 015and Rpsstuskyes THRS, BPSG

o 1HeAdE %g ?ﬁ@ biliGhd ki ) fﬂhélﬁ’%m ;
(Boug%gﬁ)z%\”heat |lanS mbr oc %11[0%}11‘811 Re esrss)tlo Hxﬁ% e
and fignt.stsiliedh eitidgidionwith ethldkagse pf BOwen R aadd ﬁ#mkﬁ@ggedﬁn the
: 0 OAis forned on the first polyner
msuraggy%?§%éé§naﬁﬁém§%§t act pads 44 with a sputtering

met hod. The material of the first adhesion/barrier
Methed/br 50 is titaniumnetal, titaniumnitride,

titanium tungsten alloy, chrom um netal,

[umi] A%ﬂéiﬁcﬁ@&%ﬁtrﬁkz QYo wittPthRkMT SBJcBicen 005 bl Budis
de.

Al ternatively, the first adhesion/barrier
UPHPKH% formed ¥rifly a 6/ Dumetbors dextasilispn pride iy rdthidhielmesred between
0.2 FRALST s q’onnléﬁ 54 the Airst 88600 AYSEtridber SR YWOVIVnERod ncxt a second

t hi ckness of between 500 ahd 5000° angstrons may be
sﬂlcbm pxpedltrishe ybiewith 2 tickaethefficoreeh 8106 mat 0.1 3ypeis ofongly foymed on
ut.t oce e r t '
the Fh o5l B BEFOVR R RRE o STl e R e
betvider 0 2faod &2 heformddarmi thd scafndtsﬂﬁoxs e9gchitridalager or an ihe silinbit dxide

e E C bR Bt L S SR 1y P Ry o foween 0.

and 6/18@k ORI BhLE feich b tReRdod iRl aayepmﬂ CVB nithod; and next, a
preferable material to the seed |ayer. Wien a silv

silicp P3¢ Jagerithe thigkness fdetdreeny-? ap arew s gemed an thedli silicon oxy-

mmldé‘l/a%r’oréh {h\é%ﬂlcbzﬁmﬁxde REaKA0 eviRiaidsal to the seed
ayer When a palladiomnetallic wire is to be
troplated on the seed layer, palladiumis a
Me‘g?‘gé:er able material to the seed | ayer. \Wen a
platinumnetallic wire is to be electroplated on the
[007% edfidsiayion onl:ialayalmﬂai asthiskoessff@emdee0. raddel 2 ah is formetliwdth a

ro S oS SRR i i gpdion o

layep wvath @ ttablngssHR baivea 0.3 dt ke i8 eRfled RYRE firsy¥iBENDxide layer w1th a
rutheniumnetallic wire is to be electroplated on

spingeeating mstaqd: nexiathind silisonoxide fverveihthickpgss efbetyyeen 821-%1 2pm
is fo?@z@dj ont Y %con&@vfﬁ:r&n Bxidb EPEHMHEE D hiePhodMiek € 2 kicdtniPRe layer with

el ectroplated on the séed |ayer, rheniumis a
a th}skwree’fdmveeewaﬂ@nﬂ hPum s foreedsmedhe thigg eiticon opfsiehayar witlek €VD

metﬁ&);/ an ner)%‘lc, 2 E&'Fth sﬁ_lc:(t)ﬂ) oxu?ef Ig &ﬁtﬁ %&Jélm%& o?getgvgc% 0:F ﬁ‘ﬁ 1.2pum is

formed on the silicon nitride layer w1th a CVD method.

Method 9
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material to the seed layer. [00831 Refer to Fig. 6a.

Next, a first patterned photoresist |ayer 54 is forned

on the seed |layer on the first adhesion/barrier |ayer

50. Multiple openings 56 is formed in the first

patterned 19 MEG 05-002 photoresist layer 54 with a

1X stepper or 1X scanner. The first patterned MEG 05002
photoresi st layer 54 is a positive photoresist, for

exanpl e, The openings 56 expose the seed | ayer on the
(0076} Stétlﬁ@smﬁp lpyer wiithia thighpess 05beth1>&5 angd 2fnrigformed with a

HD%EW Jnétﬁ0(1 ?:a%{\h%ﬁhee}a)}eﬁlgﬁé g gﬁs Pbeéff g l’2 ﬁ%“g P gpm is

formed @n therfigt Sﬂuddirewudn’lﬁjbaamth e CVlamethod Gnchﬁadt, e xqeoskuilidoy oxide layer
t he thi kn ss..of th |rst
wit RO eerr 0 s AR Eis Byebeiel i i SiEom il lavihaDe-CvD
metlidde first metallic layer 58 is electrically connected
to the thin-filmcircuit |ayers 34. The first
Nbdﬁ%f&li c layer 58 maybe a single |ayer of gold,
copper, silver, palladium platinum rhodi um
ruthenium rhenium or nickel. Aternatively, the
[0077] Adirstisiicen hitrigle laypewitlb8thiviyeshef betweenfiP end t.2umis folmed with a

ti rial e fir ern
VR TER| RS FRER M N SBRH P aBELA G B on
the ﬂizagmrcoﬁﬁllme layet wm]mlé ;zgsm mgahad; hratreRigla sdasiddglichh ﬁiﬁﬂi&?@ief@ﬁh a
. aso ed to rtlon over_ the first
thm‘&&mﬁ SRR AR B P VT Witk 2 CYPapethod

can beneflt the fornatlon of the succeedi ng net al

 [0078p Shethickf384] thd\easdivatias laybromns ¢eferkilgmb thad 098 AANGd the
. patt rneq hoto sist layer 62 is formed on the first
thickpgys it e oy Birds S sria evivially w0 thagy i pdepyan optimal condition.

adheS|on/barr|er | ayer 50. Multiple openings 64 in the
[0079% Refeﬂtopiag 42 AnecthPhetivatos latr 12ayehech 801@@1&@@ @ fikdd Bolfbrhyer

A IIALTOIC N N
su&ﬁﬂg'ﬂﬂhs mb QA SR tHe Mirdt PSlydnbr 1fer 46@%&&&8{1@%&%ﬁé pRsked

s.64 via electrop ating, he maxi num

the o em
Polw%%d PTG BRI ERoRY, q&s&%n&@eseﬂaﬁlg@@r solder-

masf( hﬁﬁha él&t@ BiteridinG pRRMS BdleOME Aatehifl. TIRUBHhARF BRfUR IhABst
The material of the second netallic | ayer

polyeg‘r ﬁﬁ? 48 gldgsi wﬁq-@am any ohg%fwrﬂh@pn &@pasmva‘@qu@@r 42. Refer to

Fig. 49, INé€Y the B;ﬁhlo@dihgdﬁaerﬂ’iy@ AWM 2 pHORSdiVe fbleRAN pmed with a
Alternatively, the second

ni u
Phofﬂgfg epd fo @Gﬂ FHnleopsnIpgs S 34 the elzgmet Inyer 46 exposing the

contad ‘jék{dé -4ARA iﬂe@&ﬁﬂoﬁ@&t@f dudbtfate 30NR idthbe Kcﬁ&f’ %ih@f{ the ﬁﬁ?polymer layer
sec g tallic Ia¥er 66 is preferred 30

46 ise;of p BpRIosEREYS SRoPRke H cap Reaipracd it th@hFha’g@Phlmowss
wheﬁ ARt pbI§mbd a)l%? 461seedde opd ﬁh%o%&bnhﬂ?e ﬁléltérﬁl 1(@%11 31: ﬁétﬁ:med with

%'F per is a preferable materi al
aPhPtBéﬁB@? %P}%“r@‘so@d%%@lpﬁ giecssBt al [ i ¢ | ayer 58 V\hen a
[0080] Next, the patterned oligomer layer 46 is cured via heating it to the temperature of

200~320C with a baking method, a microwave heating method, or an infrared heating method
or to the temperature of 320~450 C. The cured fitst polymer layer 46 has a dimensional

18




second netallic layer 66 of silver is to be

el ectroplated on the fast netallic layer 58, silver is

a preferable material to the topnost |ayer of the

first netallic |ayer 58. Wien a second netallic |ayer

66 of palladiumis to be electroplated on the first
nmetallic layer 58, palladiumis a preferable matemsslos-002
to the topnost |ayer of the first nmetallic |ayer 58.

When a second netallic |ayer 66 of platinumis to be

Sllﬁ@iaé%%qd@gméﬂ@fé corrent krgs tha LY, whichis|dptermiingdena the, thesvaght maration

s eptnhy L Ghi P Fy ndIRL LR 4 8l o HRTRGert Y S 428 a0

A.lteﬁﬁztmély,m rh&ﬁbdlﬁ;fc&ﬁﬁnl g théfigdt pmjrms ' ? layer @dyﬂhmtlmphtaigadirpﬂlm
t iclayer rhodi umis a prefe

wit g el diftipB el of ishbStvainy lvetar ey BeBhifk REr £ then

fomimqmnﬁgs m\ﬂlﬁaeﬂy &1ns et dphvailitiogtaphy @ythed; Gﬁsc&fen-pﬁﬁthgmn um
ectr.0 rst meta

oligfer Sy USR5 37 P Bl phsingy Ty g Hffsagosing

the dohperpads 44, bel ther Gingiicalifdrger iy @EinHBheaiieprocess econd

netallic |ayer 66 of rheniumis to be electroplated on

[00§n,ggefel- {osfti% gE}% ﬁf}s{ (%Legrlm S c§ %,Flr %e»P lthf%&d %I: Iv%e:?l?éoemd

7000 3sdornEd onwmst@obewohﬂcrrﬂétaadl thie corltzy pads Sﬁwah a spruttmlg method.
f:
Thelhf) EASARAIRRRM: 150301 SR, o ik A fog tanium.
tungsfen thhey, liromiunmattal ¢hr@mumagoeper580y [08861mplaly br, tagtghug g vide.
t
Alté.nislitlrExlélg,Df\gﬁg%rstI aﬁg?(s T ﬂgér 5§r g{}i)ee rBIEan}gJ ﬁ%&)fsc% :Lb%¥£¥nelg?oned
materthtre Nexsnh lseadddyer (nb@}aewnmﬂrmtﬂmmméof tetveseri Womnd ﬁ@@(wngﬁmms
c

- ma)J ‘t?:ggré'lseg %n eeﬁrﬁ%%@g/tﬂ% IX Hg%gaéjr %bzﬂrt&ﬁag?[‘bcg lf'hepsg:ed layer is
useti fotbaumeifigy the f@nmg@x @?ruh@ﬁub@ydmg meta&m ashras;ttheﬁftfere,eth@matngal ofithe seed

ek B A O R a Be  Bla  c EPRRB BHRE CDone o

et ching the seed | ayer is potassi umiodide. As shown
(0082} Ve ageppet Fatallic gireds tofbe ﬁ@Wwéatqdm thcessefl laysy.coorpgiés a he
pretf%ﬂaﬁl%ba?eﬁ@let@ 'tl&@éé@ﬁ)‘c'r %énaﬂs?l(feé@et L wu'éji@ Aeke é&ﬁoﬁlﬁt&&&n the

netallic |ayer 5 be undertaken before fornn

seedhpyes silpydg %pre‘?srab{e@v@ﬁeer@l tndhesseedlayernWienys reiading nreiwélwmre is to
be el eU&&oﬁlé?cEd 6!1 tﬁ«fz sefe@ tyé%%zlll%[ﬁnh@i %&&Hbﬁe' AP RIhOR AW When a
he "net al ht H of the netallic
Platm@tm%hq “JH'F @é%bft Aetroplated ary theiseedrlayer glataym i agueferglle material
to tﬂeesééi ﬁﬁa Wit a2h&iurk metTan& ARGk EIH!Q eih@frb;ﬂa%ﬁ & thélieBB N hodium

he netallic post is wthin Om crons;

isa pﬁ&f@)ﬂ%ﬁl@emﬂ tretheriaed WPre Whea ¢ rlgenjugn laetﬁ]illﬁ wirg dsde be glpgteoplated
on thésegél fa%%rnﬁtheﬁlﬁﬁ% § PR rerHRMEREH AL s:8RHAOWRGY 2 rhgﬁiﬁm metallic

bet ween the centers of the neighboring
““r?ﬁé ffalpq slectrpplated omptbe sqed layer, topivmclp o preferabipmatpréal fo the seed layer.

WhE7H5 %1%&:2%&@11% Pﬁi‘é'lé"ﬁ bElR1ckPopldfed AR RYS; nidikdr it a preferable
material to the seed layer. -

[0083] Refer to Fig.6a. Next, a first patterned photoresist layer 54 is formed on the seed layer on
the first adhesion/barrier layer 50. Multiple openings 56 is formed in the first patterned
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10" 150m crons. Fig.7b is a top view show ng that the

nmetallic Posts 68 are inplenented with the

redi stribution |ayer 60 conposed of the first |

adhesion/ barrier layer 50 and the first netallic

| ayer 58. From Fig.7b, it can be observed that the

nmetallic post 66 is not fornmed on the redistribut iMedos-002

Iayer 60 over the openings 48 but formed on the

tr| tion |layer 60 over the first polymer |ayer

thzi’eeSIS‘l g‘f“’ﬁ%ﬁﬂx Sempes B AR SO e Szt paftemed a%/faorsfé%t laygr54isa
positiae/shiotorddisi, SorfeRdrnfRel TOY Bpenirae 56 @ﬁ[}Sbﬁ:QﬁHjéé&I 2] eﬁ ot HRgtdat e

30 and covers the netallic Posts 68 and

adhgsiogbamiey BYRL P8 Ngxhpdirst stalliayepss with aihickpess plbetvessr baerl S0um
is clBHoYRRY oh ¥ %«Eedi%em fopgﬁecf JﬁQEéTﬁi@d aﬂﬁésio%aﬁ@telr %@% §hdd dxfosed by

plastic, polyim'de, BCB (Benzo-

the qppaings Buwnsiikg thw}s@ﬁSﬁ/erth ﬁrametalb@bxc,r 58 mrgtmwe boly3pm,
The B_Jy %ﬁrmgg '5? EJ[E%{FE%J (%nﬂé%{ﬁ% ethm- (?%ui?ﬂ%ers 34 The

I'electric nate orm ng
firstywstallipdayer 58 may Y02 siegle laperiofi gald.xopret siden naliadutm, miptine,ho d
rhods?lféué,g'%tg p@gﬁ%?dnp IQ% Higl%éq 'fﬂt }(&f %rét%e@l]ﬂ: lg}tér Sé 1fna§ Qeea
comgesite efthp abmrcmgtlmd mm:naimﬂ efxf, Hedirsd patterned photGresistfreyeeiyis
f

b8, 2RIl 0 1) e RGRAE B AUREA g
extended despmsmontionnigver e fiss g@imeqd@yeyﬁ@ Thé agta:dedz@rst métalhhlayer 58

N [ d wwth a spin-coating
cwlﬁ§£hod ﬂﬁk%tlp 3§§%%ﬁ%%‘s ygsgﬁiereby the top ends of

the metal lic Posts 68 are reveal ed, nust be

[0084), Ny casbernindhe 8. patcord prttergedphoteasist leyer 62 isfommed gn the first
me’czﬂﬁ@ﬁl@r & ME@%& &ygﬂz‘ohm@adﬁésmn%aﬂﬁp géo rish) rlﬁﬁﬁ@g Bbéﬁmgs 64 in the

usanetcmgmeto wn In

Secoségafﬁ@e@ phpterpuist fyerfiZegpose i firyt mtaH@tI@fer 5% Neys Fssﬁh@&l weje.6e,
a se@hé ﬁleﬁﬁm rleﬁ?éleéﬁ @ﬁh y fﬁhﬁkﬂesgglL Be&!éeeﬁl 9 Qﬁtﬁ@%n ]gmﬂﬁe\é%ﬁ th 6

second polyner |ayer /0 needs curlng ore th
metalléd Jpyen S g?ippﬁedd?efdhﬁ@emMStﬁéwwt di@ﬁslémmnpdlqnmmmymzoﬂtel

¢h
i3 B it b il O ST Sl M6 N R b B s o
metal pests Ebomatenixd lof/ e secbalmetallio layer 66 gt bt a single @rtal tape of ggd,

f 8. Th dur.
T IR T M T T O
secopil meelaayeh@atiyrig a compbsitd of the alawe-imehticoed thatedals. iThg thickness of

bet 200 d 320
e SRS OB ORI 45, et e, 200 ond 3

centlgrade [0089L‘Fbre it is to be stated beforehand
[0085h ¥then piecendraeiellie bgerb of erppérds lodnicieeirapirteddinesfirst natadlic layer

58, de,pfé;l %@ﬂ;&atahx ;rta&ﬁaﬁéih% mﬂh&b@ﬁa&ff ﬁhhsﬁét F&sﬁlu {agér 53!

@? . ereinm t oSt s
SeCOﬁéglﬁ i ﬂﬁéf@f 6&1 qféﬁver a‘»ﬁ@lbq Hectroplated ogythb Sitshaetallic hayerBasibiesis a

pref@iblt RGte kAP %in'a& 14¥et SHehd frstERGHRe Tayer 58. When a second metallic
layer 66 of palladium is to be electroplated on the first metallic layer 58, palladium is a

preferable material to the topmost layer of the first metallic layer 58. When a second metallic
layer 66 of platinum is to be electroplated on the first metallic layer 58, platinum is 3 preferable
material to the topmost layer of the first metallic layer 58. When a second metallic layer 66 of
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68 is within 10-250m crons; the ratio of the maxi num

hori zontal dinension of the netallic post 66 Hw to

the height of the nmetallic post 66 H is |ess than 4.

The first enbodi ment is based on the structure

illustrated in Fig.8c, and the succeedi ng enbodi nents

are usually with respect to the variations of the MEGO05-002

netallic post 66. [0090] Next, as shown in Flg 9, a
rhoc{igti}rés?to %ggl%g%%ﬁ&%{égg}tﬁ?ﬁ?st%ll Sl msd ﬁggg%éguem %leﬂ(ﬁq%} e matenal to

the fbp?ﬁﬁ Mey8r &@waﬁrﬁ rﬁ&mmldydéas twﬁev\x}tn dWebdhd @ﬁammﬁ}tretk wﬁrmtﬁémm is
a er roceaure ereln e a ernln
tobg F‘&%‘E’@lﬁ? éhqﬁ{atg?f?%l%e‘ﬁmﬁﬁ Hutheri B s Brete glre Ipisrigd to the topmost
layoef the frsOmeRilip Myto38. m@ﬂﬁﬁdbbﬁ@mm@ &%ﬂ%l&r}@ﬁmﬁatlﬂalbeg
Al ternativ the nethod of formn

“1°°FPP1§‘F‘9 ot et meillic Y&% >8; H@wua’égap{e%b#dwtﬂ&l%tﬁfypwat kaver
ofﬂw firk Iﬁetamdl@y@se NWhénl MQcdha n@kdlId] 1aph 66 BE1iEKABS kRl RRoplated on
é‘} 42 W th lgﬁ?at pressi ng met hed and then form ng
the %ﬁ PAYS 1avFr Bnwickr i prirrrble matsnal th RstomosHaxsT alphs first Rctalli
layd?g8.nod; or screen printing an oligoner filmon 22 MEG

05-002 the paSS| vation layer 42 with multiple

RN IR AT G L B R S W
seedhlapdriamithp fiest adtwsiobegrisridyer S(adot afdet the fitsnimietilljo tdyyn¥srare

ol 50 e R s A TR Db i
nng@Eoxiloy, ferechan dorleahind tlmﬂr;tmé]naaw%hrdmr lapmS@ caﬁﬂie&lydlagen
e TN, WD T
shown @i b6, neesttipiof Feebvingrieesedd lg}édPIGﬁd I?e eﬁ&; Zdﬁh&ciamﬂlsaﬂﬁai f@eﬂ; ftrmrnot
wdp bt e PR i P bk MR e Erd g

[ 0091] Next, as shown in Fig. 10a, a second
10037 Heshovy bdig. Taand [Fagy By The rtaho of thihirgkimemsiogfonkd thyvsesion Hw of

| . o | '
o A0 S0Pl 1 P8 RS A B i
be ley thandr 2 ergl. Fbe mﬁmumﬁmnmaé Hingeosion of themstelfio post 68 is within
3—-5991&?031' qgér@i%lter {hg Ene ost76% 1§ ac' tf'l.tltné Oﬁyo@t? ‘Nﬁﬂh E@tﬁﬁhct 0&1:' ﬁl@ nrum

nitride, tlténum om um net a
condntionsl Lmhlwmgpe'lfhﬁaﬂltbloﬂb bcmhmcmtmf e neighbartng teekallin posts 68

isl P] ' beﬁlf\t?ogs,%ﬂ B '}?J‘férélﬁlz éal‘paci%:lg ﬁB ngﬁlggoﬁgrpﬁi i1 &«ri/ 7 ?ﬁfcfdn?, for

may al so
0~éﬁ2wemn® Hig 7@n@@| togrericsr shatving thaeshe mefalipdRodts 68 yeimplawented with

o SR BLr BN S5 BARRRT 0 Ul By AT P
layos 68 dimein Fiffbe # corendpsarvedithat alpenetamc Rest 6fgs aotéprmed en theg

redx%gﬁgariq@lepﬁﬁvaer %? o@%ﬂx}@éﬁ gl.}t rtr'{)e Qﬁﬁ el'@dslgélg“dﬁ]]g Elgérté% roUSQhe

ﬁrsttﬂmta@ﬁdiﬁadhe& on/barrier | ayer 78, wherein

[0088] Next, as shown in Fig.8a, a second polymer layer 70 is formed over the semiconductor
substrate 30 and covers the metallic Posts 68 and the redistribution layer 60. The material of the
second polymer layer 70 may be thermoplastic, thermosetting plastic, polyimide, BCB (Benzo-

21




the third patterned photoresist layer 82 is a
positive-type photoresist. Miultiple openings 83 in the
third patterned photoresist |ayer 82 expose the seed

| ayer on the second adhesion/barrier |ayer 78 over

the top ends of the netal posts 68. [0092] Next, as

shown in Fig. 10c, a third netallic layer 84 is fomMEsds-002
on the seed | ayer on the second adhesionibarrier

r 78 exposed by the_ openings 83 vi . . .
CYC@?%@?% pLYPTRgRe, SIS RISHHE PolTIEY polder Tasgematesiel g tiggaterial,or
pordu® tigrekib ma&hﬁcm@ﬁétmds Bﬂfoﬁnﬂ@ ik sbA@ poltht lzﬂﬂr ;)] may include a

t hi ckness of bet we and 50 m crons on the seed

screfn;prajing methad gt 2 pa- %Pat%last&% Agghavndn Eigh; lﬁs’g sepgud polyesr
layefred @ foraled with & @&eéx@rﬁtﬁﬁgﬂn&ﬁ@i fudbinipit d’ﬁ@ﬁ]ﬁéS' ’ﬂzcwﬂxe@éb% khe3dp ends of
si]ver, |adIUH] pl at i num
the ?t%‘ﬁ% ﬁ?i’ﬁ#g ﬂf%tﬁ‘f riaf e fagasd in %%S@gqtsmlmﬁr lrtt’eg 70 justcyghen
screbry@inking the s@ohd ﬁﬂﬁﬁ@‘ 1@%10103 If8%d sebord PYBMmeAidydr 50 {s%@a\éﬁ Gith a

seed and the undérlying second

Spin S P HRle OPOEs T avbisreby S G tbemergliy Basis S ace
revehled, oftSt ﬁﬁﬁlﬁﬁdte@drﬁtﬁ% &fbﬁhﬂg FroQduteamen as%%hbt%hﬁnbér@ﬂ]&i&ﬁéthod or

S cal the e ant. for etchi second
aPhafﬂﬁfg‘g ‘%e& fug ﬂ&f@iﬂﬂﬂ@%’l&ﬁ Heshayy I“’o%éﬁc besideviathe opepings
72, thh ﬁxeﬁﬂt& d’o&tmay SscORrékcalld ela%tpﬁfi‘ﬁﬂig meki, BS et he Eél:%nd

ep %ﬁ éﬁlgﬁtlodlde is to be nofed that
polypieE 2y 0 Fres gmﬁt&ét 7o the Polishing B@%“rdt’#eoﬁﬁ?ffthet%%"é’ﬂd polymer layer 70
has BdeR Glirtd) almmd:tkﬁttcﬁnw%bﬁbdl Pshdha%gsm&ﬂuﬂe or A6dnakiBd PecIRYto

external 23 MEG devi ces or

) |ch
polidh o gripd P Sper fager 70ds vre tagevRgkthetop sefsof the mefallic Posts
68. Tﬁé&uidfg HEREES n alshBe fnfdicfiskeR dith 8 bAGK: m&ﬂ&f 9 ﬁﬁﬁéﬁve heating

yer 8 e wdth of the openlngs 33 and
meﬂﬁ’gs?fﬁﬁaﬁfﬂquqlﬁf@g 81 tqmpepptirgelchshen aOQ @dﬁ%degrees

centigfide BelRgwaRBLO @rﬂwooae raaaeezﬁ@ﬁu@rfent i oned external
circuit may be a erX|bIe circuit board, a

LD P R B GBS0
predemiyactiythaexterkions dillher sﬂudffﬁtfeﬁkﬁoiwﬁ it Hg 8b aﬁﬂﬁg&b’ Wh€rein the metallic
Post.gﬁgi & 31'%? p%c%r %1@%%}%2@% c?eﬁ = ’cantFrs %tg gﬁggqxgemgﬁqt? Hosts

68 mmm E@@Sd)raiyﬁhs Bk rbt$o of thesthax@hém hayohtaDfimeeicd, of HRRRElic post

oo A B A AL S P

the stmttaﬂellltmuhtaymrp@gb argl the Si0cEedin® AibodRtknfaed lﬁiﬁﬂﬁﬂ withi réspect to the
‘mn%mm%ﬁg%lgﬁﬂgé tpg thlrd metallic |ayer 84 is defined

as shown in Fig. 11, the
sem conduct or substrate 30 is diced into multiple
[OOQQENT?@@& don Figdl, & m&plyﬁwla&mﬁﬁ $s fBfinedon thehsecond polymer layer

an e;g?t egdr%gﬂgé)ézl érég‘(’l UM %{%% l(ag(r:tftiog’ %ﬁ%ﬁé%ﬁgﬁ%f E‘\V‘gom

withfjgatigming procedure, wherein the patterning procedure is undertaken with a

photolithographic method or a photolithographic method plus an efching method. Alternatively,
the method of forming the first polymer layer 46 includes: [aminating a dry film with a
photosensitive materia on the passivation layer 42 with a heat-pressing method and then forming

openings in the dry film using a photolithography method; or screen-printing an oligomer film on
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[00941 Refer to Fig.12a, Fig.12b and Fig. 12c. Wen

the third netallic |ayer 84 has a solder |ayer, such

as atin-lead alloy, atin-silver alloy, a
tin-silver-copper alloy or |ead-free solder, and has

a thickness Hs of between 20 and 150 mi crons, and
preferably between 30 and 100m crons, the G 05-002
sem conduct or substrate 30 can be heated to reflomﬁ?%e

sol der layer of the third netallic layer 84 with the

the g_asﬁadﬁﬁp &g&m,wiﬁﬁm 1€ Spdﬁﬁi;gi el &lcggﬁel% mﬁag&afg thedohtalidads
e thir tallic ayer may e or ned, py .

44, @qé'ewam%g? AEEOE BighEna AhratnapaReRy o FHAL b g polymer

layeP 4 WERANdplRAE (HPRotthE YRSt Pollimidd) BCBEBehzb Ayl -Buitdndp

of copper, exposed b he openi n 83,. next. )
P"ly@*eét@PgGm’%’t? e%?-weéﬁo@fmew@fi%%iﬂ&mgaﬁ Ripstie Arategial, pr porous

dielQBNRRE . TRD thellicdPoSts 88Bave R shii€stRRARE thedY SlionehiRasRdd
t he openi n and next el ectropl

h s 83, plating a )
metglli, QS T B%Sofpa’@ﬁnm&%met%fcwmaégg ths TR @ hatfpy fgyming
the pretibublybrhéntiBhedahdtfllic Pdsts 68, t i n- si | ver - copper al | oy,

aving a thickness of between 20 and 150 mi crons on

00 R e o St p oot i oo fispCot besvemn

400a8d¥ (moﬁgummad orithe thivd ﬁ&ym&it}&y@ IM el thd.‘)a%) :eﬁdsfbi tlrametaiﬁg: posts 68
..senm conduct.or, 1unit .88. C e trical. conpected to
wit bt Ao TR L e e iR 17 1. Hedpf et
titargurh el titanibsttagisen Moyrelrobmmama adleatidweiopper alidy, pntalm
rint circuit, board ceram £ substrate r a gl ass
metf, oy Borplyet et AR ER R B SRR e R o A g B2
compediig b te iakgye smind aned akidrials O2exnpy sdaé ldpart (watahovid), sactdas2bfiper or
' i crons., 24 05-002 0095] . As sho in Fi 12¢
eord i3 WS o et 0P ne S0003RE s BRR PLnted e i
adh&bninagice iparaStueidlg b opsicihsd pradess. Sidxt, & shown infFig D0by arthird patterned
aver, 96 be .forned on the,substrate .9 . A
phols R ayis 8 > B o ek OF 1R 45500 Bl oammsr gy 78 wherein
the fird ipsitciied phatplesistiiayer 82 hapndsettypdghopiraist. Multiple openings 83 in the

. pol yim B Benzo- | o- But ene ol yur et hane, .
e ot o VB o6 et et e S i taver 78
oveetha sihieadsttlermail pogs 6or ous dielectric material. The
fourth polyner |ayer 96 may be forned on the
_ Lo . : .
0P REKL o o4 AT DR, RO Bt A e Ui
secdndriliesionfyerrier Ipyes(’® sxposdditivvke epeyings §3minelediioplatingy Tbe third

: ) ; : .
ol MW B2 SELALTES L0l 300 AL SR Wt |
and/#8indierdns arthe 499d lagwri madeiof gold, sxpescp hpthe opendigs By.eOtheymaterials
e 0 R U €8 3458 I, Bl Bg54 TR AEL o
or riymotn [Nekh agphaph icFigdd: du third pattemedplotdresist layert83deremoyed; next,
the %fl ?al‘i%rea‘ﬁﬁ ﬂ{%rdnﬁérg’é{% g%}%ﬁd LaHLb D RAEMIRE 78 A SlbsOfieABY femoved.

|'e openin
If the second adhesion/barrier layer 78 is titanium tungsten ailoy, the etchant for etching the

-

second adhesion/barrier layer 78 can be hydrogen peroxide. If the seed layer is gold, the etchant
for etching the seed layer is potassium iodide. It is to be noted that the thickness, material and
position of the electroplated third metallic layer 84 is determined by which types of external

23




simul taneously formed in the fourth polynmer |ayer 96,
or by spin-coating a photosensitive film on the
substrate 94 and then patterning the photosensitive
filmw th a photolithographi c nethod, or by
Spi n-coating a non-photosensitive filmon the
substrate 94 and patterning the non- photosensiti V&Eg 65002
filmw th a photolithographi c nethod plus an etching
met hod. After the solder balls 92 on the

deviess ot ciniltare oomnegied 1o 88 bamps att rade ¥ tle. ttie thiokrsty o the tHind pagtemed

rho AL 7 QRSANES s 38l ML Sl LRI
accolrhihg tadhertnteitsd applicativing Pl sbveenivatinned gxtered! hivehit naay tanm flexible
t d
crol Uk EELNEALRD TR e d JORPh T Elonk @ ol 138,00
SubStrayer made of gold, copper, silver, palladium
pl ati num rhodium ruthenium or r heni um and has a

[009@11111‘%19 @éﬁodnjﬁ@ht,%e B&l ﬂﬁ%ﬁxclaﬁpgjﬁl &@Beﬁﬁ&gﬁe@‘iﬁ ?1}6 CForm of bumps,

pre era |y bet ween Om crons

contpgh paqs| RIOL ﬁayé?lde@allﬁ é\s a@rwnn@a‘lgt 194 yénen thedhirdmaetalialyg 4 is a
smgﬁh%ep%@sﬁopgadﬁlv%ﬁpﬁﬁ& dplsémg%@ﬂmt ARRLEX bEhORkm, and

circuit W res forne a w re bonding process.

when the girigkneesfHarof the thrc@netalhalaam%ps Y30migtons gysknyeferably i r d
10~2’§‘ﬁ{1&l)1jls| the h@d%etzﬁﬂc Thfer BB Q1 Redd@blh bun i Next, z%'si:\é(ﬁf in Fig.11,

pal I adi um plati num rhodium ruthenium or rhenium
the ssmipondigtopsubpiraisHHEs diced m@fmtﬂémlwmconéucmfm Ehedruenps 86 on

the @momue{o%ﬁbwcaﬁ 8L ¥!€§Hca319 caﬁgctafc% ER5Ral cfrElFt ik A@'

netallic | ayer 84 def i ned a metal trace
(Anﬁ?@PWéioaﬂucﬁF%E@has a rel ocated pad connected to the
nmetal post 68, wherein the position of the rel ocated

[009APH i Fié’@a,mﬁ% 20b PAFg. 0%, SaRN eeliarl hdalielaferigh 888 Moldep
surface i rel ocated pad_of the netal

layef, pighes 4 frlee ﬁﬂ%a%ﬂh‘*@eiﬂ@a 3 'g-goresppes allgy orjed fisessolder, and

has OicREbds HE bifHetbhden VO hrdtl M'hﬁ&oﬁsoﬁﬂ@?ef&iblﬁbméﬁrmaﬂi i §nicrons,
The di st an%e bet ween the centers of t

* the SARGHBRET THISEAD 6D SR BHAIMS BSP Y POe 1ay7ao B i EtetHis ever

84 vh@%&i ballBhdph, whi€ ik @eHind® Wi be alsbRerHall UE I THe Qﬁrdhﬁétélﬂgla}éi' Q4 may -
contact pads, RDL's, and solder balls _shown in

be f?@s%ﬁlacﬁgpka% CopRes laypihaxing aickness pfbatvicead adf9Qagigrons on

the seédIaYdr,RadS bF eiphet] &pSRAWH theBperitgd 38 GexilRWRNRting h RRRE layer
str&ﬂ:&cpres may al so. be derived fromthe structure

haviggg, 0 110 micpone o the cameRAYS Frpeseg by theopenings 83,

and ﬁ@:b Elb&@bﬁﬁng/é - édﬂfamlﬁysoldaﬂayé%l duh RAMITBA aligy, %rthSﬂvesi Rlloy or
he structﬁ)é{hquhom In Fig.8c and (ﬁ)atternl ng
T

atngy VIEORRST § Bpaingpegsgf AT bfrﬂéma@@ﬁ%@g nigfe feyer

Next, Beshb®h tdFig PRI, 1¥BEmicaidREtor hbstlatk F0REASIdIAE ‘iﬂﬂltﬁﬂe%’éﬁz%ndd&tor
the nmetallic posts 68 are not revealed v
umtsbéﬁngqﬁo

g bae 95 er SR @R BT Uk j8 panky emPCﬂMM%@dw 2
extefn@l SiibdteiteM] dsisRdveh PRI Y Thé Ektdr suRIEANSY may be a semiconductor

chip, a printed circuit board, a ceramic substrate, or a glass substrate. The distance between the

centers of the neighboring solder balls 92 may be between 10 and 250 microns.

24




polymer layer 70 with a patterning procedure. It is
unnecessary to formthe third polyner |ayer 74 for
the structure shown in Fig.8b. The structure shown in
Fig.8b is equivalent to the structure shown in Fig.8c
plus the third polyner |ayer 74. Therefore, the
above-nentioned for formng the bunps, contact padg8ggos-002
netal traces, and solder balls derived fromFig. 9, as
shown in Figs. 10a | d, 11, 12a-12e, 13a-13b and

[009% cAsshdwn w1 2zabeltre ﬂmppldﬂléaﬂﬁ o2 Qrﬁée semi¢onduptas ugihddwirei n

conge%d\}gglbfr Omfglf E &)Oﬁt &%96 g%h I’TEQ(?J)I{I‘BQ%‘I bkéate 94
befgzelpnd cThe Amterighd e fpwﬂch@ynl@ dayet Hods ﬂmmce)hama ﬂletnmettmg plastic,
pol?ﬁﬁ&l ﬁbﬁ éﬁ%}%&-(@ﬁolﬁt&e SJnlﬂlgletg%&rﬁ:p%Q% r? Yeh@-gasgd %)l%er, solder-

cknes et ween 1
maskownatesitsl, wiastiv reatevial, @r banel digeqiconaerial. ddn fdw‘-h @ohmeﬁam 96 may

7 be i&qﬁ é}%ﬁ%&%@guqa gﬁ?ﬁg zrﬂ:llg%nng a PE@%%W ﬂlﬂ gh #0 sﬁ.{l{stpage 94' Jsmg% heat-

Prefbmemd,loram danfifativg @pboteseasitveadry Sjoper thb a;behratqmm hagj-

g S BB G 0 LB, o

by l@mpqabmg’ avicnkphbiogapsitive éiy filro oo te stipsrate ¢ using aheapprossing@uethod and

o R ey B0 Wi o pflotol By R RR B Slohine
methed, beboswreehprigisiedhd faydl papRertiayer Hgwhere miltikleopenings arc

s1m91?%(1\§§§§rrfém$e'a% ?J% f(mr&t 8 of fa?rérgg rﬁrﬁr ngﬂ-pﬁa t{ng g :pgotosggsitive fiim
on th evbstraie94Ring. tll@@attetrhleg éwmhmesem;tlm ﬂhnomﬁlcﬂthowthiqmﬁlﬁgmthod,

o P A R B e g p B

photteerisiteyd fifm mamhotsﬁthmphwen@ﬁodEJMWlmg methoRgiter the solder

haﬂFbg &ES@O&P or ms. on t tﬁé‘é%gctfgsngm&ﬁcbﬁgﬂe% a%%lj? &%{eii%ed 0
curmésf@ﬁh@d_zmnldyamﬁt’ﬁ@ cuoqg woskdet 1Stthléertn1;¢rawlﬁp©bitki@81.lethﬂd, a
rmcg gﬁéa%%@{eth?& %Efmhgxleﬁﬂeﬁi??ﬁ‘%{hg&]/ bani er layer 105 is

ani um ani um ni titani umtungsten
al l oy, chromumnetal, chrom um copper all oy,

[009¢] rﬁeéﬁrr tmFigdpannd Fig. 13ta Whsn thethird metellic layergd dep fingjelayer mede of

" gol® feegtw sil e cﬂaﬂaﬁuxﬂcﬂlﬂlnmﬁ%%ﬁm rattlediBh, or tRnGIAE land has a thickness
inum palladi'um_ ruthenium rhodium or rhenium

Hp ﬁﬁ%@ee@d@ml e1aigrogp and pucienbly detwaemhbandolfrriciens; the ﬂmémalhc layer
34 12 @ofineA%o SN MRt baliogl Th@@&ltac@ JRIE bih RALKRLRE S an external circuit

£hotore3| st layer 110 is ormsd on the seed | ayer on

with pires formed byeiss kopdBapiocess. | ayer 105; a coi | - shaped
opening 112 in the fourth patterned photoresist |ayer

[0097) Refor ROBIg I 44 AR BL e4b. Maye Ehteliird héalfe heer sand Jbﬁ{efdf @b1d, copper,

sﬂvlﬁ%@fad&l%ﬁghatgm@r 3%%%%399 r?rf 33@20 s h@ﬂf &% E'ggabween

5 and 30microns, and preferably between 10 and 235microns, the third metallic layer 84 may

defined to be a metal trace100. The metal trace has a relocated pad conitected to the metal post
68, wherein the position of the relocated pad and the metal post 68 connected thereto from a top
surface is different. The relocated pad of the metal trace 100 can be connected to an external
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by the opening 112 in the fourth patterned photoresist

| ayer 110. The fourth netallic |layer 114 naybe forned

by electroplating a single | ayer of gold, copper,

silver, nickel, platinum palladium ruthenium

rhodi um or rhenium having a thickness of between I

and 30 mcrons. Alternatively, the fourth netalli ¢mgoso02

| ayer 114 may be forned by el ectroplating a copper

| ayer having a thickness of between 1 and 30 m crons,
circwiewith wiredbmod|bataiwicg-tanding oebesk. dhe distasoeibaigreen tht bintknefsise

: on_t he copper |ayer, and
ere%é%?%ﬁkr op}fm: e%v%egﬁgﬁl}%?gpgﬁy% " havi ng a thickness

of between 1 and 10 m crons on the nickel Iayer

(0098} &+ his apbgdimeniethp gructimsdsting e behps eoptact pafls, RBS.S, endrsokler
|
ballmb% bl ﬁorb %?vtm‘)ﬂ’%zh@ﬁé aff th%%gﬁcngﬁst cf%ﬂz)%r I trl):gtpttﬁlgﬁlg e%own in
Fig. %éb@p@guthqse btaeawes 1Ay aisg be émé tromgheckimeinte shaven ig EipcBb. The
o e AL RS ek gy Bhne BYE 7 b e e
showhia Figy$q-and paittivang ba ﬂbdrpplymer law @# to1foBn ingltipletoperiingwin the third
I f [

polylp ko, Tk racth S R il ), e bl Bl b s bbb v
polighfing th@%ﬁS@@@Olmyaelawrg 0 §ul reveatel) eiadorofirproulfiple opsaingtinrile second

o158 SO S T i O

74 fergh¢ strugthreshowhia Hig8lr. t Fherstreciict owiay Big.8b ivkqiivaldsfio e dructure
shm;n?mqf@g & thsr fid fhﬁ’@ b{)_%ﬁmﬁeg?% ?gkﬂeﬁ) N {hg?égcgve%nﬂec tl?r’%ﬁ £5t 39 the
bum@@) ﬁﬁlé@lt p@dqemftﬁlrt@@escmdlsolidmb@lls droived frane Figa$es shpwe in Bigs. fige-

S f
10d nlg?la{aoﬂg Ui%%algge? éﬂtﬁa 1@1; %13§ Pan I;e%gplfep EOSC‘%? ?l%lghréy éhé‘glrl] hnchl% 88.

t o an external CIFCUIt via a w re-bondi ng process; a
Embgdiment?i on | ayer 117 having a thi ckness of between 5

[00990 Ghid SmBA G &R & dBBYedifont Bk E@Qnﬁ@%ﬂoﬁﬁmﬁé f showh th ki kg

metallic Iaéfr 116 lest the first coil-like netal

shoyipipdiie. h3pethe bor sadaifbemelallis perd 6% tagalddgyer m% hevipg & ﬂucmgss of

betwEdh €hhdd0 Bitrohd) GndPs %@ fo&msaﬂ“dﬂay%&ﬂ,anwoc% cRDb AR
or inorganic materia be thernopl astic,

entorteoibleurr e e el pofs 651 ek, oG mikel layer 106 baving o

thickrBQN A Bet Y& panallb%ﬁ&))ms anﬂQL:&‘%:&eﬁzﬁ@ &4 ha¥ 8 A ¥hickness of between 10
poly er-mask material, elastic

ryl ene-based
and E%R Berogp ands m%enﬂ@méqek@t the golddayer 10 fo form p pepppr/miskekigold

stru&&@'@&lﬂibqﬁetﬁfpoﬁﬁh 'ﬁ%aﬁ@ééy QX MQ)% in Fl' l156,al8pRPRyer 104 havmg a
hat e gl ass, Ilcon nitride,

ﬂllﬁ%}ﬂf% & BFves, L0nd 1 PQpeicropp s bFKOWstbe st Ty Qe thiness of

betvjeay € andlsbﬁxueﬁxs RFoSLLpAS/BldRATSHY %r‘iif‘e%éiﬁ {pos% 48, U\lﬁ:ﬁmﬁ@ely,
i nduct or. OOlO%& The case that the first co

showetndiig- | % thegatice metgllic gosh phhaving athickness of fefeear 10 a@d tlep lB@IOﬂS

]n%ﬂ%%ﬂﬁgbf$ﬁﬂ here. As shown in Fig. 16g, a fifth
pol ynmer 1ayer 118, such as polyimde or benzo-

Emboediment 3

100100] This embodiment is derived from the structure of Embodiment 1 shown in Fig.8c.
As shown in Fig.16a, a third adhesion/barrier layer 105 is formed on the second polymer layer 70
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cycl o-butene (BCB), having a thickness of between 20

and 200m crons is forned to cover the first coil-like

nmetallic |ayer 116. The fifth polynmer |layer 118 nmay be

formed by spin coating nultiple oligoner |ayers each

havi ng a thi ckness of between 10 and 25 m crons or

screen- printing a thick oligomer |ayer. A second wggosgo2

coil-like netallic layer 120 is fornmed on the fifth

pol ynmer layer 118 with the same nethod as that used to
andfoatim tbhendfof thetmetad pbst b3. Kihe metesib] dfthel thiyeadhesidhfharribhyer 105 is

secon iL-1ike tallic |a i.s el ect caII
st A8 gt i Py g o gt SR bt Yopper
allogtamtalnin mmt i o tentuiim mitridacA eeeﬂédyﬁa(nom’hm&m)g guch m‘gold copper silver,
t.r ono for

. .el ect, uc ed.nthe firs
niciEl SRR el SR AR S aielotm Py b Phres Ll g 418
adhesior/bakriek hiyafe]t()&] As s(hoi?vﬂyﬂﬁg 186) a foﬁrhq&ﬁﬁiyed@ﬂlelﬂiesﬂgaﬁr 1101is

TSI R s e e e

the fomyth ghtsened @hmexesistﬂ@ef Hmraxposeﬁqha eeeﬁ biyer cal tberﬁhésmiﬂﬂarrmn layer

. . Ei
105, 85 B8R Fiel S Ayorayay o hSe iR B et fer Bposea
by thebvpeaing 15D thmﬁbuﬁﬁ)ﬁ@teﬁed phdtm dayernl 10 HEhed@urthimobiyitid Wpaer 14
[t ty.|
e e R
pallhtamhaiuthammmema&ummr rhantna Iha‘vmgla tblldkdﬁs oﬁ:tebﬂeeﬂ' thand 30 microns.
Alt? Elgrrtgq'? E’ou{'th gleﬁ%licg%/ Yy ]C d%agt € fS ﬁé%}{e&t&? atnXg £ Qor;‘)BSr%y%g
havingghkiplarss dfbetWIeélyl :hﬂ)Bé imiddid) nexg efectmp&ﬂng)mmt:m layer having a
thickllgeg\l\%gp p(rgg .ﬁe{lltl VI cﬁ% 2 1a BPReL ﬂ &1 4 g LAt § ectrorgxl#x}ig 3 éold layer
haviiiglal thicknesdf diaweenor axmdk)ymm)fmon tAe hiokel tagm Etambiy tha pettommost
1 ' d th h- t.t lLb .
metgfTave? ol i LR AT RiRohE LT BB et e o tibmin
Fig 864, thehfourttopuite@sd ﬁiommﬁ;t laagrarl 0 isdtmovedyand @extfiteseediagee dnd the
. tteri h

wing SR T T g B AR L1l i ine

dhmﬁaﬂflm*tt? : 0% llayen YOSty titakeypm Inmgstagalhayt thé aka&r ﬁﬁl;lbgflaﬂmﬂe ; ;-120

an n rmttivi
s aeR LERORE BT i AabPrcydl (PG et b b P et
etclnnnghe seed ldyavib pajasaiutoibdide esshm h@igt\hi@[th&ﬁﬂrth metaBR04yer 114
apo g 3 P o SRR A 1 1 S RBNE b ikl sougngmetane
laydvet G\Bﬂsrshdwmind:‘@mfrdlemeﬂaﬂw@nsts el satrdeetily agtmeat therfiest koil-like
| ect. at L. |
mefit AR Yo e SR frior iy Sl R po may
alsd t&wﬁaa“ctncam;dcanmectedoqnnn exteahdl viralitendd 4 wint-bdriding peocgst dplotyidm layer
th 1

117 g oyl SRR Rt re o e my B ookt B ER TR ot B
methﬂle ldyenv\l-lﬁé&t the first eoil-bikeanetal RB1aprG10be m:'hgedltﬁ'bemema‘&;l bhe
moi @E at eg?agﬁf % mﬁcic{x%n]]gﬁ%q i ?r%g)(? é z?nnérga%gcrc;r (i”‘nrorgan}f: ndterial or

may be thermoplastm thermosetting plastic, polyimide, BCB (Benzo-Cyclo-Butene),

polyurethane, epoxy, parylene-based polymer, solder-mask material, elastic material, porous

dielectric material, silicon oxide, compounds of silicon and oxygen, silicate and phosphate glass,

27




tungsten alloy, chromum tantalum or tantalum

nitride, having a thickness of between 400 and 7500

angstrons on the high-permttivity layer 121b, next

sputtering a seed |layer, preferably nmade of gold,

havi ng a thi ckness of between 500 and 5000 angstrons

on the adhesion/barrier |ayer, next electroplatinggags.coz

gold | ayer having a thickness of between 1 and 30

m crons on the seed |ayer. A protection |layer 121 d
silicps nifrgle N diliorn ¢xyenitridevTihe i t@hldie ety laje? 11 Cmaynieh usédeas a

I - er 70 l est the capacitor el enent

pass?%%gﬂge dﬁﬁa%lé}? “material of the protection |ayer

121 d may be an organlc or inorganic material or may
“[0011983] t herThsshegshat the frdt epibdikrometpltigglapdrd 46 isepplied &d ani indugtor is to be

z
par ypgﬁg As ‘g]k%oﬁégr@rf]gh pﬁg‘éﬁ epE 1{0@?&? yimiqe of benzo-
cyclpdtiend GCB), rhavmgl 8 ﬂml@b% of bitweanglend %ﬂmmsoﬂsus:ionn@bw daver the
ﬁrst%ﬁlos pﬁxﬂgtﬁhQ F §1J Illlﬁ e, c h E»gﬁrﬂféy 1 1§1ln¢l1 eiaﬁuﬁne%%? spin coating

ate g
mul@lfyolrﬁomer lgpers @nbbﬂﬂmmwhw[smmemﬂﬂ @d & Privda prven scrges-

prmi:ix?é'd %.EE ofzé‘s% Lg& ﬁtsééﬂ;ﬁ& &glﬁ}l&fme%ﬂﬁcqg#e??fﬁ is }or&Q@ Mhle Bon

polya@hbwd A# with thegpme mytéﬁd aszlzat usaddd foar thtei firstiepiltiike métallinlapen

t
116, ’Fﬂégi&gﬁ@cmﬂh% %%’etnaé ant t gfg@%&%& ?}{;{c%% fg%%?ét?rma}dlmmt When
thergis a cppent Y%}ﬂtlefnmshﬂﬁxtqmé mmttaﬂn qtmt@rgotﬁ's forss impdaced puthe Erst

coﬂﬁi%%ﬁl@%ﬁw I@S‘fﬁﬁﬁ‘* g&&%h e%{:ﬂ?ﬂ%ﬁ&ﬁdim %ér\f%

therghyarrating S@alstpamsméheé@ tbﬂsqlh@nﬁWtﬂtbStﬁadMaSI on/ barri er
| ayer 122. As shown in Fig. 17b, a fifth patterned
(00108 OF efeSboveA¥@ionddRldcfve eflééfr&ﬁgung% Qzllaﬁo seda E@ﬁfﬁﬁ a ac1tor

the fourth adhesion/barrier |ayer 1 trace-sha
elemspel?il 98 thesgeond polymer layer ¥ Asshevey in&ig- 1hor lewe@mfnvrtagwr 121a

withl 2 RicRieRAT B ek A5 PGS s00RRSE fPfled HENS éef:&la &gmw&% The

photoresi st |ayer 126. As shown in

mat‘ﬂ’@% of thy lewms%ﬁhvm Giyerahdil aig titaniup @ré#e%tgmem-nm% éh)ysta@m!dm
meteﬁ Qb BB nitrie &1E Thé Mﬁ&;ﬁfﬂn\@& 1 F&P;zﬁ@ ?sqzlécéiéﬁ[y éaﬂnetctéﬁ to one of

fourth adhesi on/ barrier | ayer 122 exposed

the yefallie PRtSOBENEXS ath%@‘?ﬁ”ﬂﬁ%“’ﬁé@le’é el fpmﬁi@p @m%@w-pm@mty
layeilizﬁa tH3Gnaberib ¥ i - ]!)énﬁltt!l\fi%rq{yeg-fﬁb héﬂ%ﬂ' Sxy-ﬁlfnd@ silicon oxide,

| owresistance material, suc , ["'ver or
or pelysigpids A lwrgessfaneeaypsd 2hciis @rm%ﬂle%ygh nwltbwety laxsr bk apg
conRbRE t 1APtRd: RS0 BhShBAINE pbRYRT TRY loggés%tangé)laﬁé? gl 21cThdyMR" -
ni ckel , Platlnun1 pal | adi um  ruthenium Ium “or
fabricpfed by sppiterig i adhgsionbasrerdaysr, sychiss titwaiom, titaniprg-twigsten alloy,
chroﬁ]n’iiﬁ QRRalurhbf @RSk Bk, havihd SihidddsbofBelikh kb dnd Y860 shafroms

may ‘be for nmed by electroplatlng a copper |ayer having
on the high-paemididaty dayer dbanselspntieing 2 3wd fyer pieferabhyarade of copper,

havigg 8 eidkask @fﬁeﬂ&eﬁ 560 £14800d a»gafor&%wtﬁ&dﬂeszmgﬁﬁﬁﬁ%rg&xt

bet ween 1 and m crons oOn opper |ayer

elecyeplating p é@ap%layeabﬁw wthiglnags ofbgaveem hodiy neacnom outhesssd byer,
P SRS 10 PR Bk s n

Preferably, ayer o0
the copper layer, and next optionally electroplating a gold layer having a thickness of between 1

and 10 microns on the nickel layer or on the copper layer. Altematively, the low-resistance layer
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29 MEG 05-002 netallic layer 130 has a sanme materi al

as the seed layer. As shown in Fig.17d, the fifth

patterned photoresist layer 126 is renoved, and next

the seed layer and the fourth adhesion/barrier |ayer

122 not under. the fifth nmetallic |ayer 130 are etched

away. |f the third adhesion/barrier layer 105 1S wEGos-062

titaniumtungsten alloy, the etchant for etching the

third adhesi on/barrier |layer 105 can be hydrogen
121pwepkt Mbricated by lsputisdrghn slfieiontarrgolagicr, sublpassttathanttitfom-

i . 5@ ' ot.asstum _i.ndjde. The fif
tungefi IR0 o PicRE b Y &ad SuBBIRES hitle d RELHE: oF RSl 00 ana
7500rengatrérconrbe high-§8maitidity layard 21bo nsxt gttty a seed layer, preferably

' ' t i allic st 8., A
made B EAEHINEEh O BSHEERNCS00 bt S0 El Redeh o IB2 e tparticn
layepoleytrabactroplating a20lddmer bavérgfal thitkmessdfakivicen 1 andeS0 nlidond ansthe

f) . [ 1LiG .l .13 e da ed or..penets at ed
seed e b oot 2 it VG iy R SERES T g ARE P50
polymeey ldyer 78rlesp thg arpacitayeleinanirig & be dannmtd Mhe maerialriihe pedtection layer

C,. - ' l,astic ol yi m d BCB.
121} 50 BER} 30 hRERITIRAL Bt heohpy i, hérmodeng e
polyiaidg) m(EEWSQGy@@B}am), pCEly_EdrdMne, app;sy{gpml_telﬁq-lbzﬂéd Poﬂésh?,tsblder-

i e | terni si.l.i con ox o
sl a0, BURhSEhEcd AL Fipn Bhipd, S Riticon
and physpsiicete ghdstmsphatel glasy wilingt nifride, or sitican dxiyadtride.

oxy-nitride. [00104] In addition to the fifth netallic
Embcﬁd(ﬁ[entlﬁo functioning as the interconnection between

the netallic posts 68, multi-layer wire structure nay

al so be fabrjcated thereby. The netal trace 130 nmay __
i““waf be Cnsrakadugentjs dedveddrogythe strgiureof Baghogdympnt hshown an Fig.8b,
As ShOWA BRI L U741 8 \Whrth QdhekioA PSS 194 107, sldiGs HRNILMEStanifB tungsten

shown in Fig. 17e, a sixth polynmer |ayer 134, such as
- alloy shrpyjypdantgpm ge Roiglup miiride. s foghed qpheiecond:pelvagr lgyer 70 and on
the foE efdsRE S nthal BEHYRARMA A sABHr Pocdit. o RBSlabst, Jublk ABR10Fopper,

. the ?eco_nd %gl,yrjer | ayer 70 and on the ' fifth nmetallic
silveraighel, plagioummmngliddinegy ruthepium.aodigm.or thepiype is pgteradwy thedpurth
adhRONERAARERYAA 28PAL thodi €KY 2l fifthi gagthdd photolldist IRer 126 is

connect ed down to transistors or Vi ces,

MOS de an
formed oRithegeshiayes an hefethsghspionibarrigylayer 132 Actkgseshangd enaing 128 in
the et SiteinbdpiRrtdrafist 1a§er2b cRRBQIBAIeY laydNRX the it palia@isn dd'hﬂtoresist
Fi 17f, the.sixth_polynmer layer 134 is patterned to
layey R Eigolder @Fﬁeﬁﬂhc laper 130 hvingthipkases pigiyeen S and
30mlc?éhns ind1estopltell BE tHelstddNay¥Pbthb Kfth aNiREiod/ BB ribayet YL xBEbed by
As shown in Fig. 179, a fifth adhesjon/barrier |ayer
the qpeping d¢it.4y e pattprmElwhotqresishlayen 12w ib fidhhmetpllig jayer 130 is made
of aCdW-ERistaRe mAteidl, 3hdh s 851! SMREVr Udé?p@i". trhé £t mie@llk MyBRA0Rhy be
on the netal trace 13

t E’ sjxth_ polyner | ayer 134 and g | .
fﬂf’wq K cecmiting fsingle it goldnespper, slvererigkqlapjatinuprigpiladium,
ruth&d M thod i Cd? (i@ hehingCORRRAoss Sft elRien 1 3hd ¥ Pinicrons. Altematively,
géhat In ng pal | adi um_ rut henium _rhodi um or rhenium
the @H&‘iﬁ it 38may be farmed by elenioplating beapperdsyer having a thickness of
between 1 and 30 microns, next electroplating a nickel layer having a thickness of between 1 and
10 microns on the copper layer, and next electroplating a gold layer having a thickness of

between 1 and 10 microns on the nickel layer. Preferably, the bottornmost metal layer of the fifth
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| ayer 136. As shown in Fig.17h, a sixth patterned

phot oresi st layer 140 is forned on the seed |ayer on

the fifth adhesion/barrier |layer 136, an opening in

the sixth patterned photoresist |ayer 140 expose the

seed layer on the fifth adhesion/barrier |ayer 136. As

shown in Fig. 17i, a sixth netallic layer 142 i S wmMEeG0s-002

formed on the seed | ayer exposed by the opening in the

sixth patterned 30 MEG 05-002 photoresist |ayer 140.
metallxelaysr t 3thhasetsathé ingtetial pethe 3t layary AbshofarimEig. 13y, the fifth patterned
phot%ie?\gltte}éﬂp hﬁt El:l:]gno ec}s EM]GSFH I!h@Xe%fl a gxf and ﬁle I‘Fﬁ%ﬁﬁ%gfon/bamer layer
122 potadiiermhe ﬁfth md:tdhq: laper 18 eic nghai awai Iﬁihn ﬁmsl adiiesioa/baveeriager 105

o S PLESLAPLLNS e SR MBI oo

hydﬂogg@erdxadm ffighescehlapdeiegid, tie emm/ﬁemcm:xgm s34 lagiecis poiggsium

. t lLect# t, | ni thickne
s oy
ﬁmotienaas dledutticapicetion hgtvwaerpohitiple meeitlichyosts 68) Aaarbhctmhﬂms:sﬂ@ﬁs

50 R LRS00 S PPt e e e

metaibct laydrilao bea@aamgm phetrated bameisturea Ter mahnahsf théyproetnk layer

132 k’r%%?or eé?ﬁﬂ? t]% ﬂffFi é:na} le rha blg%hcf%lnc)ﬁ(ﬁegzs{lg aﬂ%lt e([)sg:ee plastic,

polyhmlﬂe,rB@lﬂSehheCqud Bhtenfd,lwkymmﬂiaba Epoxwpall')dwbaéfﬁ@okymbr, solder-
masH ﬂﬂ%{qalt Q%RZS? néLenalmp:orgdslrfﬁecI‘cctrTﬂa enai]' g’] e oe e li'q%%n 1‘ Slicon

SEVERT
and bm;gem sI_Lmdte argl phbspdhste gjoed, ylhmndmndar otmim onynilnmeb ut ene
(BCB), having a thickness of between 10 and 25 microns

[001'05] fo rﬂ%@? \%h Hie fﬁ’lﬂ%ﬁtﬁalﬂco gféi‘@%o h}ﬂé‘cﬁyﬁm%%th?%r& ec:tlon

metallic |ayer own I n
bew@ew@ﬂWqH@lpyﬁﬁéﬁS Irtagrtelayqezmrq sgrugiare tray alsel be blﬁ@tqd]thereby The

metdTlkid 1BbSad rasnserag btdd Eﬂi‘ﬁ) aﬁ%xecﬁh%eﬂ%w bd &ﬁf&ted 384 10
exposin he si xt nmeta aver

tranwtgrs e7MOStdeeicesedediond isFigtl fe, nrwti:i Holygner lye134,ju¢h myiyb@lde

or b&]6! %wleggﬁg%y(gg@w m%&h%ggﬁ&gag ofBChRR 86 arfd Q'S%kfon%‘fs mBd on the

wre Ing process, or Wt

secosd pelemeayep 7®andcoitee Hihmetaltivdapeil 3@ Provider 01 8 memphirace 130
e ol o B L B Ry S pELhlitld e RGP Mos
deviresf @rop@@ngmghe sigh paipraerflayer | Hesxpesingrtea hesal tate §36ignot necessary.

f t
NS i S i b A it s
the gixth golymerdayes 1 3 @féernlm the fifh motaltic @ﬁs'erd 3@ 4s ravealsrt Agshopaih

Fig, !’%‘ﬁﬁﬁ aﬁeﬁorﬁ?@ﬁg'liﬁﬂfﬁssucﬁ gheutzﬁa%ﬁ? @tﬂnﬂ@fuﬁ&t&n&ﬁo} WYolnium,

IS nade resi stance materl a
tantelwp ontanieium ke, laﬂom ontthe siwth petymoer layeuHgoné an theptal race 130

wittff Uphitcling HINGE AR, o B oy o MO, QBP0 cbyfpe, SHAE nickel,

platinum, palladiom, ruthenium, thodium, or rheniwm, is sputtered on the fifth adhesion/barrier

layer 136. As shown in Fig.17h, a sixth patterned photoresist layer 140 is formed on the seed
layer on the fifth adhesion/barrier layer 136, an opening in the sixth paiterned photoresist layer
140 expose the seed layer on the fifth adhesion/barrier layer 136. As shown in Fig.17i, a sixth

metallic layer 142 is formed on the seed layer exposed by the opening in the sixth patterned
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Enbodi nent 6 [ 00106] This enbodi ment is derived from

the structure shown in Fig.8a. As shown in Fig.19a

and Fig. 19.b, in this enbodi nent, the second pol ymer

| ayer 70 is renoved by first chem cal mechanica

pol i shing or mechani cal grinding the second pol ynmer

| ayer 70, and then etching the second pol yner | ayewrgos-002

70 until the top ends and the upper portion of the

side walls of the netal posts 68 are reveal ed. The
photgresistlayee 144 dhe sikih natgbliccdayer 042 mhebariotadd by slepioaplatiB g a sipgle layer

of gFllgSe/ceo&)B#,osiIﬁ%ry%@I g)ﬁﬂtlglrg%, rﬁﬁ?%l%ﬁ,%g%%mﬁ,pﬁocﬁ&%&ﬁ %ﬁ%ﬁ%ﬁng a

‘ range m Crons.
thickngprafdetweeret aid J0ayieron Alteimetivels, dielsixth pasitic Bgerild2 gel b

e L adi . ) '

o R S s R A e LA Tkl A 3qmipoy nen

electroplatinfz amiinkelteen having atbiskna@goftbotviche 1 awb! 0 rgigrohaoethe fopperdayer,
. tQ. 3

wd SEG ATk B i 08k 00 o s

nickeklpydr Rrefeiably, the bettobunmst mets! lsyroufthe sixtkingtallpdayer 142 has a same

matGeMET B8 1k s FRTRSORAT e el SotfeslPliva Iapis
remded; ipatrpe soad laveandshediftioadiesordbarinyilaye8B 6 manmder the sixth metallic
TR el )
T
polyfiioGie o7knheyvia-bideredBEB} havieg athidkegseof tefweeh &0 aslt 28| thikwons is
B N e
sevegibsodmaes ldyeoiid ismitempd ordomuhultinle openitga fitl the sqyergh p@gmendayer

144 %glgogsfgg ?}ezsm%&tg%ig iaggﬁflnsgé: %ﬁg/? @ngi?iﬁ %k ljhé%% al cﬁ%iﬂﬁ?%etallic layer

] eating process can
142 ppay e eledsrieadly comerted foow cktemat Gromd with s gl dermied P a wirt-boinding

prodd& QII‘JviitlﬁalsoP&?Emﬁﬁo{gg}]df . sol der balls after polishing

and et ching the ‘se [ymer |ayer 70. As shown in
Fig. 19e, thereafter, the sem conductor substrate 30
Em tmlarly diced into nultipte seniconductor

units. Next, the solder balls on the sem conduct or
[oome]b t ar ﬁﬁgérﬁsddd Eﬂ;ﬁ;aiswriﬁda_rﬂfbach %@Qn?ch@c @fr’alxﬁdsaﬂeﬁds shown in Fig.8b

substrate,. apd thnhe an ej t pol yner aye 1S . .
and 4 Sy 1 FinBSPRent e gde Bleah. ThEooteamn bl S grfpediment s
simmb ;d? mhte)fowtbem %imaig fﬁbﬁﬁsﬂli:r_ﬁelﬂn,ldgfﬁmemsmm ﬁd’yh‘r 30Ld@side of a low-

balls. [ efer to Figq, . en_t he _t opnost .
resifiaet isfelgl A B1ed o & R P AaHoBTVor b RBMA 5. L gpentpmetalli
layekr $4(ﬁi@ nfide M@f—lﬁsi&bﬂxdé Q{aierlg.ﬁl L:d;]cntig ?Jﬂbmﬁlraﬁii:lgw Moyl ﬁﬁﬁhﬂdm

rut heni u or. rneni um n t he |stance romt he tOp
tungsien, 6851%‘% h’ﬁt”é‘f“f”?séhlﬁ‘b%‘% Tpactiogs SREesEs eetiettace of the

second polynmer layer 70 ranges from1l to 10 m crons,

Embélmemtieal ed netallic post 68 nmay function as a
contact pad. The contact

[00106] This embodiment is derived from the structure shown in Fig.8a, As shown in

Fig.19a and Fig.19.b, in this embodiment, the second polymer layer 70 is removed by first

chemical mechanical polishing or mechanical grinding the second polymer layer 70, and then
“etching the second polymer layer 70 until the top ends and the upper portion of the side walls of

the metal posts 68 are revealed. The distance from the top end of the metallic post 68 to the top
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pads can be connected to an external circuit with

wires forned by a wire bonding process. [00109] Refer

to Fig. 199. Wen the material of the nmetallic post

68. is gold, copper, silver, palladium platinum

rhodi um ruthenium or rhenium and the distance from

the top end of the netallic post 68 to the top MEG 05-002

surface of the second polyner |ayer 70 may range from

5000 angstronms to 10 microns, the revealed netallic
surfype of the Secred/pdlme ldyer7lasayarangsritoact tog&ll mictorsi Whin the topmost

metfl g:{}@lsdf%y I{P&:glﬁé ]?Jesfh &831% g:gld ]t%g%er, sﬂgg“_ﬁ%ﬁ%& It ‘3}1 ah

q&.

rlrr]n, rhodium,
or

ani umt ungs
nﬂwmwmatdwmmunmdﬂmdmmeﬁynﬂmkmcMhﬁﬂmnﬁmﬂmmmm@hmﬂﬁmm

w2 FSSRATAAAR e L T 80 510 SRR Afgrion o

the tp@tslhs p@868 Maxsfedionay gburim dis sh@eh IVER. 05, tB@eaftes ﬁmmet)uponductor

ckn bet wee
subsE 30 Ry SE R Mt N SR Gndlof BSOS
semigckinlstoomitircan btf sitnglyrreldbRallyAsonsdvodic aIerElngﬂ cifc@h with ACF
5 t phot oresi st layer 152 is formed on
ﬁ%ﬁgéggﬁﬁ%@ggﬂﬁ t he sixth adhesion/barrier |ayer
150, and openings in the seventh patterned
[0019%bt or ¥ha the tepmest 15! lageref the pietalliseoet GRasysoiden tinddad alloy, tin-

silve? 'aPk;)h tlﬂ-@i%ﬁéép%@lj eﬁ’l@fr 51' lgé'd—ﬁré@és{dellm the st 2RO WPm! tgf) d of the

19i,” an ei ght ayer 154 |s electropl ate

metallfeposeisdo theyerr Sl@%ffdﬁ éhﬁ sppnd n@ymgémnabnamgvefmsrewm ﬁO
mxcﬂ%% b ﬁéaﬁﬁ%pﬁ&%& Bnhe 8?&&%1@% fre the-{ oft! sGﬁEﬁayeF‘éhﬁé tnbitic

aer thO atlngaS|ng

postl@%fﬂﬂ@ﬁoléfélbaﬂs aé’féms%lﬁ &anld\mnng itecskesind polphertiaysn 7. As shown in
Fig, 1%' S thd SR AdG: sdbsa@age e e sﬁlﬁmwghi !ﬁ%ﬁiﬁ%

hi ckness of between m cr ons ernati
semlcw@u@imgmm Npxt, geisplder bajleen tizs aeunwﬂvecwr@nm clygtrically connected

10 ax?éx@&'ﬁd'l Qlsided, Qﬂd ﬁc&ﬁpé?ﬁfth p(hﬂ'}f&rl ef‘i’dsqgﬁl?ﬁdtnlﬂb %%gﬁﬁet‘géml the

between 1 and 30 m crons ext ectroplatin
semiceRdaetorynii and the extemabsubiiats aod chyersweee Sﬁldq fralls1 O m crons
on the copper l|ayer, and next electroplating a gold

[ootogyer MRfitdBigaot ek NRISHnst Iﬁaﬁlwa%ﬂoflﬂu@zﬁaeéa@ Oﬁﬂlgfﬂ@ﬂaﬁlc post

on the nickel layer. Preferably, the bottommost netal
68 iy golds PORPET ikt peiiioR. FlBtERT, rhodjv, epthepivan, grheniug nd the distance

fron{8é Ripiead ofiBe MBS BEH 68 RYRY top ARTaSHOMRE debond ';:)b@xneéligjzer 76 BRiges

sevent h patterned hotoreS|st | ayer 152 i S renoved
from- |9 110ﬁ'tgﬁp ORs, the aevisy 9@1‘11(: B 6% pay Tugctionigs a contact pad. The contact

padsRAh 8BS LARARLIRAS bePéxtdrAdl SrculrbihRAtes {RHEA by NRir& bt pocess.
nmetallic Iayer 154 are renoved The eighth netallic

ootp/E! B ORGSR B35 e R Goves e,
palldifim, patlmmtrmﬁuninmuthaayl% oiﬁﬁnﬂuﬁl irﬂrtﬁﬂiﬂst?]rﬂe ﬁremlellie tb@i&d of the

r er an t he net a |1 C yer
me‘ﬂi@@fﬂﬂg@%% éopeﬁnaa Re0E o Eolmsré?ye% Bierangs g 007 e
angsrainetd @l miclond, R revesied Befuilio Post 85 iy hbbtidHay a b@mxlpad A sixth

organi.c or iporgani ¢ material or may be thernopl asti c,
adhesion/barrier layer 190, su?c% as fitanium, t1tm%um-mngste alloy, chromlumptantalum or

tantalum nitride, having a thickness of between 1000 and 7500 angstroms is formed on the
second polymer layer 70 and on the revealed surface of the metallic posts 68. A seed layer (not
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thernosetting plastic, polyimde, BCB
(Benzo- Cycl o-But ene), pol yurethane, epoxy, paryl ene-
based pol ynmer, sol der-nask material, elastic material,
porous dielectric material, silicon oxide, conpounds
of silicon and oxygen, silicate and phosphate gl ass,
silicon nitride, or silicon oxy- nitride. [00110] wMEG05-002
Besi des, a coil structure, a capacitor structure, a
resistor structure, etc. may be connected to the pad
showmyy el HWPW lor shd, rhgwamd thiskoéss pfbetiren §@(bmdc$0@<bmmns is
forrd %R et idrSayt 10 ROGUE HPALL AL Lol gﬁc?e?nadn

he enbo |rrent erern the dist ance rdm end
PhO@fGSISHéyer 152 ia Farined pothe s@§ layer ertthe tinth aélwsrba{be'n@ﬂasteh 50, and

op B e Db el B A SO

adhesion(berrigr layesfl 5. Hsshemmiodiigrtfit an esghth methibic layer 164 stelestepiated on

the e@d F & g}?tﬁ f.pl%thé {iﬁﬂgﬁ% %g?essgg&%{ n%%@ﬂa{ }%é)gdé%s Cf?f:iﬁ{ﬁl 55 %e eighth
metalhg/lgyer ?@4 mayke Bhosiby alecEopjatiQa, singlctlayer of gobt, pccmblamvmg nickel,

plat{nhlg I%%le see eggtg’r I‘han hﬁgﬂa é%‘mﬁarc}q?eé? bfoae{{ér%;?‘( %?d 30
micigng dvtempgvely, ﬂ@telmm@@hala&erééﬂ menbé forhed byrémmédmg a copper

layef‘ R%,vllr%vs}i tﬁﬁlglgi;e(lseérgof]!_) ecn od?%; 'glrons ngl E&@o&fﬁh&%ﬁﬂ%ﬁ lagercflavmg a
gwsa Héetyeeny hand lloagaenonstls@l thamrptnﬂwen pehhaxeledoplating agold layer

havi'ﬂ%ﬁ tﬂﬂkﬂgsg e%ﬂ%{lraétaxgaﬁ&%% on?% gﬂ%g 1 reﬁr%rgﬁell i ﬂ?ﬁoqﬁpmmost
met@lﬁ@emfg]an E‘ﬁt metallio ijyp;dl 19ﬂpeq z.\ $aalp@1at81@&s|thp seed layer, As shown in
Fig. 2 %Q&%{ﬁﬁ #)dt@gled Hﬁ?r@ﬁ& eﬁ’lﬁ%dc andﬁf?énmlégegtfl’g#s _gi?d the

enzo- yuret ane, epox

Slxtfbaﬂﬂeﬂom%ﬂﬂmwer B9 Ingtundertbkeipith ectatlic la}@t hﬁtar@remav@r’ﬁha leighth
el BRECTSPifLEEI L Rl s MR o AT LGREn. o
Sho‘pfatntl“@g Hila pirotection Iayep hftois fitvemed e e direcheeind molsfmbslayaﬂé and the
civ il K02 800 S A L PERRTl S ol
protediien piyert 156 ey ibe pwergairisyorf ingrganig mhterdal phmam thtmgph@ﬂm C
B0, Kl bl BESAcR, BRUSPIOGRAGRL Lk, o
' basqdmpb@en seigertipask n:@tﬁnplhdmls mmal, perouy dielédtifiomateridh, silicon oxide,
com@%hgéﬁsg%gg%ﬁn Prng t%e i ﬁSp g%?g &EﬂF&y %1 gldglm]/fwcgﬁ &
nitrigy| t i pl e openi ngs are sinul taneously formed in the

ninth polymer |ayer 156, or via spin-coating a

[00RbpPt OSedsidel, Wil bthi¥ture, a capacitor structure, a resistor structure, etc. may be
connected to the pad formed by polishing and etching the second polymer layer 70 according to

."'?

the above mentioned process in the embodiment, wherein the distance from the top end of the
metallic post 68 to the top surface of the second polymer layer 70 may range from 5000

angstroms fo 10 microns.

Embodiment 7
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onto the sem conductor substrate 30 and patterning the
phot osensitive filmwith a photolithographic nethod,

or via spin-coating a non-photosensitive filmonto the
sem conductor substrate 30 and patterning the

non- phot osensitive filmwth a photolithographic

met hod plus an etching nethod. [001131 As shown i BEG 05-002
Fi g. 20b, a seventh adhesi on/barrier |ayer 160, such as

titani um Htannqntm?snm all oy, chrom um
[00%13ht al uFhe sBrcterg af hisgmbadimentdesimbenie figt shovhindliaés butdhe

methf WRRBF aré@i@fefbﬂfjfo? f&g%ﬁ ki dtadfid ﬁ{sﬁ% a?l@ tl{elggcoﬂtﬁ ﬁﬁl_{'l)ner layer 70.

atterned poly 158, on't I rst
As shoyo sz Bp. afkes e@mmgsthpm RBLrﬁOrthhpfpmr@S@thE@Sﬁ@ﬁ rgmeyed

and lt]ﬁ%@éd 14y Band A Rk Il %zr ay I IO[&%%H?RDQ BERE @Q@eﬂtﬁlly

seed

ni nth patterned poly
remqw@tfolggmél)g @Mreggercwpﬂ;rpa@med@g]ymﬂ Yayey |1ﬁ%ls dormed on the first
rDL B0 ﬁlﬁ%‘ﬁg% 153‘ iaw éxqq}@tgﬁnggsq a?tgﬁcd I¥m6{ é%rer 158

sputter e sevent h barr
are 25 24vejopany Ci?eIFPJgi expese the fuptRIA. ofet al 1 i c | ayer 162 is
el ectroplated with a Damascene net hod on the seed

[pol1ayer metnkee@ﬁuﬁmmmﬂq&ae&ﬁearz%gaﬁ af‘ér 15@%% sHAL I |

the ninth netallic |ayer 16 renalnlng
thergigsettwaplasticy Bolyigtds, BES ( éﬁpzet@dﬁrﬁﬂtweba?wehm FEKY; paylene-
baséd@%@haer Md&%s@ araflfdl, dRdic mER§aln bl"Hol:buﬁrﬁ*eﬁl:thb fhafedieTheftdh

fornmed by electroplatlng a copper | ayer having

Patt%i“?dtﬂ‘J&R‘}‘FéE'é’erolﬁg Bpbricaisd viadset-ooesing apagmeddry il onfa e
senﬁcamremr ﬁibefaes”ﬁbbmyﬁéae @és;ﬂ‘geme{osmﬁﬁm&? ﬁmbunto &Jae

ings_in the ninth patterned oly I a
Sem;see ﬁa%lib%ﬁtw Fd eaffﬁnwsnthﬁemswsem éSYethnI"G a nha%@ographw
methddl Bk RMt-RERG ra%ﬁ-ﬁﬁdtﬁ&nﬁhﬁ@r}dﬁﬁrpdﬁ%ﬂig ?eYIh&ﬂdﬁ:tor substrate 30

t hi ckness of bet ween and 30 m crons on he seed
and pgfiening e eqneﬁhamswmaey@mgem phetszbfé%@phwn@w plus an etching

HRRICEH VDR el pfiftehpthd Wikt Bl ineF 18R 1 580k ARk ltib iR Y
mﬂ[00114] 7 shomﬁ in F|B 2&' &ﬁﬁe ni nt h ﬁé% P&méﬁa er

simylgapeoupl; @f@@é@ thegjath Pabralet lager 4 & enYIA SPimrapREns @ﬁlmﬁ%ﬁwsmﬁ film

ontd t8Y @ikl Rl btisHte O EndIRRGHAF relpRothRBsith TR WAt er ned
I)hg{n‘)}glymsr | ayer 158 are ‘renoved with a chem ca

@H@Fﬂb&‘a‘m{bﬂ PEYif FRIT-C@tiPg 2 AR phetesesitize filsr onin the sgmiconductor
subﬁraiel?:d' ABinHRGhe noﬁ?ﬁ&t%ﬁsﬁﬁé’lﬁm%&?g ﬂhbfbllﬁl@?x‘aﬁn@&eiﬁ&@plus an

orne he rati o of the maxi mum hori zont al di mensi on
etehingmedhods he netal |ic post 68 to the height H of the

netalllc post 68 is less than 4 or even |ess than 1.
[ooﬁtap MaxXA98hoWh ﬁflhg Q0t, alsewﬂhtﬁﬁﬂﬁameﬁ’bﬂﬁeﬁlﬁb%r lm:l; alch betitRgeh,

tltan(])lfm Pﬂéstepeq? a}crts:g_\ao r{%zj 3 pac%??g% o € Ig'ivmg a thic Qsts %E‘ getween
400 2o ?(ﬁﬁﬁﬁﬁ spnmed ox{tﬁ@ﬂ;iiﬁ]paﬂ'di?@edl’jﬁlyﬁief Jafer N6 lon G ﬁrﬁmdéo

bty BF SerBEan IerrhguEiedprrer bre 1F md fobhete vai ofte
opehiagin tha hRittnlafthe®pdyiRn 1:5RI38YV A sécd @aydt (Abikhown), such as copper or
gold, having a thickness of between 500 and 7500 angstroms is sputtered on the seventh
adbeston/barrier layer 160. As shown in Fig.20c, a ninth metallic layer 162 is electroplated with
a Damascene method on the seed layer on the seventh adhesion/barrier layer 160 until the ninth

metallic layer 162 fills all remaining space in the openings in the ninth pattemed polymer layer
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patterned polyner |ayer 158 and the netallic posts 68

is the sane as those forned in the abovenentioned

enbodi ments. [00116] Fig.21 a through Fig.21d disclose

t he bunps, contact pads, solder balls and RDL's

formed on the ninth patterned polyner |ayer 158 and

the nmetallic posts 68. Herein, only the conpleted megos-002

structures are disclosed; the fabrication methods

t hereof have been stated in the abovenentioned
158eTisouthmataliic daydr 162l thayrbstforined e sleeticplating eppatrdaicyhaving a

F I

ek SR e bich1 & Sefhublol a2 330 et T SEORE LB by
the eiegimgnin ticorinte Qattnnetiipelymenlaherpég tdenedvelo Ithpnmth togtpllic layer 162

I 'S
s S B bl 0pt e o B g s
the sped hodsprefembbufadeal gold apimsedbiathe dpenimgs incthe ninth patterned polymer
layéqg)g/enenti oned enbodi nents and will not be descri bed

répeatedly. [00118] The present invention can apply to
rel ease stress and reduce the spacing between netal

[00HdEt s t s HevwndsEig2Ad thomotimetallisslayer 62, Hescedilsysr grddhesgyenth
adhééiBﬁ%h{e?&K&"’l@O bﬁ‘t‘&ﬁ@ﬁz&%pédﬁ%s@d e G ﬂeﬁx&l cﬂ%ﬁﬂﬂ@[ﬁeﬂl@@%

Furt her nor e, pr esent |nve t1on

rempwu@ga adhemic abmaw palishing GONBGn BB 2 mqehmnakgmdmg method.

Th&é%? ikttt GotMYRETohREY. The RHb bt B mbAWURIR ornk4F dimension Hw
el ements and then effectively pronote the performance

of tygmetailie peshefiodhe oty Hibgf thypetallie pesd 65 ivdess thagié ereviep kegs than 1,
TheARAYRuR héridoRalCdiMbAsion JrBfe ARt 48TV ?«Eﬁoh@d}o:goﬂ@ Ek’ﬁae i€ between

the persons skilled in the art” to understan an
the gapers afdhagieishboringinrialiin pasts 68 iplfevdmicrps. | s not

intended to linmit the scope of the scope of the

[0onr5?s ent Thew@alic fékt 6RREmaTRitele DiabRbde mémml Hak & Sitnfil&profile to
variation according to the spirit of the present

thaﬁ%@ﬁ%%ﬁlg@ theyefgre. theagthod & fradente otar slementn abave s @

patteiied fdiphdrBayef 1580@d Ple@scRMic foak @R i tRNsafedl MidsdXBnid.in B0
is.clained is: 1. A nmethod for fabricating a

What
abo&‘?’%‘%?‘le CBRYBREME, conprising: providing a
sem conductor wafer, a first netal |ayer over said

[m)lslﬂn' conHiget mthrmgﬁ (Fifg,Z lddibclasd the Bumpsp@hiatiiadd, sylddr ballsaind RDL's

o b b e PR P o B R A iy e

complnml\mm:tmgs a@e ﬂmclfmd;athefabﬁamdn fnietheds theéathatedeed statedinttier

sai d O|ISE f..rs Y | a formng a
oGBS el G By
00117] Fig.22 to Fig.25 disclose the interconnection metal trace, coil, capacitor element,
and resistor clement formed on the ninth patterned polymer layer 158 and on the metatilic posts

68, Herein, only the completed structures are disclosed; the fabrication methods thereof have

been stated in the abovementioned embodiments and will not be described repeatedly.

[00118] The present invention can apply to release stress and reduce the spacing between
metal posts to be less than 250microns. Further, the present invention can increase the pin count

to be more than 400. Furthermore, the present invention can greatly reduce the impedance and
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pol ymer | ayer and on said surface; after said formng
said second netal l|ayer, formng a photoresist |ayer
on said second netal |ayer, wherein an opening in
sai d photoresi st | ayer exposes a region of said second
netal layer; after said form ng said photoresist
| ayer, formng a third netal |ayer over said regi OMEG05-002
after said formng said third nmetal |ayer, renoving
1 ai S%hotgﬁesist_layer; ?nd after said renoving said
oa S45talic qagpestion ¢igaut of oy-roser Coderamts ape thep cffgyiesty promote
the f@formddesf I8ldhentshi rd netal |ayer. 2. The met hod of
claim1, wherein said first nmetal |ayer conprises a

.l St tal post and, a . second netal. post, wherein a
0oigpf &1, e bRl oAby efarish the pisseit Sugiiffyio cnable
the predoad skiledtin ihe grt hﬂlrld&@lﬂn_r tdrliﬁ]aﬁé ?fd(iﬂl eth eb?se%\?ﬁv&ﬁ@n. H(m{e\(fjer, itis

ch .ers. 3. nmet hod . of claim1, rein sai
not fepdg TR i ing Ség%erolgg’c?ﬁﬁqpf’ % Rrego Vgl ang ppgayvelent
modiﬁdaﬁéma&lgaaridnieh u&fefdix&ﬁz &ﬁ_?_;r)]fﬁﬂ& tﬁéhﬁrgs&ﬂifﬁhﬁlhﬁqrﬁy t}fbevﬁﬁb theluded
aSem conduct or. .wa . 4, e netho claim1l, erein
Wlthé%&d PF gfthef%?‘ﬁ’ls OF% BFFSEbisben statgd g% er layer with a
. thickness between 20 and 300 microneters over said

sem conductor wafer. 5. The nmethod of claim1, wherein

said first netal layer is forned by a process

conprising an electroplating process. 6. The nethod
of claim1l, wherein said form ng said second net al

| ayer conprises a sputtering process. 7. The nethod

of claim1, wherein said formng said third neta

| ayer conprises electroplating a gold layer with a

t hi ckness between 2 and 50 microneters over said

region. 8. The nethod of claim1, wherein said formng

said third netal |ayer conprises electroplating a

copper layer with a thickness between 2 and 30

m croneters over said region. 9. The nmethod of claim

1, wherein said formng said third netal |ayer

conprises formng a tin- containing layer with a

t hi ckness between 20 and 150 microneters over said

region. 37 10. The nethod of claim1, wherein said

form ng said second netal |ayer conprises formng a

titani umcontaining |ayer over said first polyner

| ayer and on said surface. 11. The nethod of claiml,

after said polishing said first polyner |ayer, further

conprising formng a second polyner |ayer over said
first polymer |ayer, followed by said formng said
second netal |ayer
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further on said second polyner layer. 12. The nethod
of claim1, wherein said opening has a coil-shaped
space. 13. The nethod of claim1l, after said renoving
sai d second netal |ayer not under said third netal
further conprising forming a wire connected to
What'%ﬂ%/ﬁ'e?ﬁrrd metal |ayer by a wire bonding process. 14.
A nethod for fabricating a circuit conponent,

1. CR 'r'ﬂ%’iﬂoﬁ 'fd?@abn@a(tlﬂéf b@iré?ﬂ c@mﬁc‘i‘r!éhp%ﬁidﬂ@%&r wafer, a first

over sald sem conductor wafer r
semfd'f's! ? §%m'ﬁ<§1da?t°w§?f hist %Etﬂéﬁysh?"ebﬁq/\%e@ﬂc"?%c‘” wafer, and a first
polymetiisyecsvert sidsirst ribisd Gerrtind besrahid semicantictar w&eond net al
POSL .
gcﬁlghlﬁg[\flsear id fﬁ% ﬂl@@{‘i&ﬁ?ﬂf&&e&mﬂ@& gﬂrfac Pgagdcfgst e‘geﬂ ?Q
pafer said pejishingesid first H?iVE\eEJ'ﬁﬁfefP%n"éﬂﬁSE’ES@ Hetel'epper gaid first
po|ymérq33rygﬂ 4hd oa shib kafacknsul at i ng I ayer over said

n@f{n éPal%gagrfngg S%¥va GPH%QF%I I r ffnorﬂ"nngsa ph§ o]{e%Psg ayé? oR ? d secoad metal
layer, Wizeyein an epening imgpidsnhiotprdsist @verlenmlesa@ regign lobsaid se&wui metal layer;

ua&wﬁa foﬂgmg Saidl bﬁ&éresw dyac ﬁm%g s #id ridtdl rat,emb.aéa.daegbn
con id Seco OSt usi ng a

o a8 Bt i oy eftoies AR L Sis, P ot ¢
r aftep vaid cersaing séid pledtoresist Udyat, rangpving paid sedopd mietaglager inptrugider said
hird m3E} | ayer over said first insulating |ayer and on
thir sal %%Trl rst and second surfaces; after said formng
said first nmetal |ayer, formng a photoresist |ayer on
2. SThaméthédbdf crei alwHesgresaid firsthesta iayerccomppessiarfigst metat postland a
!
seconcf’MSt‘aPJo§? #vﬁérexh %Baﬁﬁ@ f%@%%%ﬁid%ét Ig}%{aﬁ&tsgéng:sggj%e}ér{d%etﬁbé is
betwegng 'ﬁfgmaf‘i%‘éﬁéo mmet%yer over said region; after
said formng said second netal |ayer, renpving said
3. E%ﬁt rﬁ{;tgg (i’f Iarné)( wﬁere?nnsrq[aﬁﬁrfsqterrqet alxgr crorengﬁs\;/ aqgaﬁﬁ%:y%r \oevlrth ath{ckness
betweejrﬂﬂ}eandélaﬁl ducrcsmtemdvafre@ldtlsemlac}@p@m'l\@ferThe met hod of
claim 14 after said removing said first netal |ayer
ngt un second further co rls ng
P EeiRgobo e SRR s e Lot Auae et
thickness etiveerb2nahidri§0 micraroesrs ovdrGaid FRmicomiubtodwadér. cl ai m 14,
vvherei n said first netal post corrpri ses a copper Iayer
a thickness between 20 and 300 nicroneters over
5. s&'i‘fblmgfé?ﬁ oSt Eritersigait firstmetaligyer iRdorRediPvst Pregess Remeyising an
electroplatigrocesaii d first nmetal post conprises a gold |ayer
with a thickness between 20 and 300 microneters over
sai d sem conductor wafer.

6. The method of claim 1, wherein said forming said second metal layer comprises a sputtering
process.
7. The method of claim 1, wherein said forming said third metal layer comprises electroplating a

gold layer with a thickness between 2 and 50 micrometers over said region.

8. The method of claim 1, wherein said forming said third metal layer comprises electroplating a
copper layer with a thickness between 2 and 30 micrometers over said region.

9. The method of claim 1, wherein said forming said third metal layer comprises forming a tin-
containing layer with a thickness between 20 and 150 micrometers over said region.
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38 18. The nmethod of claim 14, wherein said first
nmetal post is fornmed by a process conprising an

el ectropl ati ng process. 19. The net hod of clai m 14,
wherein said form ng said second netal |ayer conprises

ectr old | with a thi ess between 2
10 SHE B & Paler et iing Seld R Mo e et o 2
titaniurofcorgaisingriaget ovetserd drsh pawmeat [fyer androg sgidisgrfagecond net al
| ayer conprises electroplating a copper layer with a
thi ckness between 2 and 30 m croneters over said . ]
n. Q@‘? rggthod of glaimr, aftersajdpglishing spidfirt RAYMS AR Pre furher gpRgPrising forming
a secohdpatyniey layer aVesetifing pophar lajes Yalbowedbaidsersning said second metal layer
' n-containing layer with a thickness
fuﬁher%h?&%éﬁo‘&b@hé{%r%&# m croneters over said region. 22.
The net hod of claim 14, wherein said formng said
12.  f Theheti®f dklalnfy, he@MNERId dpeSing Ristd RN shped space.
titaniumcontai ning |layer over said first insulating
| ayer and on said first and second surfaces. 23. The
13.  nkheroethestof clail ‘naltey, saidfrerapvingzsiaid seeang wieatal lageringt dridessaid third metal
tayer, fltfed béthdridlg ko%wag a wird cbitREted mrdltﬁwrrgeta;ﬁég,&mmlae tRGRG rocess.
insul ating |ayer on said first insulating layer,
followed by said formng said first nmetal |[|ayer
14.  f Artetiod fap fabsestidg 8 eicmit dompriahtacdmpgsih@yer . 24. The

”Frblﬂ&%ﬁg QEenﬁl:&'dmtJr%vaf%f”haeﬁrﬁ'rﬁbté gbs‘ﬂ obdr 'ééiﬂ sc'-gﬂ ?Mdﬁétb%fer wherein

I ses
said f"ﬂé‘kﬁ*‘i" eatt h?r‘ga beight P@WP%“ 2origtemeters and SRR ricsamRiers.fagf ﬁwsﬂﬁmﬁ metal
post ovet §8d sepfleintiigpriwafed, vihersircepitcnbetiveérnsagtirst metdl sbst afegdid¥geond

metal }ﬂ)@tss Sl?t\g!géﬁﬁj’b rp %M’%&E a%g 2§(5]gncrc§'rpe(?er£n croneters; after

rst formngaflrst net al
I f&’y@ﬁg @WSHH%JH'ﬁQﬂéESFGf"?@a'F’ ée'ﬁl’éwd@étor water age pejsqid firgtand second
metal ;gjg@nl ng and at a sidewall of sal d first opening; after

netal |ayer. .electroplati
<3l i Bl et G oy iy EFURAPIYS! 8 Poovervg
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second metal layer.

15. The method of claim 14, after said removing said first metal iayer not under said second metal
layer, further comprising forming a wire connecied to said second metal layer by a wire bonding

process.

16. The method of claim 14, wherein said first metal post comprises a copper layer with a
thickness between 20 and 300 micrometers over said semiconductor wafer.

17. The method of claim 14, wherein said first metal post comprises a goid layer with a thickness
between 20 and 300 micrometers over said semiconductor wafer.
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after said form ng said photoresist layer, formng a
fourth nmetal |ayer over said region; after said
formng said fourth netal |ayer, renoving said
phot oresi st |ayer; and after said renoving said
photoresi st |layer, renoving said third nmetal |ayer not
under said fourth netal |ayer. 39 26. The net hod of
18.  cThé methad ofgtaém &4, whergindsafddirstimetal Best i$ formed by aprogess|caypiising an
electropRIRY pré®8s.2 sputtering process. 27. The nethod of
claim 25, wherein said electroplating said second
nmetal |ayer conprises electroplating a copper |ayer
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regiont hi ckness between 1 and 100 microneters over said
region. 31. The nethod of claim 25, wherein said
formng said fourth nmetal |ayer conprises ) ,
22. eITB‘?:‘E‘P'gB‘i’ S&‘#% 14, yvhere %454{9@1' 5l ﬁr%tma? [ eripomprises sputtering a
titaniumftoatkiniag faybratvercsait 29 irsnldting3éyenarot arsatddirs aod sscosbsudfaces.
region. 40
23. The method of claim 14, after said removing said first insulating layer, further comprising
forming a second insulating layer on said first insulating layer, followed by said forming said first metal

layer further on said second insulating layer.
24, The method of claim 14, wherein said first insulating layer comprises a polymer.

25. A method for fabricating a circuit component, comprising:

forming a first opening in a device, wherein said first opening has a depth between 20 and
200 micrometers;

after said forming said first opening, forming a first metal layer on a surface of said device, in
said first opening and at a sidewall of said first opening;

after said forming said first metal layer, electroplating a second metal layer cver said first
metal layer, over said surface and in said first opening;

after said electroplating said second metal layer, removing said first and second metal layers
outside said first opening and over said surface using a process comprising a polishing process;

after said removing said first and second metal layers, forming a third metal layer over said
surface and on said second metal layer at a top of said first opening;

after said forming said third metal layer, forming a photoresist layer on said third metal layer,
wherein a second opening in said photoresist layer exposes a region of said third metal layer;

after said forming said photoresist layer, forming a fourth metal layer over said region;

after said forming said fourth metal layer, removing said photoresist layer; and

after said removing said photoresist layer, removing said third metal layer not under said

fourth metal layer.
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26. The method of claim 25, wherein said forming said first metal layer comprises a sputtering
process.

27. The method of claim 25, wherein said electroplating said second metal layer comprises
electroplating a copper layer over said first metal layer, over said surface and in said first opening.

28. The method of claim 25, wherein said forming said third metal layer comprises sputtering a
titanium-containing layer over said surface and on said second metal layer at said top of said first

opening.

29. The method of claim 25, wherein said forming said fourth metal layer comprises electroplating
a gold layer with a thickness between 2 and 50 micrometers over said region.

30. The method of claim 25, wherein said forming said fourth metal layer comprises electroplating
a copper layer with a thickness between 1 and 100 micrometers over said region.

31, The method of claim 25, wherein said forming said fourth metal layer comprises electroplating
a tin-containing layer with a thickness between 20 and 150 micrometers over said region.
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