INTEGRATED CIRCUIT SYSTEM WITH STRESS REDISTRIBUTION LAYER AND METHOD OF
MANUFACTURE THEREOF TECHNICAL FIELD The present invention relates generally to an
integrated circuit system, and more particularly to a system for utilizing a stress redistribution layer in an
integrated circuit system. BACKGROUND The rapidly growing market for portable electronics
devices, e.g. cellular phones, laptop computers, and PDAs, is an integral facet of modern life. The
multitude of ponNNEGRNTED€PRESENTSSHSTBMT I3 ST RESS REDISTRIBYNION DAYERI next
generation integrated circuit systems. These devices have unique attributes that have significant impacts
on manufacturing integration, ANRMIEH Q1) O IH ygNIEFA ) BuRE, THHERIEQKt, and rich in functionality
and they must be produced in high volumes at relatively low cost. As an extension of the
semiconductor industry, the electronics industry has witnessed ever-increasing commercial competitive
pressures, along with growing consumer exqﬁgﬁ%&ﬁ éﬂﬁ diminishing opportunities for meaningful
product differentiation in the marketplace. ntegrated Circuits, materials engineering, and development

are at the very 00reﬁfeﬂi&?és%lﬂ%&ﬁ{%%r%h%seMgﬂf%ﬂﬁ?%&ﬁ%@&ﬁ@%@ﬁg indoagqmaps for
ec

development of next generation products. Future electronic systems may be more intelligent, have higher
density, use %Y riogersteat gHElEpa ey slrg FRdiRutiarR FYkednethHERSERcdevic8Y and
assembly strygitsigs at lower cost than today. Current suppliers are struggling to accommodate the
high-speed computer devices that are projected to exceed one TeraHertz (THz) in the near future. The
current technologies, materials, equipment, and structures offer challenges to the basic assembly of these
new devices while still not adequately addresging gestiogend reliability concerns. The envelope of
technical capability of next level interconnect assemblies are not yet known, and no clear cost effective
technology has yet DeemnadentifiedviBe yantlethdr portable electronics devices, e.g. cellular phones,

laptop computers, and PDAs, is an integral facet of modern life. The multitude of portable
devices represents one of the largest potential market opportunities for next generation
integrated circuit systems. These devices have unique attributes that have significant impacts
on manufacturing integration, in that they must be generally small, lightweight, and rich in
functionality and they must be produced in high volumes at relatively low cost.

As an extension of the semiconductor industry, the electronics industry has witnessed
ever-increasing commercial competitive pressures, along with growing consumer
expectations and the diminishing opportunities for meaningful product differentiation in the
marketplace.

Integrated Circuits, materials engineering, and development are at the very core of
these next generation electronics insertion strategies outlined in road maps for development
of next generation products. Future electronic systems may be more intelligent, have higher
density, use less power, operate at higher speed, and may include mixed technology devices
and assembly structures at lower cost than today.

Current suppliers are struggling to accommodate the high-speed computer devices
that are projected to exceed one TeraHertz (THz) in the near future. The current
technologies, materials, equipment, and structures offer challenges to the basic assembly of
these new devices while still not adequately addressing cooling and reliability concerns.

The envelope of technical capability of next level interconnect assemblies are not yet

known, and no clear cost effective technology has yet been identified. Beyond the



performance requirements of next generation devices, the industry now demands that cost be a primary
product differentiator in an attempt to meet profit goals. As a result, the road maps are driving
electronics to precision, ultra miniature form factors, which require automation in order to achieve
acceptable yield. These challenges demand not only automation of manufacturing, but also the
automation oPdEEHOv aptiirsfopmanbncrs Beaoprboludavncm diragdrdnonetistommds thatfligstdhave been

many approaghgsia eSS IBRiadyance ddsapits meatsBfimigirprocessors and portable electronics
with successive generations of semiconductors. Many industry road maps have identified significant gaps

between the current‘SénifeBHAtCErCPABTIKF At the ARIBie KUBISHiAL ldaBietEeHAbibgies. The
limitations andsssiesmith regiientieshnalodieshiel usladhereasingpeibiekyiales, Fhvke rallifitingesthermal
loads, secong level as§emply r§liabi.lit1¥s resse atnd cost. As these atckac\;g systems ev Ive to

. emand not on automation. or, manufacturing, but also € autornation t oW ElIl%~I .
incorporate more compone%ts With varied environmental’ ne€ds, the pressure to push the technological
envelope bedofpesaiureéatinglyGrabaningzaviore sigipifisantly, with the ever-increasing complexity, the

potential risk of errofjgereases,Ea L AUIpS-ANKTAG U BIressinl MEWRLIRE L YEfaRGIRARING commercial
competitive pressures, along with growm&fgfensumer expectations and the diminishing opportunities for

meaningful pPOGIRRrdifsAShItRdoRCREIe FlRstkatismedtht TUCCRtRLY tReest iR rE ot Yeirthese
problems. Addiiignialiystityedsidadais Rede e eosts, sieplitcand g siontimes rupeayeaiiciencies and

performance, an%i eegn(&ot Oege\';gﬁg%lgrgus}%%?gggae?e%% gnrlce%/e%gn%[eater ufggtill(%/i tta(%ithe critical necessity for

. . caget 0gies. NS and 1SSues
finding answers to theSe problems. , a need remains forsmaller footprints and more robust

packages and/thetimody ferhnedegifa ctohedeSututioms tdotkeseepiolbrnd himvethaenlibngsseeagntlbut prior

development@{;@\égsg%égygm)gwgtggstgg%q(p&;é@oIutions and, thus, solutions to these problems have
long eluded those skilled in the art. DISCLOSURE OF THE INVENTION The present invention

provides a method OFnibiv6RRRASOIAHSMEGHRE dhcifREhR IRVECTARPARSYIRING! YaBedrate having
a transistor aggaometatlizaten |ayepréoniming pustetiad pabnslslirestcoblass vatbiae imetatization layer of
the substrate'ﬁgﬁm %ssivatio Ial){?r in cgli]rect contact with the mqtal aglgnd cov rins%t substrate;

ing a
forming arou‘%mgetrrlélg@‘abo%etﬁénbé(?sﬁ/%’ti‘évh att)}/lgremeﬁllPé%?aébn act Wit 'the me?gﬁeﬁg . and the routing

trace is substarmaﬂyrhasgegm thempetahpadivand the routing trace ?s not elect_rically insulated by a
subsequent layer; afd, faingAO4mR LARRECIGHNe:tag RGiAlRAL }’)‘gé'ékﬁ?e%,ra’l%ﬁg%{ﬁ‘%?owilagThe present

invention provides an integrated circuit system, including: a substrate having a transistor and a

metallization fR)BFS mEBFPALCRT ditet dbntaimithine rAeRarfizttieh 18ferbtahdEubsiiadich passivation
layer in directigestashnithitheénetakppthandiGovering thasuhsitaesarmulingtiace akepiedie passivation
layer in direcgc r{}gggmitt the m ttgl r%%dé agdsgheréguctin%rg %(?.(i)s sHltl)st%%ti?ll elajf'gg% rtlfgarg tah?1 metal pad,
and the routing fadeis’ notelbctrical y ihsulate by asu se(lqluénll Itaygr; ang’a b‘ﬁmp1 C6iietted to the
metal pad withetfrenneutengrtdaceet competitive pressures, adds an even greater urgency to the critical

necessity for finding answers to these problems.

Thus, a need remains for smaller footprints and more robust packages and methods
for manufacture. Solutions to these problems have been long sought but prior developments

have not taught or suggested any solutions and, thus, solutions to these problems have long

eluded those skilled in the art.

DISCLOSURE OF THE INVENTION

The present invention provides a method of manufacture of an integrated circuit
system including: providing a substrate having a transistor and a metallization layer; forming
a metal pad in direct contact with the metallization layer of the substrate; forming a
passivation layer in direct contact with the metal pad and covering the substrate; forming a

routing trace above the passivation layer in direct contact with the metal pad, and the routing
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Certain embodiments of the invention have other steps or elements in addition to or in place of those
mentioned above. The steps or element will become apparent to those skilled in the art from a reading of
the following detailed description when taken with reference to the accompanying drawings. BRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 is a top view of an integrated circuit system in an
embodiment Biehaspseemtialertitaer Fhan this matpbsdetitibil viwwngf taecintegpateldcsireally system

along the linggwicad B{Gr Qubseqd%h@ 1A ISIAD ﬁ&ﬁ%ﬁ@@@&ﬁﬁ%ﬁ%ﬁ@@k@ﬁ@ GretalpRWAIRuRrOViding
phase of manufacture. FIG. 3B Is a magnified region of the integrated circuit system of FIG. 3A. FIG.

3C is an inte¢ratBd Efttuit system of FIG. 3B after a deep subcollector implant barrier etch phase of
manufacture. FIthe 3eieihénviiagratpd diteuds ystemed kituidByaftet, ardaeinguhcalteatae implant

phase of marlllufacture. .FtIG. 3E is the iﬂte rate? circuit s stem (af FIC%. 3B afte%athi &tq@perature
anneal phase Of Manutacture. an'ﬁ:rFflGr.nvg»E i the'in @'gegatgd Circuit %ys]ftlamlrgf Fig™3E a‘?%er aneimplant
barrier growtmpt}qaig@tbfnn}faﬁgf@fctm@pbstrate; a passivation layer in direct contact with the metal pad

and covering the substrate; a routing trace above the passivation layer in direct contact with
the metal pad, and the routing trace is substantially larger than the metal pad, and the routing
trace is not electrically insulated by a subsequent layer; and a bump connected to the metal
pad with the routing trace.

Certain embodiments of the invention have other steps or elements in addition to or in
place of those mentioned above. The steps or element will become apparent to those skilled
in the art from a reading of the following detailed description when taken with reference to

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top view of an integrated circuit system in an embodiment of the present
invention.

FIG. 2 is a cross-sectional view of the integrated circuit system along the line 2--2 of
FIG. 1.

FIG. 3A is an integrated circuit system of FIG. 2 in a wafer providing phase of
manufacture.

FIG. 3B is a magnified region of the integrated circuit system of FIG. 3A.

FIG. 3C is an integrated circuit system of FIG. 3B after a deep subcollector implant
barrier etch phase of manufacture.

FIG. 3D is the integrated circuit system of FIG. 3B after a deep subcollector implant
phase of manufacture.

FIG. 3E is the integrated circuit system of FIG. 3B after a high temperature anneal
phase of manufacture.

FIG. 3F is the integrated circuit system of FIG. 3B after an implant barrier growth
phase of manufacture.

FIG. 3G is the integrated circuit system of FIG. 3B after an implant barrier etch phase

of manufacture.



FIG. 3G is the integrated circuit system of FIG. 3B after an implant barrier etch phase of manufacture.

FIG. 3H is the integrated circuit system of FIG. 3B after an implant phase of manufacture. FIG. 31 s
the integrated circuit system of FIG. 3B after a gate dielectric etch phase of manufacture. FIG. 3J is
the integrated circuit system of FIG. 3B after a gate deposition phase of manufacture. FIG. 3K is the

integrated circuit syEtem 3t F$GhaBidfesrtedsouree aydedram frEnchBopttengphandast mimefatture.
FIG. 3L is thgjpigarated circuit system of FIG. 3B after a source and drain deposition phase of
manufacture. FIG. 3M is the integrated circuit system of FIG. 3B after a pol merﬁgrocessing phase of

manufacture.  FIBG3R] I8 el Megistedrenboys SR dnhIor Rz issagns dilsalirgisy ehath phase of

manufacture. manuFaéturd0 is the integrated circuit system of FIG. 3B after a metal deposition phase of
manufacture.  FiG38yis (he nteqralqd Crohit ysient pié! e 3RGMeLA Sl RNSR.0L ganufacture.

manufacture.

FIG. 3K is the integrated circuit system of FIG. 3B after a source and drain trench
forming phase of manufacture.

FIG. 3L is the integrated circuit system of FIG. 3B after a source and drain deposition
phase of manufacture.

FIG. 3M is the integrated circuit system of FIG. 3B after a polymer processing phase
of manufacture.

FIG. 3N is the integrated circuit system of FIG. 3B after a routing layer etch phase of
manufacture.

FIG. 30 is the integrated circuit system of FIG. 3B after a metal deposition phase of
manufacture.

FIG. 3P is the integrated circuit system of FIG. 3B after a reflow phase of
manufacture.

FIG. 4 is a cross-sectional view of an integrated circuit packaging system in a further
embodiment of the present invention.

FIG. 5 is a cross-sectional view of an integrated circuit packaging system in a further
embodiment of the present invention.

FIG. 6 is a flow chart of a method of manufacture of an integrated circuit system of

FIG. 1 in a further embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The following embodiments are described in sufficient detail to enable those skilled in
the art to make and use the invention. It is to be understood that other embodiments would be
evident based on the present disclosure, and that system, process, or mechanical changes may
be made without departing from the scope of the present invention.

In the following description, numerous specific details are given to provide a
thorough understanding of the invention. However, it will be apparent that the invention may

be practiced without these specific details. In order to avoid obscuring the present invention,
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FIG. 4 is a cross-sectional view of an integrated circuit packaging system in a further embodiment of the
present invention. FIG. 5 is a cross-sectional view of an integrated circuit packaging system in a
further embodiment of the present invention. FIG. 6 is a flow chart of a method of manufacture of an
integrated circuit system of FIG. 1 in a further embodiment of the present invention. BEST MODE FOR
CARRYING GUT MeEKRWVENTIONS. sysiive fold\winegiembeainneetesardegeseribwd fsslsffrdant detail to
enable those gkilled in the art to make and use the invention. It is to be understood that other
embodiments would be evident based on the present disclosure, and that system, process, or mechanical
changes may be made WAtHBeE ABPXIRHGIRSIHTTBIS oM oF & HYESSRY HPSFBRAtC 28 A7 following
description, nunnetnds specifiargetaiscase G/ eintenpikoride: Edhaioughiynoepstanditigrobtideatsvention.
However, it will e, apparent.ihat fhe inventiqn mabe practiced without these spedfic detall In order to
avoid obscuring the pré%en Invention, Some well-known circu sfgsys?em con%guratlons,ganglrprocess
steps are notediscibdesipieiutgitnerally Neodr siwiigy o showingsetiib ddinst atsioflith E16¢sie mbtatary
semi-diagramgaic, ahd NRE tesrale At RATIEHIAL, §QHFE>%r9JeH1§1 dipsnsiepr.are for the clarity of

presentation and are shown exaggerated in the drawing FIGs. Similarly, although the views in the
drawings for ease dfdsitipRionTgEN 1A SN LimER LA rsHTEd thid datstheh MR FIEBS. is arbitrary
for the most partureenewalymtie fovemian aan baseoperatedritianydosiepiadiQnnd cdmpddicidnwhere

multiple embadiments,aye disclased. and deseribed having,some featirgs in.sommon. o, ity and ease
of illustration, c?escfip lon, and comprehension thereof, similar and ke features ffom one to another will
ordinarily be téseribedwitidlke réferentwdurmesalsive heeembodheredtsiravenbedmpaumbssred first

embodiment,SaeRd GMPRAIEN, £1G 5 R MAIRE AdCSEERIY GRCINERIE a0 BrRaDOLIffended to

have any other significance or provide limitations for the present invention. For expository purposes,
the term "horP2Brftsienidcaaesion erayidis e O LM AP AANENSthe plane or surface of the substrate,
regardless of its origoiatipnsildie fRIFbsMS HisakefarsiaadirastidsdprpRandicidmide iba harzontal as just

defined. Termsf ?llé Q%a:?aéa ove" "be}PW", g%go%bs{%)tg "sggl"eggls %nit"S'gr?é’r\{taaltlil , "hli;}klmeert'", "lower",

" "o a ane_o ace’ o re ) m ..
upper", "ovel® an "Are Uefindéd with Téspect fo theiorizontal plane, as Shown'in the figures. The

term "on" meavnstitdt thire is diteettcontegcbdiwbe moglenhentsntal as just defined. Terms, such as

LR I3

side” (as in “sidewall”), “higher”, “lower”, “upper”,

LT3 ¢

“above”, “below”, “bottom”, “top”,
“over”, and “under”, are defined with respect to the horizontal plane, as shown in the figures.
The term “on” means that there is direct contact between elements.

The term “processing” as used herein includes deposition of material or photoresist,
patterning, exposure, development, etching, cleaning, and/or removal of the material or
photoresist as required in forming a described structure.

Referring now to FIG. 1, therein is shown a top view of an integrated circuit system
100 in an embodiment of the present invention. The integrated circuit system 100 is shown
having a shield layer 102 surrounding metal pads 104. The shield layer 102 may be a
thermosetting polyimide or other insulating and shock absorbing layer. The metal pads 104
are exposed from the shield layer 102 by forming holes in the shield layer 102.

Routing traces 106 such as aluminum traces are formed on the surface of the shield
layer 102. A “routing trace” is defined as a conductive element that may be used to rout
signals between elements. The routing traces 106 extend substantially beyond the edges of
the metal pads 104 to create a routing trace that is substantially larger than the metal pads
104. The bumps 108 are manufactured atop the routing traces 106, and are arranged to

interface with connections on an outside package or device (not shown).



The term "processing” as used herein includes deposition of material or photoresist, patterning, exposure,
development, etching, cleaning, and/or removal of the material or photoresist as required in forming a
described structure. Referring now to FIG. 1, therein is shown a top view of an integrated circuit
system 100 in an embodiment of the present invention. The integrated circuit system 100 is shown having
a shield layer 102 slircomstiihpadsetaft pagshoovn Tengerlalel fayemagzenayl be artneemeorieetirtbepolyimide or
other insulatigganghaheek %Q?Qfé’i@zgﬁ@y%f-ﬁ%me&éﬁaﬁﬂ%%%@ areaResed remdhamspieldsayer 102 by

forming holes in the shield layer 102. Routing traces 106 such as aluminum traces are formed on the
surface of thé"Shil¥dl IYEFAH8. Arordtirg Y286 defitidiradhs B s difemh 94 be used to
rout signals hetivgenmdements 1 0he rositipe tiaaps A06rexierdsiebstantadtypayand thenatdges of the
metal pads 104 L to greate a routing trace that is substantially larger than the metal pads 104. The bumps
108 are manutacture ‘atop the routing traces 106, and are arranged to interface with connections on an
outside package orRedvicagnovsioll). 2, theksmmeidiopads 104ssrstsholvniarrahdediinekyateatrices. The
arrangement of thesnetal RRAS M ey Le. regr o iregulal dependipg QY dhs avanagment of the

bumps 108 and the underlying circuitry (not shown). Further the routing traces 106 may connect multiple
metal pads 10%'teed"s &b‘l@%&%ﬁ&%@@%ﬁ%&}‘%éﬂﬁé& BiRe H¥tal PP 1R () FrisiERE BT fos.

Referring nowelt dGpozti $A @@ Nai St \Wor @oaross-SeChio nadad ewngyf ieainagoatpeteacoiicsystem 100 along
the line 2--2 of EIG, 1. The | rated circuit system 100 is, shown having the bump 108 formed atop the
routing trace 1B THBU TR S SHOME heat g S ESET S 0T SSHar deon 90k, and an
under bump rretatization pohtien 20eThehurrdenbumpkehetigdlizatiorvpodion. 208l i9henanathfsformed in
many layers from, Bgia) CAMRRSLIP PR @S FARP Bha AEQIKA, Nickel, titanium, vanadium, and other

metals depending on the desired bump material and characteristics. The pedestal portion 202 may
also be made of vari6aPHe AP A2 SPPetISPHRE seiderparioH 2084 Mkde b aRPahd 18ad. The

solder portioRal@4 soahwvenhavingaddemesisuitacendQ8iRrpatisn 20efianopioaesastegnide routing
trace 106 is sh(r)fvvn ngectin .the meVE 108 to tthe m[%tal(%o%d 194. T r.ouﬁin‘()a trace 196 is,in direct
contact with the fieta pé’(ﬁnl 4'ahds"s BWﬁea%gpe?he S iléﬁllré%/erfl To2.riié1ou w‘fé)ntrrl%%én%%e is shown
fully coveringbtheprﬂl@@abphdmﬁtﬂm IQhoThmve_nietg st Gshield derget MCTMéthohningtth 106 is
further shown GXIERANGAHABRUEURALAESHIR 1RKcE AR kKt sidss Alijehump 5. The

metal pad 104 is formed above a substrate’210 such as a silicone substrate. The Substrate 210 is shown

having transi&teitbRethéftstet 254108 FREeaftios el o1, 10had breEniiecirrsrdBoiattribepresent
invention hassmeamny:hendtitSomt porsineeotiechumi LY8-isopmacebon tedoutirgbirape d§6 not on the
metal pad 104, the shield layer is under the entire area of the bump 108 and can be used to protect
the substrate 310 11 FISAWEHICATIO) L Fat GG B et HRob N T B D™ Offsetting
the bump 108 ubstig:\RaY lsedps thieamec hamicadfeteasftodi hemdgniranbierradlinem tHd.blinhps108 through

the metal pa%ée%”fdfl‘é&%l)é&%tﬂ%}%“B%U@tten%ﬂegti&i%&Q%ﬁ%ﬁ?iQ&lell[lE‘.p%ﬁ}@ﬂ?ltsLQcht‘BEeﬁﬁﬁllbe igastrate 210

from external forces as the transistor elements 212 and the metallization layers 214 become smaller and

more sensitiveBeshitkespBtfchiye A8ametirandizfsealdkhts 2ho dreldHey prd(Xlizatsaridifers 214

becgme smagﬁtﬁﬂagm l%wrik (J@wpl;ﬁmaaa&'talf%iﬁ@éuﬁib@'ﬁeﬂtfqrén@}sm@wb@olﬂ@ﬁﬁ%@'ﬂﬁ%eaqﬁioxide are
used to combat charge bujldup and_cross talk jn very thin insulating layers. Utilizing low-k dielectrics
reduces parafé)lff(? e gﬁﬁl@%%ﬁ?f)%f%%fﬂﬁ%% &ngé "elements becomes vitally important and is
accompli;hed by of&&ﬁn@gh@b&mﬂﬂ@&r@m the mﬂ;}takqfrand 1034 mﬁﬁhhn@;:uhef_mmaﬁn@mnadmm@a

Second, It hagheen A 3fapared il eaiRal LaakaHBlomn a6 iralgdhy sileeffing the
location of the bump 108 from the metal pad 104. This inventive design facilitates the "probe before bump
model" of teststF @ gHtagRAENE FeURFYgstehs TODSBafort thEBuApSIUsiafeTorbg. T Ye5ting allows

significant imgegy@ements Hv faciiatime pastitigindthedaisicaafisranyiactire hetweansfeurdries and
bumping service providers.

Specifically, as the transistor elements 212 and the metallization layers 214 become smaller
brittle low-k (low-kappa) dielectrics such as fluorine or carbon doped silicon dioxide are used
to combat charge buildup and cross talk in very thin insulating layers. Utilizing low-k

dielectrics reduces parasitic capacitance but protecting these sensitive elements becomes



Third, an unexpected benefit of the present invention is that the size of the bump 108 is not tied to the
size of the metal pad 104. As the size of the metal pads 104 shrink with the shrinking size of the transistor
elements 212 and the metallization layers 214 the bump 108 is designed with the need to interface with
external components or connections (not shown). Thus, it has been discovered that the bumps 108 may
be formed in wiy!simeperaiasikkasets copdjpbe b Rie phaE tmgndetidmHil8 thienmétansid PadA0hay continue
to decrease ipgizgitbuidraving.adyerse effects on the size of the bumps 108. Finally, an
unexpected production improvement was discovered by eliminating a second polymer layer (not shown)
above the routing u%&fé@%sh@ybEF@aéfﬁ@Yﬁ%&eféﬁah%ﬂ?éﬁ%ﬁcaf)th%aﬂﬁrms%é% Haltig Bside wall
216 that is naerfsweettabiretdotaei@plefethpastion 204, filben e dfatiagaalyimer layRrripretectingeiha routing
traces 106 is eliminated. This reduces the cost gf,goods sold. The side wall 216 of t stal portion
262 may be S BT S oo o RIS IR A R Brcur systerm
100 of FIG. 2tin &wrafed P8ovidifgmpéthselbisntestingaetiones Figeifiteyratedorirogittsstefaelioding shown
having the substialiRl@OlJeIGe dravidest AseRRitel Aialel 30Rq bun%i%se%@c‘e%%quﬂg a highly

simplified process overview for formlng?éhe.transstor elements 212 of FIG. 2 such as PMOS MOSFET for
CMOS transistor logEnih&nFAtEF ¥ PN G5 ePHotad har Hieady Eahipoientd ajwerrbPhed on the
wafer 302 suphastinemaiy slegis, aaale@idemices, asnanewf dhesentdepeadingoshthek agplication of the

integrated cirguit system 100. Referring now.to, FIG. 3B, therein is show agnifie ion 304 of
the miegrated HR S A e OB e AR The i e AT A 0o R 108G e water
302 such as desilisoth wislfehhavidgta deesheubcdlledtonihpiant barderr 304depositartihbegon and having

a film of expogad RPRLRIRIISLRCS BRACRIEALLMING dBeRSYRONRHAr Bl Raef 3 ates a ThE

photoresist 306 is shown having vias 308, which will exeg)ose portions of the deep subcollector implant
barrier 304 tPXREEHsRteectioRuhilg g Mt it EDBrsRtRIE (Pt BFMH DO of FIG.

3B after a deppyBigheniastorfinplanhbarriesateivphgse st manufacture. The integrated circuit system 100
is shown having th%glefég’subcollector (If‘r‘lé)r|a£lt barrier 304 etched exposing ¢ pbortl%n 308. of the wafer

302. Referring now ' FIG " §T5,p HeTeiR 1S Shown THhe il lélﬁrrlét‘évasmré’ﬁﬂvsys em 10881 23 after a

deep subcollestondrmplamtphase @bhranuiactbess The vwafeg 302cis Kifowsyhavitigabeepdssistollector well
310 'mpmmeﬂoﬁ‘i’i&ﬁ%%ﬂh@%@%‘iGg%ﬂﬂ?goasslﬂ@&%ﬂ%% {pRaLRaERLO A IGa Ggs.been

removed. Referring now to 3E, therein is shown the integrated circuit system 100 of FIG. 3B after

a high tempefafurdanfehiphaseobmaamieichigEcine thtetpittd tacstit SPstermmoeris&hdWit having the

deep subcollegiarevelt 356 dispaigesbrieeper into tha wafer aR2tuaughdhe higin terypsy atdde annealing

process. Referrit? ow to, ItG. 3F, therein is shown the integrated circuit system 100 of FIG. 3B after
an implant ba{lr?flé‘r’vﬁrgw% %’5153 S¥anufacture. The integrated circuit system 100 is shown having an

implant barrier 312 Befthrag sitivor-hilfidé Alepesited gewdring thesysafier B020akdGhe deepvstdcollector
well 310. providing phase of manufacture. The integrated circuit system 100 is shown having the
substrate 210 of FIG. 2 provided as part of a wafer 302.

FIGs. 3B - 3P depict a highly simplified process overview for forming the transistor
elements 212 of FIG. 2 such as PMOS MOSFET for CMOS transistor logic on the wafer 302.
It must be noted that many components may be formed on the wafer 302 such as memory,
logic, analog devices, or none of these depending on the application of the integrated circuit
system 100.

Referring now to FIG. 3B, therein is shown a magnified region 304 of the integrated
circuit system 100 of FIG. 3A. The integrated circuit system 100 is shown having the wafer
302 such as a silicon wafer having a deep subcollector implant barrier 304 deposited thereon

and having a film of exposed photoresist 306 deposited on the deep subcollector implant

barrier 304.



Referring now to FIG. 3G, therein is shown the integrated circuit system 100 of FIG. 3B after an implant
barrier etch phase of manufacture. The integrated circuit system 100 is shown having the photo resist
306 deposited on an implant barrier 312. The implant barrier 312 has been etched to reveal portions 314
of the deep subcollector wells 310 that will become transistor wells. Referring now to FIG. 3H, therein
is shown the integrdiedipbituritssysiemissHovof RGN BB wffe8 aritirpiplet piraseroftinanofdetieerThe

integrated cirgwggly&t@,mrgpgﬂ{sb%g%y@dlqgiggg{@}p@i&ggswells 316 implanted into the deep subcollector
wells 310. The transistor wells 316 are shown having extensions 318. The extensions are low doping

regions of source aRATEERS RWITERanhdl ARd e RatS T RFE BTN Bt et d5BRrate
junction. Retentsegnomp lnFaridi e theprikel o Shamditheréntegeateckeired digystemd:0 o $IG. 3B after
a gate dielectric etch phase of manufacture. The int rateg ircuit system 100 is showyp haying the
implant barricl 313 ) e S E BN Gl A, LTE AIERE 200 SEh SUCebA Bratiae (021 or a low-k
dielectric suchaierfiidrine or carbon doped silicon dioxide, is deposited covering the deep subcollector

wells 310, the wafeR3f2. JNgRRIReSIE IRG-Has BRem dePARIGHaNIRG Bisdicienits Fef)- The gate

dielectric 320 is etched to form a gate trench 322. Referring now to FIG. 3J, therein is shown the
integrated circBit7stelifR oEPePiatoraBRifdPa R BEPBLItYR phas & BichiRufaOR1E MFHESitegrated
circuit systendekdGsithshizatarhaving lihenphoie desisha80aef BI3.aad sitprep andalgadse dagaeposited in
the gate trench 322, Th e 324 may be formed by metal deposition and may consist of stacked
Ti-nitride (Ti!&)% T %no%gﬁ"lﬁ' #A\lﬁ%ﬂfgm?ﬁ/e a), and Ti-nitride (TiN). A gate metal layer 326 is also
shown covering theRgdteridiztwotrio BIG. 3E, tRedarringhnow the HIGg3Kd tHarahsistsmolOA thdibtegrated

circuit systemg Q@0 Alf3n 3-3HGHASAGE AL BAHSACRAO T RNASR PLRARYREM eool he

integrated circuit system 100 is shown having the gate metal layer 326 of FIG. 3J etched back to expose
the gate dieldethopH2viRS HRISResRIY0695 HebddRatisperedidernse i§adhairiet 03508l the gate
324. The gatendiglectsiap20us atshemhel@oetbe transistor wells 316 to expose the deep subcollector
wells 310 from the gate dielectric 3 eferring now tq FIG. 3L, therein is sho he integrated circuit
aystem 100 of FIG. SHCEHES B ol st s Bt s e e e Rt A0t cireut
system 100 i$Bhéwnahawiplgrs daroer amehdhaphaptugfsiB@8 scioheas e nystenc(Wirsotsyetand @rain plugs
deposited o (g ANFISiRE WElR A Bxhased Iamine JALG ARG ARR:A RUIGR Al diain residual

layer 330 covers the gate 324, and the gate dielectric 320. Referring now to FIG. 3M, therein is shown
the integrated GirtidtRydesmstbre b aB3After a polymer processing phase of manufacture. The

integrated circuit syRtganh9hésvsbawn. baving e i ansistanelamentsa 212 dprygehin then@aisr 302 and
having the m %all}zation Iaé(ers 214 de?}t)as'taesd (t))FIow tpe transistor elements 212. The metallization layers

214 are form ériﬁlﬁ bl Eélfﬁ]z%%errl 5ye? Paces dMB&dded in a metallization layer insulator 334.

Formgd bglow the rﬁmahimgtmdlayemi; 25154&:'[3 ﬂr@@ metalvpablat . tﬁhph@t@teds@d(lfodleismmdr}scted to the
metallization iﬁXﬁ{piaﬁFB%ﬁél% whishowill elecirgally;¢9 ﬁ%%?ﬁ&éﬁ%t@ﬂ@&%%?e&iop‘b}&oﬁl% {iapsifLor elements

212. The metal pad 104 is also in contact with the metallization layer insulator 334. Covering a portion
of the metal aePToacalertpevRibtallid o i iHyrseome ragsisioasgliation layer 335 such as silicon nitride

(SiN). The passivatipfrdayer f30 BAERS B, highignsigostianginteaiaivadayeshriwaesn dhemetallization
ayers 214 ang e shied IpYer 192  CousTing e FRSSEHN PR, DA ARSI etel pad

transistor wells 316 implanted into the deep subcollector wells 310. The transistor wells 316

are shown having extensions 318. The extensions are low doping regions of source and drain

toward channel and prevents premature breakdown of drain-substrate junction.

Referring now to FIG. 31, therein is shown the integrated circuit system 100 of FIG.
3B after a gate dielectric etch phase of manufacture. The integrated circuit system 100 is
shown having the implant barrier 312 of FIG. 3G removed. A gate dielectric 320, such as

silicon dioxide (SiO2) or a low-k dielectric such as fluorine or carbon doped silicon dioxide,

is deposited covering the deep subcollector wells 310, the wafer 302. The photo resist 306



The shield layer 102 has been processed to expose a portion of the metal pad 104 while creating a
protective barrier against shock for the transistor elements 212. Referring now to FIG. 3N, therein is
shown the integrated circuit system 100 of FIG. 3B after a routing layer etch phase of manufacture. The
integrated circuit system 100 is shown having the routing trace 106 formed directly on the shield layer 102
and connectddsbedtedaperaiedadl thogate difledtieiAgOn e gaw AieBOtrih P8I i dledwmftne mgatgrated circuit
system 100 qf &l 338 after a metal deposition phase of manufacture. The integrated circuit system 100
is shown having the photo resist 306 formed as a layer below the shield layer 102 and having a via 336.
The via 336 is showitt e8P thépeesthi Bt 209 4hiitHasaRET! pBrtbm2EAofth&lditp 108.
Referring nowRaftdta Site theoeinios showor thenintegiaie dlgirtitgsysiertclQ0 BidnG 03B aitara reflow

phase of manufacture. The integr ircuit system 100 is shown hhaying t hoto resist 306 of FIG. 30
Fermoved to SEbats B 05 The oo ] 6P B S AR P ATt well 216 1
not wettable t@%olber ghiwidgrefowe ThiemedkiempohitnBowohrderbremigdisshbudrilhavindg the domed
surface 208 grigRtee DX 1BARAN(PIRFEISntaluBeWEaRdNe ShiRld (Ryer 102 a0¢hthe mpladigation layers

214, and over ed%es of the metal pad 104 is formed a passivation layer 338 such as silicon nitride (SiN),
which provid@SaBRMENSTIS eGSR Hirdtettfor?8f the underlying transistor elements 212. The

passivation layer 33&fuingunss HEENges oktbia metahpads kkrated Rigfeiriigarawdo ifIAG4, therein is

shown a cros&se&tional view of tlae integ?r)%ge circuit Egsterp 400 in a further embodiment of. the present
. . er squrce and drain tr .LOTmI1n S€. OI manyracture. ¢ 1ntegrated circuit
invention. The m%egraatea ciredt system is’Showr aving a SUbStrate 402°sUcH as a Sificone substrate.

The substrateyAGmhid howhavay ryitratisistae eteme e 020aid e tdl izatichtiaskers 2@®sAthaetal pad 408
is formed abqyg theiguRsEate 402 ,RYSFLAT8S:AL e sMriaLpadifoRiSEmeiaRassivaliapdayer 410

such as silicon nitride (SiN), which provides a high tensile strength protection of the underlying transistor
elements 4042 hadd ati6iclseria P3G i ralRd detvabe Sansisae altal |9dasHrsse the ®eRiting traces

412 such as alusainsmoorSREaeriaces awt:fourediopahe surface of the passivation layer 410. The

routing traces 412 ét%rgrd substant ﬁ/ szty%nd the edges %f the mettac.l gads 408. T 154 ﬁn"[ the routing
Stant an A,

Cr
trace 412 that is su %I?qgré%r he metar 5ad & e e A SvE e rouqung races 412 is

a rigiq Iaygr éB:B4d§tpi@ad;lylmededfrbainatmps'ti,qni(pl_hehe_gxﬁldl,atitefmum:,. oTlaﬂ)mtb'grat_tédr@rtluérmf.eﬂihe rigid
layer is th'Ck%ﬁ“i@@ﬁ&%ﬂ%ﬁl{?o%%@%&hﬁa%ﬁﬁig@??@ s'@c}f?&sf‘ﬂ%g@t@ﬂ é{iﬁ QMR HaseR les The

thickness of the rigid layer 414 lowers stress at metallization layers 406 and transistor elements 404.
Atop the rigicirRpaiteth anathe Biariped tecHavily Sprsae dtanpBiisata e sAdia $dldet porish#40. A rigid
layer is defingghhatginuasiayeopsiuesivgslaves@f seasaiiahlestigiditictarruiagtantially distribute the coefficient

of thermal expansiogeg)etween the %@s?rlﬁl% and thehpack ge substrglte 402. The OR)tbrr&Jﬂ gjickness of

the rigid layer 414 can Ba"&tiate {e"digmen natnali?st%.rate cireuit system

3B after a polymer processing phase of manufacture. The integrated circuit system 100 is
shown having the transistor elements 212 formed in the wafer 302 and having the
metallization layers 214 deposited below the transistor elements 212. The metallization layers
214 are formed having metallization layer traces 332 embedded in a metallization layer
insulator 334. Formed below the metallization layers 214 is the metal pad 104. The metal
pad 104 is connected to the metallization layer traces 332, which will electrically connect the
metal pad 104 to the transistor elements 212. The metal pad 104 is also in contact with the
metallization layer insulator 334.

Covering a portion of the metal pad 104 and the metallization layers 214 is a
passivation layer 335 such as silicon nitride (SiN). The passivation layer 335 acts as a high
tensile strength resistive layer between the metallization layers 214 and the shield layer 102.

Covering the passivation layer 335 and a portion of the metal pad 104 is the shield layer 102.



Stresses are believed to concentrate and transmit through the opening of the passivation layer 410 into
the substrate 402 where the passivation layer 410 covers only the perimeter of the metal pad 408. It has
been discovered that the use of the rigid layer 414 distributes the forces involved in production and use of
the integrated circuit system 400. Thus the present invention alleviates the magnitude of stresses

transmitted td leeskighktears 402 basdbeppriovesstheé ielkabiliy obthbaeviceviitimaddSthyykitd-line yield.

It has been f%&@&ﬁhg@ﬁ%&@%ﬁg@%&%g‘dﬁ%&ﬁq&ﬁ figighdaygliidst spducesirocess steps and time by
eliminating the need for a polyimide layer because stresses are reduced without resorting to a polyimide

structure. This obvi&&SH olyhiad [focBsdiefelyhavtdiig e pistessdompiaxit)’ ebsind cycle
time, while theBrigiddayeswihd casrbachchievediwithhtiigsameasicgiated bliopingpiacEssiwithout
additional steps. It.has, been still further discovered In addijtion. the rigid. layer 414 can conceivably
aiso be used 0 AT R S R S e e S ER  on 1t s
lastly been dideaveirégdatha®4he rigid layer 414 allows bump geometry to be de-coupled from constraints
arising from underlyiag.metal Radh 498 IRMRTY PRARRSINAR intecrhfd@ PRARSIGLERREON B day also be

made of various metals such as copper. The solder portion 420 iS made of tin"and lead. The solder
portion 420 is' BROWPHERINJ R AGRBAEEFAEBI 2PN HRed TR AIRSUG SHsEdsy ¥eap! Fhs HRttihg trace 412
and the rigid fayefgdhd plietsheswn o neatsagathe lunpaddo thetbitidnelalpad 28 havinga reating trace
412 is in diregt contact.with, the metal.pad.408. The routing. tr 412 is shown fully covering the metal
ad 408 tha S o] Bou et g The BASe AT B S Eo TS 2o g s B X excencing
onto portionsbofithé(8assivation layer 410 that cover sides of the bump 416. The rigid layer 414 does not
electrically insulate g FAHIRG W A RicA 52 ARGNETGIBANEE 4hduisBRLiTSEH gJachigatvisplated by a

subsequent Iaéer. Referring now to FIG. 5, therein is shown a cross-sectional view of the integrated
circuit systen? BA8Hh AfdieHeP BRI dRARHEGHRre Dre dRETHGE SSHIt PHECRAG 4t YR (it €P8tem 500 is

shown havingha phhstraist508 suc@S e sticond subshrteiht vasphogatenbispsiudmadiasng transistor

elements 504 and m taIIizationhIay rs 506. ,161 m%tlasllf)ad 508 js forrqu gbove t §ul@tratqd502. Over
é

edges of the Pheta Sﬁa(tf 568'is Foarltn%g%lsé [eaglvs?swatlon 8§/VeVF B4RdacN as SR Hithde ﬁ\F)O which provides
a high tensilepstfengthdpedtdetionpf the sndenying ten distdreleinerits $048 Thetphdsivatibiovayer 510
surrounds the, edges of the metal pads 508. Routing traces 512 such as aluminum or copper traces

are formed on the surface of the passivation layer 510. The routing traces 512 extend substantially

beyond the edges dttheesRdhs Parld Bos: Tricrddhearailiratitmipyrate Bonhares slasstahtisly larger
than the metahqacha®8o4 is forfined pbavaithefaiig tiates Silidds atkigid kayer blidntypicals made from
copper, nickel,h%]ci!o{, tit?niL%m, Q combinatiopﬁ,ltheréaof..Atc%P the rilgitii Iagerg élalcg bumps such as solder
balls 516 havallngga p%laleestsalief)lér B ST e O e B SR8 Contehtratean etr%r%%rﬁ??ﬁ‘rough the
opening of theyassk ativvufalpehSddpéntd the selabirate 1992 where the passivation layer 510 covers only
the perimeter of thegmeialpah R48: ric. I hagReeR dRcavareddatdhs useal hedoid layge p14

distributes the forces involved in production and use of the integrated circuit system 500°so that the solder
balls 516 ma§ils&iteyianatfYive et oivsctbodiael i dissintHB R eI htiRg B pskHRfECéifBdses. Thus

tﬂe prlesg_rll_t i@yfg?]ﬂmoal_igyiﬁtﬁ ﬁ_ﬁaﬁgaggﬂw%a)f@r@_@ﬁl% H@iﬁ?ﬁﬂét%iagﬁiﬁeﬂ&ébs;lm_ 9W8xRd improves
the reliabi |ty the device while Increasin -lin 1elq.. . e rout trace IS |IN ect contact
it the LTS OB PSS GAEE £ e A BT (B AAP B B gt rox
covered _by t_rferpmdsibati@mlayﬂ]sﬁat@.Me utingligeacd Bk2ns rl_nla_ér%dwfoeu@dmdmgs‘matmmqrtions of
the PaSS'Vat'%é_M%%9&@9&&%&?%@{9&9 &fim?%%pﬁ(}v‘?deyhehﬁgﬂéﬁs\{f‘é &éﬁg?g?o[b%%e&f”ca”y

insulate the routing traces 512 and the rigid layer 514 s not itself electrically is d by a subsequent
layer. the underlying transistor elements 404. The passivation layer 410 surrounds the edges of the

metal pads 408.

Routing traces 412 such as aluminum or copper traces are formed on the surface of
the passivation layer 410. The routing traces 412 extend substantially beyond the edges of
the metal pads 408. This creates the routing trace 412 that is substantially larger than the
metal pad 408.



Referring now to FIG. 6, therein is shown a flow chart of a method 600 of manufacture of an integrated
circuit system 100 of FIG. 1 in a further embodiment of the present invention. The method 600 includes
providing a substrate having a transistor and a metallization layer in a block 602; forming a metal pad in
direct contact with the metallization layer of the substrate in a block 604; forming a passivation layer in
direct contact with tHermrstabpeithmed eone Hnepte Siostiate lnver Bldck 808! foratin g ar6appry.trace above

the passivatigf iy el ditgsuaPMac MitRis metal padhanditheyuting daceis svbsiantiglly larger than
the metal pad, and the routing trace is not electrically insulated by a subsequent layer in a block 608; and

forming a buHf cBARaLRA R et PUdRFERIS FE5ERG alBIl i HIBSCE 15, 1214 ¥HEs Hehas been
discovered thatvthe saffseithuenplinitiva ipgstiad e aisteiandiaorl algateaystom of the present invention furnishes

important and heretpfre,nknouyn, and ynavallable splufions, sapablliies, and fypclignal ggpects for
integrated circuit sys o con]ﬁgura lons. The reSLﬁfing processes and configurations are s(fralghtforward,
cost-effectiveparneorislicatetighidhiyrvededtiled Aeinate 2 sondipiac dn effectiven g tyddmplemented

by adapting kpgwih GATREARBER: " eadic RHiCiE the ARG RLPARMICBLMARHRC NG 1 2P RlGaleN. and

utilization. While the invention has been described in conjunction with a specific best mode, it is to be
understood tRAFHNSF BtEr e d MoRifEROS A Yaiiadtnd RIFHH ASpars 6 HAGSd Rfled in the art
in light of thefafnsegairgtdassrption. Accordingly, it is intended to embrace all such alternatives,
modifications, and \ariations that all thin the.scone of e Included dlaims, All matiers hithertofore set
forth herein or shown In the accompanying drawings are to bein erpre(i in an MMuStrative and
non-limiting semseatigrhlayés ¢18imedths; sabsiateetid ovbémthqufasivrimg day mtéHiatedrsirolit ystem

comprising: %5%@4&9 arsHbsirale Drving 2 iransister andadmatalizationlayeiaiming amatal pad in
direct contact with the metallization layer of the substrate; forming a passivation layer in direct contact
with the metdliBE8usItRS VRITRY Hhe Waddf Hedrstrmend rotttighfacé gk baysieaidiPayer in

direct contactiwithtbeepracial ipaehtncatheingiiting rageiisdsuirsiandialytargeartaan e soedahpad, and the
402 and improves the reliability of the device while increasing end-line yield.

It has been further discovered that the use of the rigid layer 414 reduces process steps
and time by eliminating the need for a polyimide layer because stresses are reduced without
resorting to a polyimide structure. This obviates a polyimide process thereby reducing the
process complexity, cost and cycle time, while the rigid layer 414 can be achieved with the
same basic plated bumping process without additional steps.

It has been still further discovered In addition, the rigid layer 414 can conceivably
also be used as a means to distribute current thereby alleviating the problem of
Electromigration. It has lastly been discovered that the rigid layer 414 allows bump geometry
to be de-coupled from constraints arising from underlying metal pad 408 geometry and
position.

The pedestal portion 418 may also be made of various metals such as copper. The
solder portion 420 is made of tin and lead. The solder portion 420 is shown having a domed
surface 422 formed in a reflow process step. The routing trace 412 and the rigid layer 414
are shown connecting the bump 416 to the metal pad 408.

The routing trace 412 is in direct contact with the metal pad 408. The routing trace
412 is shown fully covering the metal pad 408 that is not covered by the passivation layer
410. The routing trace 412 is further shown extending onto portions of the passivation layer

410 that cover sides of the bump 416. The rigid layer 414 does not electrically insulate the
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routing trace is not electrically insulated by a subsequent layer; and forming a bump connected to the
metal pad with the routing trace. 2. The method as claimed in claim 1 further comprising: forming a rigid
layer that is thicker than the metal pad between the bump and the passiviation layer. 3. The method as
claimed in claim 1 further comprising: forming a shield layer between the passivation layer and routing
trace; and whevéirg fowefind b dmpimdides fdtnimythecbustnsofislt frolreddymetabpaiend. The
method as clgjpagd in claim 1 wherein: providing the substrate having the transistor includes a transistor
having a low-k material. 5. The method as claimed in claim 1 wherein: forming the routing trace includes

forming the routing RE{EE tat@%dh dnto PHIBAS Brme pasetvaticiPiyeithatcBeltssfitts of the
metal pad. 6Gcifvuneiadnofonanufaatihengnsivditegrate cheipetitB)iaiemicomphisinggpredidingia substrate
having a transs);g’ttggl %68 1ﬁsl mg\gva}lllilza%ginognalg l():'\srt.irate 502 such as a silicone substrate. The substrate 502 is

shown having transistor elements 504 and metallization layers 506. A metal pad 508 is

formed above the substrate 502. Over edges of the metal pad 508 is formed a passivation

layer 510 such as silicon nitride (SiN), which provides a high tensile strength protection of

the underlying transistor elements 504. The passivation layer 510 surrounds the edges of the

metal pads 508.

Routing traces 512 such as aluminum or copper traces are formed on the surface of
the passivation layer 510. The routing traces 512 extend substantially beyond the edges of
the metal pads 508. This creates the routing trace 512 that is substantially larger than the
metal pad 508.

Formed above the routing traces 512 is a rigid layer 514 typically made from copper,
nickel, gold, titanium, or combinations thereof. Atop the rigid layer 514 are bumps such as
solder balls 516 having a pedestal portion 518. Stresses are believed to concentrate and
transmit through the opening of the passivation layer 510 into the substrate 502 where the
passivation layer 510 covers only the perimeter of the metal pad 508.

It has been discovered that the use of the rigid layer 514 distributes the forces
involved in production and use of the integrated circuit system 500 so that the solder balls
516 may be deposited directly over the metal pads 508 without creating prohibitive stresses.
Thus the present invention alleviates the magnitude of stresses transmitted to the substrate
502 and improves the reliability of the device while increasing end-line yield.

The routing trace 512 is in direct contact with the metal pad 508. The routing trace
512 is shown fully covering the metal pad 508 that is not covered by the passivation layer
510. The routing trace 512 is further shown extending onto portions of the passivation layer
510 that cover sides of the bump 516. The rigid layer 514 does not electrically insulate the
routing traces 512 and the rigid layer 514 is not itself electrically isolated by a subsequent
layer.

Referring now to FIG. 6, therein is shown a flow chart of a method 600 of
manufacture of an integrated circuit system 100 of FIG. 1 in a further embodiment of the

present invention. The method 600 includes providing a substrate having a transistor and a
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forming a metal pad in direct contact with the metallization layer of the substrate; forming a passivation
layer in direct contact with the metal pad and covering the substrate; processing the passivation layer to
expose the metal pad; forming a routing trace above the passivation layer in direct contact with the metal
pad, and the routing trace is substantially larger than the metal pad, and the routing trace is not
electrically inB\$katberbgna lstpisen ueritiimiie 608hdoformgng arist pashvinglisepedestadtpoitivrikend a solder

portion and t%&ﬁ[ﬂ&lﬁ“ﬂa%@&ﬁ aentaskyith the rﬂHE‘!@QB@@%rnﬁng Q%%%M@?a?@”ﬂe&ﬂ&@a'm 6
wherein: formlngﬁ the bump inculdes forming theggdesta ortion that is oxidized and is non-wettable to

the solder poffiBtceVithfaadPat Wdraidine dsinty Y fiRG fREHia T MEREEE forming the

bump haV|ngaaawemﬂerﬂamptmetabtzaﬁm)mwﬁmmmcdw&ﬂt ﬂmtﬂahl/wﬁﬁlhﬁdahélﬂguﬂﬁageraﬂe'ﬁhe method

as claimed in hFI‘EIn for elth T&Ind des formin bum with |ff rent horizontal
ﬁ) anta a fhta SE%I’I er01'i{ ?

I ert a trace 1 eCtI‘IC 1nsu
dimentions, dS eren I]bove rate, orac m ma?lon t%ereo han fytﬁe metal pad.

subsequent layer in a block 608; and forming a bump connected to the metal pad with the
routing trace in a block 610.

Thus, it has been discovered that the offset bump with a partial redistribution layer
system of the present invention furnishes important and heretofore unknown and unavailable
solutions, capabilities, and functional aspects for integrated circuit system configurations.
The resulting processes and configurations are straightforward, cost-effective, uncomplicated,
highly versatile, accurate, sensitive, and effective, and can be implemented by adapting
known components for ready, efficient, and economical manufacturing, application, and
utilization.

While the invention has been described in conjunction with a specific best mode, it is
to be understood that many alternatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations that fall within the scope of the
included claims. All matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.



10. The method as claimed in claim 6 wherein: forming the the bump includes forming the bump not
directly over the metal pad. 11. An integrated circuit system comprising: a substrate having a transistor
and a metallization layer; a metal pad in direct contact with the metallization layer of the substrate; a
passivation layer in direct contact with the metal pad and covering the substrate; a routing trace above the
passivation layer in\Yirelds ebrarst Wwith the metal pad, and the routing trace is substantially larger than the
metal pad, and the routing trace is not electrically insulated t;g a subsequent layer; and a bump connected

to the metal pad with the rolRF§H QEananwagiyeng andpie gieh ety YRihs oMPRHer comprising: a rigid
layer that is thicker fhanding meatatpatbabyaemnikietbum andtine passivation layer.

forming a metal pad in direct contact with the metallization layer of the substrate;

forming a passivation layer in direct contact with the metal pad and covering the
substrate;

forming a routing trace above the passivation layer in direct contact with the metal
pad, and the routing trace is substantially larger than the metal pad, and the
routing trace is not electrically insulated by a subsequent layer; and

forming a bump connected to the metal pad with the routing trace.

2. The method as claimed in claim 1 further comprising:
forming a rigid layer that is thicker than the metal pad between the bump and the

passiviation layer.

3. The method as claimed in claim 1 further comprising:
forming a shield layer between the passivation layer and routing trace; and
wherein:

forming the bump includes forming the bump offset from the metal pad.

4. The method as claimed in claim 1 wherein:
providing the substrate having the transistor includes a transistor having a low-k

material.

5. The method as claimed in claim 1 wherein:
forming the routing trace includes forming the routing trace that extends onto portions

of the passivation layer that cover portions of the metal pad.

6. A method of manufacturing an integrated circuit system comprising:

providing a substrate having a transistor and a metallization layer;

forming a metal pad in direct contact with the metallization layer of the substrate;

forming a passivation layer in direct contact with the metal pad and covering the
substrate;

processing the passivation layer to expose the metal pad;

forming a routing trace above the passivation layer in direct contact with the metal
pad, and the routing trace is substantially larger than the metal pad, and the
routing trace is not electrically insulated by a subsequent layer; and
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13. The system as claimed in claim 11 further comprising: a shield layer between the passivation layer
and routing trace; and wherein: the bump is offset from the metal pad. 14. The system as claimed in
claim 11 wherein: the transistor is a transistor having a low-k material. 15. The system as claimed in
claim 11 wherein: the routing trace extends onto portions of the passivation layer that cover portions of
the metal pad. 16. Thensistehiaw dkiimed iprdtairh nartioheredrn tiekdpupaginagedgbedsmpportion and a
solder portion; and the paggg@@gﬂtggy@qtgg%%tg{?ﬁ@gristics of being processed to expose the metal
pad. 17. The system as claimed in claim 16 wherein: the pedestal portion of the bump is oxidized and is
non-wettable to thesoldermpertiomodl 8 cliiensy stemiascckdienad: in claim 16 wherein:

forming the bump inculdes forming the pedestal portion that is oxidized and is non-

wettable to the solder portion.

8. The method as claimed in claim 6 wherein:
forming the bump includes forming the bump having an under bump metalization

portion in direct contact with the routing trace.

9. The method as claimed in claim 6 wherein:
forming the the bump includes forming the bump with different horizontal
dimentions, different placement above the substrate, or a combination there of,

than that of the metal pad.

10. The method as claimed in claim 6 wherein:

forming the the bump includes forming the bump not directly over the metal pad.

11. An integrated circuit system comprising:

a substrate having a transistor and a metallization layer;

a metal pad in direct contact with the metallization layer of the substrate;

a passivation layer in direct contact with the metal pad and covering the substrate;

a routing trace above the passivation layer in direct contact with the metal pad, and
the routing trace is substantially larger than the metal pad, and the routing
trace is not electrically insulated by a subsequent layer; and

a bump connected to the metal pad with the routing trace.

12. The system as claimed in claim 11 further comprising:
arigid layer that is thicker than the metal pad between the bump and the passiviation

layer.

13. The system as claimed in claim 11 further comprising:
a shield layer between the passivation layer and routing trace; and
wherein:

the bump is offset from the metal pad.

14.  The system as claimed in claim 11 wherein:

the transistor is a transistor having a low-k material.
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the bump has an under bump metalization portion in direct contact with the routing trace. 19. The system
as claimed in claim 16 wherein: the the bump has different horizontal dimentions, different placement
above the substrate, or a combination there of, than that of the metal pad. 20. The system as claimed in

claim 16 wherein: the the bump is not directly over the metal pad.
15. The system as claimed in claim 11 wherein:

the routing trace extends onto portions of the passivation layer that cover portions of

the metal pad.

16. The system as claimed in claim 11 wherein:
the bump has a pedestal portion and a solder portion; and
the passivation layer has the charicteristics of being processed to expose the metal

pad.

17.  The system as claimed in claim 16 wherein:

the pedestal portion of the bump is oxidized and is non-wettable to the solder portion.

18.  The system as claimed in claim 16 wherein:
the bump has an under bump metalization portion in direct contact with the routing

trace.

19. The system as claimed in claim 16 wherein:
the the bump has different horizontal dimentions, different placement above the

substrate, or a combination there of, than that of the metal pad.

20.  The system as claimed in claim 16 wherein:

the the bump is not directly over the metal pad.



