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Related Patent Applications
This application is related to Serial Number 09/251,183 filed
on 02/17/99, neow US Patent 6,383,916, which is a continuation-in-
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BACKGROUND OF THE INVENTION

{1) Field of the Invention

| The invention relates to the fabrication of integrated
circuit devices, and more particularly, to a method of post-
passivation processing for the creation of conductive

interconnects.
{2} Description of the Prior Art

Improvements in semiconductor device performance are
typically obtained by scaling down the geometric dimensions of
the Integrated Circuits, this results in a decrease in the cost

per die while at the same time some aspects of semiconductor



| nprovenents in sem conductor device performance are typically

optai ned by scaling down the geonetric dinensions of the Integrated
Circuits, this results in. a decrease in the cost per die while at
the sane time some aspects of sem conductor device performance are
i nproved. The netal connections which connect the Integrated Crcuit

to other déviow pedFoSysSi-@M:co nts become of relative nore
i frportance and have, with the f r?’ﬁreera' FEGR T ZZReRtobng herikbE, an

i ncreasi nghnner@gahé Ve de@Ractiq G circuit performance. The
parasitic capacitance a%g resi strtézﬁgg of c‘tl{t"i‘grn‘é%%ﬁ”ﬁtnpér ewrirect i ons

i ncr ease, capicckndegiadaes the- SR Rerfornmance significantly. O nost
concern in this respect is the \}:olvtgara%redrlngoéTw £RE power wand the

ground busedhandmidie tREi det ayn of L) itical signal paths. Attenpts
to reduce the resistance by using wgdltet:' ret al “q199re 89t Bstagtiine hi gher

To sol ve RSt probitenyi ooel appieash.flas beento devel op | ow
resi stance netal (such as copper) f%r t he V\,ingraersas\%ilfeg?&?\ﬁlﬁﬁm%@tnldi C

mat eri al $eArECH_Ed Sfnthetween shgeadordncpes rrent practice is to
create netal interconnection networks unde?n%né:)?/g?sg’f "h48§8i deariegas
this approdch HoWEFEPrTiMe sigheficantly. Of most concern in this

res i
pect is the voltage drop along the power and ground buses and

the Lt i :
RC delay of the Critical signal paths. Attempts to reduce the

resistance by using wider metal lines result ip higher

capacitance of these Wwires.

To i
solve this problem, one approach has been to develop

low i
reslstance metal (such as copper} for the wires while low

dielectric i i
materials are used in between signal lines. Current

practice i i
5 to create metal lnterconnection networks under 3

layer of passivation, this approach however limits the
inter i i
connect network to fine line interconnects and the therewith

associ igh iti i
Clated high parasitic Capacitance and high line resistivity

T
he latter two parameters, bhecause of their relatively high

values i
. degrade device performance, an effect which becomes even

more severe for h}gher frequency applications and for long

inte i
rconnect lines that are, for instance, used for clock

distri i i i
ribution lines. Also, fine line interconnect metal cannot



i nterconnect network to fine line interconnects and the therewith
associated high parasitic capacitance and high line resistivity. The
| atter two paraneters, because of their relatively high val ues,
degrade devi ce perfornmance, an effect which beconmes even nore severe
for higher frequency applications and for |ong interconnect |ines
that are cdiory highanomesused:diient! oke distybbulign LLAgS <A 30,14 ne
| 1 ne i nterconnect netal cannot carry hi gh val ues of “CUFT en ?ﬁg?“ S
typi cal | yoursedednd oforgpousd husses and for power busses. 't
has previously been stated that it is of interest to the

sem conductor art to provide a nethod of creating interconnect |ines
that renoves typical limtations that are inposed on the interconnect
wires, such astumwamredipashsidcea eaﬂaﬁi&aaeeﬁtamﬁohi9@%4&&&f€§“&%§t
line resistivity. The invention provides such a nmethod. An anal ogy
can be drififRCPRIEHIY respeetrimivédeby ddtdoaust efdday i (B | e @bhhetsed
fine-line .interconnection schenmes, which are created under a | ayer of
passi vat i'gneSalka % Herevpactwicalal biktationst ieatpast- pasedaabhofhe
interconqg&tion schene of the present invention, the interconnections
that are Créat8Y HoVeras| ajfeh 8f wrsditedt Parasidn cheapanisiadesedaidhe
freeways | el wee cities, _, Fig. 1 shows a cross section of a
silicon substrare CAPERE SUer 3881 3F 1 WitivehThasi tyeshicn eatceddas such a
conducti%%tbgaegionnegt network. The structure that is shown in cross
section in Frg. ‘1" 448r8%E &L oRPYIEHY: 18 Fhhe teegpeot prlisorebar thpower
and ground gg§éi§t%@}on networ ks. The various features that have been
hi ghl'i ghted n F gl are Yhasedl gl ignestntarcepneenips wobenat.e on

the surf f i been created an interconnect network
&R ayg]digapgg under a layer of passivation, are the streets

in a city; in the post-passivation interconnection scheme of the

present invention, the interconnections that are created above z

layer of passivation can be considered the freeways betwesen

cities.

Fig. 1 shows a cross section of a silicon substrate on the
surface of which has been created a conductive interconnect
network. The structure that is shown in cross section in Fig. 1
addresses only and is limitgd to prior art power and ground
distribution networks. The various features that have been
highlighted in Fig. 1 are the following:

- 40, a silicon substrate on the surface of which has been

Ccreated an interconnect network



- 42, a sanple nunber of sem conductor circuits that have been
cieated in or on the surface of the substrate 40 44, two

el ectrostatic discharge (ESD) circuits created in or on the surface
of the substrate 40, one ESD circuit is provided for each pin that is
accessi ble for external connections (pins 52, see below) 46 is a

. . : . . he
| ayer of ] ntercon bl lnes; these interconnect |ines are above t
sﬁ?f‘ace of ggbs%r%t%g’lﬁon%% rur?%e?erf‘hceonld&%?rH@Plﬁés‘éﬁ%t}lﬁﬁﬁ lagreech

. . . . el . ts:
-represent acgggtg@!inagpl&g:%thleogugzr%lléj rE é:?fﬁisgglalf‘-%n‘ﬁ%i/gt ﬁirgﬁnnec S

these fine-line interconnect o ye pLearty fave i
istivit nd,. hi rasiti.c capacitance - ] ) _
L::;?t/;'r:-oﬁq'?ha%m %qﬁgg%%"i ol Lr RGeS UFF B €167 0 e tipperd Eﬁr e
i nterconnechyl Eﬁ@%u‘rf?&i&‘f a,goyer_or gr gh:ndo bu%\‘?tphat cqg_rrglngct S 4(6)3'
Circuits 42 via Tine-frne interconnedt el i hes v detfr 3 Ser ;

i I i i i this power
this power N u VP l.y. of wider tal since _
orI grgund bgio‘g{ir ri ggpt%aedhzggﬁnt %dt ed Curfemt lgp%ﬁfo?ﬁﬁ?reéﬁnectl on

for the devisgsed2ons (pins 52, see below)

- 46 is a layer of interconnect lines; these intercénnect lines
are above the surface of substrate 40 and under the layer 48
of passivation and represent a typical application of prior
art fine-line interconnects;.these fine-line interconnect of
layer 46 typically have high resistivity and high parasitic
capacitance

- 48 is a layer of passivation that is deposited over the
surface of the layer 46 of interconnect lines

- 50 is a power or ground bus that connects to the circuits 42
via fine-line interconnect lines provided in layer 46; this
power or ground bus is typically of wider metal since this
power or ground bus carries the accumulated current or ground

connection for the devices 42

- 52 is a power or ground pin that passes through the lavyer 48
of passivation and that has been connected to the power or

ground bus 50.



- is a power or ground pin that passes through the | ayer 48 of
paggiLZtioﬁ and tha? has been connected to the power or_grpund_bus
50. From the above the follow ng can be summarized: circuits are
created in or on the surface of a silicon substrate, interconnect
lines are created for these circuits for further interconnection to

I t circu 5 ane per 1/0O pin basis,
S)r(g\?lrggd \?I,:'[E%légn{%%é%sfﬁc%% %cf éngl?%rh%(e SHPPT 4458 rCESDlélsr augt

Q nd p| tha enetrates | ayer of
Dassi vati onc THe Tayer Corisaer VLT O Psot HECH RPCFayar Enbrconnect

t rcon li.ne structure, the interconnect
i he. under st 1Eehs Tayer o Eﬁ%%?vaﬁrcah ArtPY (HECPF A NHFEpRRRdens

ts
d have I e I di spdv. nt.ages of fine line |nterconnec
23ch gs h?léhe;f%“??. \%.1%&2‘#{5 h?g CElar ag? daﬁ&c?t%%é pl‘RéIaa?tllsmg

oment s
to the crpssviseet Wobht Hatedps C§P@\Y\ﬂ: ' thgg C‘.ut_LQg wn.th %W
applies: ESD circuits are, as i s known in The art, prOV| g&% t he

protect|oplzﬂuxuammeoaﬁhuﬁdlhdctbc&lﬁd&eagakrﬁﬂodﬁﬁeﬁPﬁcﬁﬁﬁi §%§§§r'é%?

charges. For this reason, each pin that connects to a sem conduc

circuit nﬁgyeﬂyyfppevsrkﬁtﬂMnthTﬁ@ ESRrCbEChidsivation is the Final layer
that overlies the created interconnect line structure, the
interconnect line underneath the layer of passivation are fine
line interconnects and have all the electrical disadvantages of

fine line interconnects such as high resistivity and high

parasitic capacitance.

Relating to the cross section that is shown in Fig. 1, the
following comments applies: ESD circuits are, as is known in the
art, provided for the protection of semiconductor circuits
against unexpected electrical charges. For this reason, each pin
that connects to a semiconductor circuit must be provided with an

ESD circuit.

Fig. 2 shows a cross section of a prior art configuration that
resembles the cross section shown in Fig. 1. The structure that

is shown in cross section in Fig. 2 however addresses only and is



ig. hows a cross section of a prior art configuration that
Ir::agemil Zs the cross section shown in Fig. 1. The structure that is
shown in cross section in Fig. 2 however addresses only and is
limted to clock and signal distribution networks. Fig. 2 .shovvs in
addition (to the previously highlighted aspects of Fig. 1): 45 are

[ i | [ face of the
two ESD ci ;i h rovided ji.n or on the sur ( '
substr at elglrglwetlggﬁgc?ir%ﬁ{ tggga%aérgaﬁwgg}gtﬁa TPEINFBIOH iy E%¥ erhahows

i t i QUL p | ppn A5 which are circuits that
can bo. reswertAbAOH, THEDMEc i Rhy Chl vl R e Bt rebt! bt Lo

i e b/ . es respectively - 54 is a clock bus - 56
?gt guf:l ((JSLI grgr%ll—egr?g:o %]ﬁu{l%%?l s BeeR ExPERHEF AP oty P e | aymsacaes

i ! i t hat
i vat . Sag ocopugnts. apply to the cross section tt
iOfs gﬁg\?\n i nbgintgﬁe ZS%E%H evious y h(él\fézuﬁggna%&‘elw\ﬂﬁf h*fBYp&et Lo amivg.

' ivation is the
1, with as axssvmar yoshal@mantthat; the Laver of passiva
final |ayer that overlies the greatlé%’ s{cr)ucgfuure(, /Bﬂepllrht er connect

; ) ! ) ) ‘s
i de atvwhilche ecQf t PassiyV on are f.l ne Ilne_,l nt er connec
Lllngeﬁa\ljg aIr Pgt he lteclheg%?%%glcggFgadvefnt%géege oft Tine” | P& iREsr torréct s

such as hi ghiresicst k¥ tyhpaRd (Be8 RAGAZEU G pue (ariver) or 1/0
purposes respectively

- 54 is a clock bus

36 is a clock or signal pin that has been extended Lhrough the

layer 48 of passivation.

The same comments apply to the cross section that 1s shown in
Fig. 2 as previously have been made with respect to Fig. 1, with
45 a summary statement that the layer of passivation is the final

layer that overlies the Created structure, the interconnect lines

underneath the layer of passivation are fine line interconnects
and have all the electrical disadvantages of fine line

interconnects such as nigh resistivity and high parasitic

capacitance.

Further applies to the cross section that is shown in Fig. 2,

where pins 56 are signal or clock .pins:

|



capaci t ance. Further applies to the cross section that is shown in
Fig. 2, where pins 56 are signal or clock pins: 1 - pins 56 nust be
connected to ESD and driver/receiver or 1/Ocircuits 45 for signa

or clock pins 56, these pins nust be connected not only to ESD
circuits but also to driver or receiver or I/0 circuits, highlighted

as circukt #%s b8 Fhdk 2 8iL lL.oc i,gnal ), stinuli have
passed thréﬁgﬁ the ESD and df?&g%ffgcé?gggugp fY%gQﬁ%QSﬁV?Ef“iﬂége
stimuli areifyptherydouted using, under prior art methods, fine-line

i nterconnect wires. A layer of passivation is deposited over the

dielectric yet i i e intercopnect network has been created.
It is ther e%‘ogr ggg#‘&i \rﬁye%gg{:pt%”f%%e REShEGEE JPUshr ot 6ORRRAcdenat

€ Sem
method of @neal kdedniaLeannegl,) Lss thal. Lemoyes fypcal

limtations that are inposed on the I'n shect™ WiSFES o5 th 148
unvant ed pasasiiis, aARATLLANGSS And high Jot ef connegt

- after {(clock and signal) stimuli have passed through the ESD
and driver/receiver or I/0 circuits, these stimuli are further
routed using, under prior art methods, fine—line interconnect

wires. A layer of passivation is deposited over the dielectric

layer in which the interconnect network has been created.

It is therefore of interest to the semiconductor art to
provide a method of Ccreating interconnect lines that removes
typical limitations that are imposed on the interconnect wires,

such as unwanted parasitic capacitances and high interconnect

line resistivity.
SUMMARY OF THE INVENTION
A principal objective of the invention is to provide a

method for the creation of interconnect metal that allows for the

use of thick and wide metal.



line resistivity. SUMVARY OF THE | NVENTI ON A princi pal _

obj ect.ive of the invention is to provide a nethod for the creation of
i nterconnect nmetal that allows for the use of thick and w de netal.
Anot her obj ective of the invention is to provide a nethod for the
creation of interconnect netal that uses the application of thick

layer of dielrmoithee Shidttasepst WHRY invention Y&! t8NStN8L0R] GGt NE Of
the invention is to provide a nethod that allows for the creation of

| ong i nt escormectrebt N85 o Whet @RYorinResenb 0NY thidk el soNnget 2bbnes g, not
have hi gh resistance or introduce high parasitic capacitance. A

still fuefhericbjleett wef afieldertinty @Rthols ighitResl €ate interconnect
lines that can carry high values of current for the creation of power
and ground distribution networks. A still further objective of

the invention is to create interconnect netal that can be created
using cost effegckhhueharetohgdst Dfe rEMuhaciavditgohlys §realirRgidde, _

i nterconnect netal on the surface of and after a | ayer of passivation
has beenmethod that allows for the creation of long interconnect lines,

whereby these long interconnect lines do not have high resistance

or introduce high parasitic capacitance.

A still further objective of the invention is to create
interconnect lines that can carry high values of current for the

creation of power and ground distribution networks.

A still further objective of the invention is to create
interconnect metal that can be created using cost effective
methods of manufacturing by creating the interconnect metal on

the surface of and after a'layer of passivation has been

deposited.

In accordance with the objectives of the invention a new
method is provided for the creation of interéonnect lines. Fine
line interconnects are provided in a first layer of dielectric
overlying semiconductor circuits that have been created in or on

the surface of a substrate. A layer of passivation is deposited



deposi t ed. I'n accordance with the objectives of the invention a
new method is provided for the creation of interconnect |ines. Fine
line interconnects are provided in a first layer of dielectric
overlying sem conductor circuits that have been created in or on the
Surface of a substrate. A layer of passivation is deposited over the

| ayer of otteel e6é rieraot ik c2ee08d 4 aygtxofedifl a6t LL Cod %&%&88‘&:1(;
over the surface of the |ayer of paSS|vat|on Thi ck”and

i nt er coniectréanes cake crheatedatd she-Hhing e§Q99@Q E?ygguﬁq Thlck
dielectric. BRI EF DESCRI PTI ON OF THE DRAW

Cross seeahHoni®¥ imtsickbemdttsuhsbsais %&%ratml gh t@aepl’:hf’ék %retcofu!j ”fa e!rne
i nterconnect network is created over which.a | ayer of passivatio

deposi t edf powksctarid.or ground pins are provided through the |ayer of
passi vation for external connection. The structure that is shown in
cross section in Fig. 1 addresses only and is Ilnlted to prior art
power and ground distribution networks.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross section of a silicon substrate over which
a prior art fine-line interconnect network is created over which
& layer of passivation is deposited, power and/or ground pins are
provided through the layer of ﬁassivation for external
connection. The structure that is shown in cross section in Fig.

1l addresses only and is limited to prior art power and ground

distribution networks.

Fig. 2 is a cross section of a silicon substrate over which
a prior art fine-line interconnect network is created over which
a layer of passivation is deposited, clock and/or signal pins are
provided through the layer of passivation for external
connection. The structure that is shown in cross section in Fig.
2 addresses only and is limited to prior art clock and signal

distribution nestworks.



Fig. 2 is a cross section of a silicon substrate over which a prior
art fine-line interconnect network is created over which a | ayer of
passivation is deposited, clock and/or signal pins are provided

t hrough the | ayer of passivation for external connection. The
structure thaf, is_shown in cross section in Fig. 2 addresses only and
is limted to priof art® (F6ER Bt OGR4I 2 ot iticoBus ot nedewor ios .which
Fig. 3a Eg a Cross section of a silicon substrate over which an -

i nt er confect” REtWOFRCT S AL et dCESHaF LT T tiRe Favidin itomenPower
and/or‘QEQHngths arelprovlded t hrough the surface of the | ayer of
di el ectric tor extér Aat"CoRnBEt3oh Preféded riidush thaatsur§ashown tihe
Cross seggiégwdf1ng . 3a and 3b addresses only and is limted to
power and ground “dFSTTTOUt f8h FELSAORS CORP Yt onnv B | Yrructure thafi g.
3b diffe .aLes_between power and ground distribution |ines that
are bel o%vggéﬂ%irlle?nog%sassssievgf?‘bnlrhr?dg’poa\%rar‘é’nébgﬁﬁ‘ﬂllfﬁfsﬁissPﬂibwtnidorhs

i nes that ovg. & |aver, of passivation. Fig. 4a is a cross
section Ofm§F§%??C%§ %ﬁbg%réfgp%géﬁsﬁﬁ%@ﬁnéw PREBPTEhdctP et work i s

created ageg{dipng to the invention. An ESD and/or driver and/or
receiver circuit access pin is provided through the surface of the
| ayer of dielectric for external connection. The structure that is
shown in cross section in Fig. 4a and 4b addresses only and is

limted to clrgk apdusirerahtdisdd HAULEOD NEMOLKS Hfo eyl Dvent on.
lines that are below a layer of passivation and power and ground

distribution lines that are above a layer of passivation.

Fig. 4a is a cross section of a silicon substrate over which
an interconnect network is created according to the invention. An
ESD and/or driver and/or receiver circuit access pin is provided
through the surface of the layer of dielectric for external
connection. The structure that is shown in cross section in Fig.

4a and 4b addresses only and is limited to clock and signal

distribution networks of the invention.

Fig. 4b differentiates between clock and signal distribution
lines that are below a layer of passivation and clock and signal

distribution lines that are above a layer of passivation.
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Fig. 4b differentiates between clock and signal distribution |ines
tthat are bel ow a | ayer of passivation and clock and signal
distribution lines that are above a | ayer of passivation.

Fig. 5a is a cross section of a silicon substrate over which an

i nterconnect network is created according to the invention. No I/0O
connect pin i8Prdei dedck thoeaghetthiensoff acel dfcohhgud @ e0bver which
dielectric for external connection. The structure that is shown in
Cross seébi ont§arorngct 4eetamd k4bs atteésdescomdingnto i thd iinvéeti dra No
clock and signal distribution networks of the invention. Fig.
5b di f f eFéft FARNES thet heleh PePtftedrihroughat halissirEabeitd ki hegert hat
are bel ow a | ayer of passivation and clock and signal distribution

| i nes t hdtehpEEsofer it@yaplotopmstiipnt | Bre structufd ¢hab shotewa
cross section of the interconnection schene of the referenced

cont i nuatlof=?5E F&Ft - Appin Eadi ofe iaffedbi adresses ofjyy.anfaishbus tad
cross section of a sinplified version of the substrate and the | ayers
that are @reidu 38A tHEdurtaEeiYitichenetithsars tmidmveheiprocesses
of the referenced continuation-in- part application.

Fig. 5b differentiates between clock and signal distribution
lines that are below a layer of passivation and clock and signal

distribution lines that are above a layer of passivation.

Fig. 6 shows a cross section of the interconnection scheme

cf the referenced continuation-in-part application invention.

Fig. 7a shows a cross section of a simplified version of the
substrate and the layers that are created on the surface of the
substrate under the processes of the referenced continuation=-in-

part application.

Fig. 7b shows the cross section of Fig. 7a where an inductor

has been added above the layer of passivation.
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Fig. 7b shows the cross section of Fig. 7a where an inductor has been
added +above the | ayer of passivation. DESCRI PTION OF THE PREFERRED

EVMBODI MENTS For purposes of reference and for clarity of
understanding, Fig. 6, is taken fromrel ated application nunber
09/251, 183 and is herein incorporated by reference. Ref erring

now nore specifical | YESRIETEON @F (THEr BREEERREGWAMBORIMBSE Ssect | on of
one inplenentation of the referenced application. The surface of
silicon substrate 10 has been provided with transistors and ot her
devices (not shown in Fig. 6). The surface of substrate 10 is covered
by a diel ect rﬁ%r IPRYBPS9% ©F ZFepranrorngi EPectliiré ty sof heetotanding,
deposi tegioveé t.he devi c%s t hat have been provided in the surface of
the substfate’and 5587 tHE s GBS Tset @PRO CEorfIuakMber 4f/258 ohfik cind
lines 11.ar r.ovi.ded insid ayer_12 that connect to-the

seni condﬁgt gerzpedlenvrlgggrlf%raatte aé% BEETePFGvi ded in the surface of
substrate 10. Layers 14 (two exanpl es are shown) represent all
of the nmetal layers and dielectric layers that are typically created

on top of the,diel ric | r.12,. l.ayers 14 that _are shown in Fig. 6
may therefore céanf:g?% Jﬁ% tml%%?es %dyletjrlézxg;ydtioelFégfr?t Bierend il 2t96n 2and

the |ikecrg00ducti;vg 4AtELCORNE li_nes 13 ke _up the network of
el ectrical connections that a e%erne‘:g?éant%fr or%’éah(%ﬁ “19Véfs 14.

Overlyi ngpantan chhersurd aee.0f o4 a¥8t 8,14 rs%rggtianﬂ? has been

provided with transistors and other devices (not shown in Fig.
6} . The surface of substrate 16 is covered by a dielectric layer
12, layer 12 of dielectric is therefore deposited over the
devices that have been provided in the surface of the substrate
and over the substrate 10. Conductive interconnect lines 11 are
provided inside layer 12 that connect to the semiconductor

devices that have been provided in the surface of substrate 10.

Layers 14 (two examples are shown) represent all of the
metal layers and dielectric layers that are typilcally created on
top of the dielectric layer 12, layers 14 that are shown in
Fig. 6 may therefore contain multiple layers of dielectric or
insulation and the like, conductive interconnect lines 13 make up
the network of electrical connections that are created throughout

layers 14. Overlying and on the surface of layers 14 are points

12



16 of electrical contact. These points 16 of electrical contact can
for instance be bond pads that establish the electrical interconnects
to the transistors and other devices that have been provided in the
surface of the substrate 10. These points of contact 16 are points of
interconnect within the 1C arrangenent that need to be further
connect ed % 8fs&tPGUHERAGCRR FaqF-t FYeSA Rreiassvhe iah ellayeridl, chotamd of
for exanple silicon nitride, is deposited over the surface of |ayer
14 to pr&P8ctOuntETIaCRgLE B PRfd Al Sstirlelistorhane hattirdral et C.
The key steps of the above referenced application begin with the
deposi ti dR BFCARHitCk EPalt t2@nsi shonyiamddet heratdevs cde pusitt ddveveren
the surface of | ayer 18. Access nust be provided to points of

el ect ri cEFOUOATACE” £6° FoFfads &fr BBR Gmbatpate ekh Bheopemiings 22, 36
and 38 is e%cheqv{hrou h.the polyimde |ayer 20 and the passivation

| ayer 18°°TH2 pat &Ff BPIypemitngitogconsgcinyl 98 nalthgnkC wrchntdreent
pattern Q% glgggéié%ag contact points 16. Contact points 16 are, by
means of thée Openigs 22136158 CPRRT i ter 8% EIIGANE hel 1eayiery 2R of

polyimd rically exiended to e surface of |ayer 20. .
The abovga?g#gg%héé aﬁéfééiagofﬁ%é ?é PEeB*PBI S Fél dePodiitrone ofis

| ayer 204 | m.de, e terial that n be used for this |ayer
i s not Lﬁﬁﬁ?gg&%%qﬁngF%?dgﬁgﬁ ec%%jggﬁfa?% LYK O5FCt HEdessunmng

pol yrter S 1454 0L )on 0Ll caled, poliide f s the preferred mterial
S O

to be used for the processé e‘inventfon for the thick layer 20
of polynmer. Exanples of polyners that can be used are silicons,
carbons, fluoride, chlorides, oxygens, silicone elastoner, parylene

E e w- R it S R e R
the deposition of a thick layer 20 of polyimide that is deposited
over the surface of layer 18. Access must be provided to points
of electrical contact 16, for this reason a pattern of openings
22, 36 and 38 is etched through the pelyimide laver 20 and the
passivation layer 18, the pattern of openings 22, 36 and 38
aligns with the pattern of electrical contact points 16. Contact
points 16 are, by means of the openings 22/36/38% that are created
in the layer 20 of polyimide, electrically extended to the

surface of layer 20.

The above referenced material that is used for the
deposition of layer 20 is pelyimide, the material that can be

used for this layer is not limited to polyimide but can contain
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El ectrical contact with the contact points 16 can now be established
by filiing the openings 22/36/38 with a conductive material. The top
surfaces 24 of these netal conductors that are contained in openings
22/ 36/ 38 can now be used for connection of the ICto its environnent,
and for further integration into the surrounding el ectrical
circui trynyTitsthatmewnspat gt (58cibe) saig .sayi ng that ‘
sem cond:ﬁt or devices that have been p?ovi dedélﬁ?l“?%%e sHPt AcE-96f is
subst r at e-"F0 PEaRE £ nedamb her canduché viesddtrgr-copnest s. cont ai ned in
openi ngsyi%2/ 3{6;31 381&9??6 further connected to sﬁr re[%ttj)n %%gb coo’#:ﬁgﬁents and
circui try""FAtettdimetche padsk26agad 28 oar gof grded of surfaces
24 of the netal interconnects contained in o%trlani ngs lﬁé]?‘p%éjgaﬁ‘al}g@.”
These padd?36cdhde28sedmire sofl i atys ,desirgBn N w@trlidgpdcdltl@ir%gess Lo
accomodat e sE)gci fic circuit design ceqU teMeHLS. A pad can, for
i nst ance”*Be Used 44cant |4l sthinpr padryOeheropads 16an o8 used for

. . . . ‘ onate
power di g%éxbutl on or as a ground or signal bus. The folrl"ow A
connect i cdit YPErE St diSce, by amide TR0t hepads.shauwn.i n IIEC;)g. 6:
pad 26 cap serve as a flip chip pad, pad 28 can serve as a? I'd chip
pad or can' be ConRBER®Y (E5Belectrical power or to electrical ground
or to an electrical signal bus. There is no . connection between the
size of the pads shown In Fig. 6 and the suggested possible
el ectrical cqnnegtions for which the pads can be used. Pad size and
rul es and restrictiohs Oftafectitincahe ciorduict: design detgf, e pLhe
el ectrical,. gonnggkions J,_[Elo,a gi ven pad. The follow ng coments
relate to the size and thé"huimserreritdre 2006468 oGS dfudihJe 6.
Because j}:hesg.¢onfact points 16 are-located on Lop of .a thin
dielectric (layer 14, °Fi Sgr%ceibhé‘qp%ﬁ diese mahmbtcdreutoerd ahge sidce
a |large padashzg Brigg;wWih. it g large capacitance. In addition, a
| arge pad si ze will Oi@,ntér %:Eezl/\%/i(sfﬁgt‘rfé‘ St PRgE T dbi| ténheat ibhads
| ayer oftheetral tolid spthesefaone preferred to keep the size of the pad
16 relatively small. The size of Qrp‘fg ofG%%“ﬁ%’\'/\e‘\PéregéPébxdiinectLtr}e
rel at ed swirthutienaspeet r &t @;0f, Vi as 22/ 36/ 38. An aspect ratio of
about 5 is acceptable for thelcoﬁg%ﬁzrgf]f%ni‘b C4 glaterinigianthei a
fillingsaBased wyinhesaccansicdeaddld ANt e, si;ze of the contact pad
16 can be in the order of 0.5 umto 30" UM Ffffélagxg%t’e S1£8 BEPgted
dependent BiE the fehkecknesmsatatayer 248 and 2Q. conductive

lnterconnects contained in openings 22/36/38, pe further

connected t ; i b
to surrounding components and circuitry, Interconnect

QN o - jS SN I B - L
[. ? 2 r 2. dare .[L, C . > 2 | .[ [ l_
IdAs Dodndc ] 2 riea L | O (_?J S dies ;..4 (& Loe me d'

.!.“L = OO ]E‘.LL-“: ¢ 1 v [. = ; 4 - A - . o [ - =
» ~ - didne .i LN opendnas ; ‘D 4rl o] I'nese 43S ;6
eraon aneLo =1 1 B /.( - [ & T LR i~ =

and 28 can be ol & i | i Ll
* ol any design in widlh and Lhlckness Lo daccominodabe

a2 )..‘(_'.i_L.‘._. ! i ] ! q i - ¥ [ -
E. (_-J..ELUJ_L aesiygn reqilyr ..[”.-nL- lat RI={o] (.dII; [OI LII'::LdIi
sSpe 4 e 1 erne - ) . R - f..t’-‘,, e

used as 1i >hii A
3 a4 [lip chip pad. Other pads can be used for power
di‘_l; I} g - * ~ 1 H
sbkrepubion or as a ground or signal bus. The following

14



For higher aspect. ratio vias, the vies are filled with via plugs
before the deposition of Lite netal |ayers 26 and 28. However, for
vias that have | ower aspect ratios (for exanple less than 2), the via
plugs may WA be needed in which case the netal of lavers 26 and 28

can directly establish contact with the pads 16. The referenced
appllcatLangpgﬁ_npg I, imtation on the nunber of contact
A ah i hEe l”%Lﬁ“LThfgfﬁHHﬁeVJNswnnmunnﬁmwdepeqq%nt

pads that can be inin the desig
on package gesign LLequlrenmen i s nostly dependent on the
internal circuit design re5U|re§ng CUgP PR packaBerarlayers 18: i.n Fi g.

6 can beraiptypirfCahid or can be connected Lo eleclrical power or Lo
eleclrical ground or Lo an electrical signal bus. There'iﬁ no
connection hetween Lhe size of Lhe pads shown in Elg_ 6 and Lhe
suggested possible electrical connections for which the pads can be
used. Pad size and rules and restrictions of electrical circuit

design determine the electrical connections to a given pad.

The Lollowing commenl s rélate Lo Lhe size and Lhe number of
Lhe contacl points 16, Fig. 6. Because Lhese contact voinls 16
are localed on Lop of & Lhin dielectric {layer 14, Flyg. 6] Lhe
pad size cannol be Loo large since a large pad size brings wilh
it & large capacilance., In addibtion, a large pad size wii}
inlerfere with Lhe rouling cdpabililbly of Lhat layer of metal. Ti
is Lherelore preferred Lo keep Lhe size of Lhe pad 16 reialively
small., The size of pad 16 is however also directly.relaLed wilh
Lhe aspecl rabio of vias 22/36/38. an aspecl ratio of aboul 5 js
acceplable [or Lhe consideration of via elcehing and via (11 iling.
Based on Lhese considerations, Lhe size of the contacl

2 size ontaclt pad 16 can

be in Lhe order ol 0.5 um Lo 30 um, Lhe exact size being‘ |

dependent on Lhe Lhickness of layers 18 ang 20

15



| C passivation |ayer.. The nmost frequently used passivation

| ayer in the present state of the art is plasma enhanced CVD ( PECVD)
oxide and ni.tride. In creating |ayer 18 of passivation, a |ayer of
approxi mately 0.5 um PECVD oxi de can be deposited first followed by a
| ayer of approximately 0.7 umnitride. Pas sivation |layer 18 is very
i mportant becBuselighepr aieci s chhe, daviscer yafar.f L om poisture and
f-oreign ion contam nation. The positioning oC this Iayéf‘befﬂééﬁdthe
sub- i cr ofups doels e ofie theydsnt egi atednei Uit 1 .a08s Ade, t,ens-m cron
process (of the interconnecting netaltzatton structure) is of
critical Honportarce siacebia: ahl@VS: W@l adnedheapess PIRGESShhAl 1oy,
possi bly has | ess stringent clean roomrequirenents for the process
of creatithgnthe ilhterconnecti ngy metlabibzatd@mi SHI ELUT @ase Lhe mdidYer
20 is a thick polymer dielectric layer (for exanple polyimnmde) that
has a t hPEkhe¥E S R fereesyd ohn2dumdtakt estourisngyonEhe rangef Lhe
pol ymer thickness can vary from2 umto 150 um dependent on

el ectricaf-design requirenents. For the deposition of |ayer 20
t he Hitachi-Dupont polyimde HD 2732 or 2734 can, for exanple, be
used. The polyim de can be spin-on coated and cured. After spin-on
coating, the polyimde will be cured at 400 degrees C. for 1 hour in
a vacuum or mity SGERCAHBIYertsl Fortivhi dier mpol yiwide 2 theipolyiomde
filn1can|pe mul tiple coated and cured. Anot her material that
can be usBd tYEedf eyt oty dbphecpoliynencbehzbdyc kbbudenen( BCB) .
Thi s polynEr is.at this time comercially produced by for instance
Dow Chem ¢af "BWti“Ras® rsteRt'ly R“REd actephahies: tdesbenusedhimstead of
typi cal :

bub is mostly dependent on the internal cirocuit design
requirenents of Lhe package. Layer 18 in Fig. 6 can be a

Evoical

IC passivation layer.

The most frequently used passivablon laver in Lhe oresent
sbake of Lhe arl is plasma enhanced CVD {PECVD) oxide and
niLr%de. In creating layer 1R of passivabion, a layer of
approximalely 0.3 um PECVD oxide can be deposibed firsk Collowed
by & layer of approximatlely 0.7 um nibride. Passivation layer 18
is very imporltanl because il prokecks the device wafer [rom
moisbure and foreian jon contaminaglion. The posikioning of Lhis
Tayer bebween the sub-micron process (ol the integrabed airewil)
dnd Lhe Lens-micron process {of Lhe

Jry ]f. ereonnec |._ i n g melna 1 i 7 l.i on

slruclure) is of erilical imporlance since |- al Tows for a

6



pol yi m de applicati on. The di nensi ons of openings 22, 36 and 38
have previously been discussed. The di nension of the opening together
with the thickness of the |ayer of dielectric through which the
openings are created determ ne the aspect ratio of the opening. The
aspect ratio challenges the via etch process and the netal filling

capabi | i ttheadbi ianeter for o enlngs 22/ 36/ 38 in the
range of asggoxﬁ#g?%gg Eﬁﬁ? ossqg%blﬁﬁiﬁﬁé h&t gRe P brkrenicags

22/ 36/ 38 realib&ndt st Rerrang proxi mat el umto 150 um The
aspect ratio of openi ngs 22?§%f§§9 5 &Srgne %1§ﬁbﬁ“F%%F”mﬁFF}mg of

the via wktalfmgﬁﬂoncaarggngggonpl|shed. The via can be filled with
CVD netal such as CVD tungsten or CVD copper, with el ectro-1|ess

ni ckel, with a damascene netal filling process, with electroplating
copper, etc. As previously stated, for |ow aspect ratio vias, the

filling of theawdragoi $s NOtehi@AULE BFhAS 4D & rocessi ng step. A
direct contact can be establlshedgﬁztmeen t 15% ?aYeﬁa SFsSHE"HRd 28

and the pohyatidepadBadbhas 5 thihg d&f eheng appljcation can be
further extended by applying nmultiple Iayef%ggfggo#y§é( ?E%Eh as

p0| y| m dgyerde .cahet hﬂflﬁ: @rfetb@ L@edi%legdtﬁi)cl@hesgr (g%r Vagréll gt%‘%SZCruimb d
e e

applications. The function of the structure that

in Fig. ®&och @Glfdeﬁéﬁﬂénexbﬁn@&gtﬂficg@p&@g(? nge g%%p | ayer of
polyimi de on top of the previously deposite and’ over | ayi ng
the pads 26 and 28. Selective etching and netal dep05|t|on or electro
pl ati ng of netal can further create additional contact points oft the

Sur f ace of t[ﬁ@rséoerdhﬁqiyeﬁo@foﬂﬂﬂa&bﬂlQ@ gﬂéahlEé%hlJ%upont polyimide

HD 2732 or 2734 can, for example, be used. The polyimide can be

Spin-ocn coated and cured. After spin-on coating, the polyimide
will be cured at 400 degrees C. for 1 hour in a vacuum or
nitrogen ambient. For thicker polyimide, the polyimide film can

be multiple coated and cured.

Another material that can be used to create layer 20 is the
polymer benzocyclobutene (BCB). This polymer is at this time
commercially produced by for instance Dow Chemical and has

recently gained acceptance to be used instead of typical

polyimide application.

The dimensions of openings 22, 36 and 3B have previously

been discussed. The dimension of the opening together with the

17



i nterconnected with pads 26 and 28. Additional |ayers of polyimde
apd the thereon created contact pads can be custom zed to a

particul ar application, the indicated extension of nmultiple |ayers of
polyimdes greatly enhances the flexibility and useful ness of the
ref er encednhCanidsauat it0R- LAy RAabE- apdldetalé Whrough whichl fhe SpehONR 3re
basi ¢ design advantage of the referenced continuation-in-part

appl i cat i opeatiti Seaehrdntage: alsbews faetiot b thubopaGrngn or fine-1ines,
that runine tBgettmmdiat €nanihgbt yaof whhee. et alJ-aver snd4nang.t he
contact points 16, to be extended in an upward direction 30 tﬁrough
netal i ntfenaangecipadBliti STHst @BSEONR CANkL sMESH Robhgpdliihget i on 32
in the horizontal plane of the nmetal interconnect 28 and cones back
down in tdze3dodmwar dhdi reetd @i 3dpidwiaagblwes al unnt es conngct 38, The
functions and constructs of the passivation |layer 18 and the

i nsul at i ngibhyefoR®reeimdyn 229 3pVeviausby hi gild ghhed. cThipprbashfrely
desi gn advantage of the invention is to "elevate" or "fan-out" the
fine-line& iunt etecorfifecths B atsperenmvd ot hésepd mitrersconnestxs fikom t he
mcro and sub-mcro level to a netal interconnect |evel that has
consi der &@sisyghad gerchdichehsiidAs nandf tthat viherefrore thascsiralel er

resi stance and capacitance and is easier and nore cost effective to
manuf act wceomrhi shegsp@he ofa che refEridrdedi@pplvibcation de®sanotvp

i ncl ude any aspect of pad re-distribution and therefore has an

i nher ent tyoabtey of C¥Pnptrrgictywith dlkereboresd witchel, adid$ o t he

i nportance of the referenced application in that it nakes mcro and
sub- m cr G2RREFRRS dietessTbllenat pacekte anthtdhickwplatidievebpeThetc.

i nterconnections 22, 36 and 38 interconnect the fine-level netal by
goi ng up “ChPEEGHIHe phdsidrattPent and speFynettior vpebyiHiaddidiehectt i c
| ayers, %ﬁnti nui ng over a di stance on the wide and thick netal |evel
and cont iNGi Ky by dESE et G oFr 3T A h &< W AP ERTE SERNEks tRst-aP Pévedt back
down to tcg%taicgec-arregoal Ite\r/tﬁl_ F agai n Fassi ng down through the

passi vation and pol yief® of"pd %? HeeGrete i@l 4yetss 2phand 28 and
ext ensi ong .t hat, are id?Stlrg‘s manner acconplished need not to be
limted to exten |n5 i ne-metal interconnect points 16 of any
particul ar type, such as signal or power or ground, with w de and

thick netal line 26 and 28. The |laws of physics and el ectronics wll
i npose 1im tgartmeﬁ)rk_%,felrén@erw,ap?féi&é);ﬂ/é?aat:akyrp@ Qf- chteLconpeat ,gan by
established in this manner, limting factors will be the conventi onal

el ectri cabplitig imgtipts Aaye0t s£SAlABEE (s IHORBIBLT PihiR) AY¥nd RGn
constants and others. \Were the referenced application is of

i npor t an¢eeksittrmtbet héageferens etk cent kavadd or+£ Bppatfda@ppki cAld on
provi des nuch broader latitude in being able to apply these | aws and,
in so doifngst provifdeBe astommsider @ty hext endedieseoppe®fid Meg. 6 can
application and use of Integrated Circuits and the adaptation of

t hese ci Peuftsther gxpeuéedabhd tepoki tivvak smdndonaeat .of polyinidd $n
conpl etes tire discussion of the construct shown for purposes of

ref er enc&°PneFifgie srevtydw AgPatiteds dpydrer2thandi stesisad nyhehe ness
sections_that are shown in Figs. 7a and 7b. Fig. 7a shows, for
reasons 6P P4rda%ySeheghins PEFNE rossT etk idemosttitre cyubdertte and

t he Iayeri that are created on the surface of the substrate under the
processeS8 BF Th&h RGEMt iGR, TERENTH GHPPERtE itieasl t prittagtershkn ohave

reviously been.identified as:
_p txe surface o% the second laver of polyimide that can be
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10 the silicon substrate 12 is a layer of dielectric that has been
deposited over the surface of the substrate 14 is an interconnect

llayer that contains interconnect |lines, vias and contact points 16
are the contact points on the surface of the interconnect |ayer 14

18 is a layer of ga33|vat|on i nt o whi ch openi ngs have been created

t hr ough WRCERSPPRE TS 4EED RRAadst §616n%§ﬂe beA%%:@S%‘@él , rlla?es;% o ngcr:]k

| ayer of and 21 are the conductive plugs a ave

prgvi ded Pp‘ﬁ%%ﬂbﬁe tHE G et FEOFF “pBr yihic@BtaTheradsi €R | g apas2omipfed

form
polyner %%Pabga§%¥g arlappicggéion, the indicated extension of multlple
léyexs of polyimides greatly enhances the flexibility and

usefulness of the referenced continuation-in-part application.

Fig. 6 shows a basic design advantage of the referenced
continuation-in-part application. This advantage allows for the
.sub-micron or fine-lines, that run in the immediate vicinity of
the metal layers 14 and the contact points 16, to be extended in
an upward direction 30 through-metal interconnect 36, this
extension continues in the direction 32 in the herizontal plane
of the metal interconnect 28 and comes back down in the downward
direction 34 through metal interconnect 38. The functions and
constructs of the passivation layer 18 and the insulating layer
20 remain as previously highlighfed. This basic design advantage
of the invention is to “elevate” or “fan-out” the fine~line
interconnects and to remove these interconnects from the micro
and sub-micro level to a metal interconnect level that has
considerably larger dimensions and that therefore has smaller
resistance and capacitance and is easier and more cost effective
to manufacture. This aspect of the referenced application does
not include any aspect of pad re~distribution and therefore has

an inherent quality of simplicity. It therefore further adds to
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on the surface of the layer 18 of passivation or can be | am nated
over t'he surface of |ayer 18 of passivation by dry filmapplication.
Vias that are required for the creation of conductive plugs 21 can be
defined by conventional processes of photolithography or can be
created using laser (drill) technol ogy. It is clear from previous
di scussi of tlﬁ‘ﬁprﬁﬁ@:%@éuéméfﬁfﬁrlea%ﬂﬂ frriacatsosHowhhan or osges
section in Fig. 7a has ‘been created so that additional electrical
conponenﬂ%“%ﬁtﬁnﬁsméh“Pﬁaﬂdfﬁﬁﬂgaaéﬁﬁﬁﬂﬁﬂ@raéﬁﬁVFW@ Phitetiiark petal
created on the surface of 20 of onlnlde and in electrical
contact w'f COHHEC%WRﬁ§CBP%ﬁ§&%?PS E%y f?doﬁgcﬁQ£%§69FF%c?nﬁﬁe iEAnghe

Cross se |oq'thg i.s. shown | t of layer 14 since

layer 14 1%° 598t BF IPAES auﬂ_é:\%g ﬁ’etrlbeclpf‘gél‘(?q}ﬁ)“ GPE PN KRS CRE

| | t { th
52¥$ron té?%ylggdshowné%tlnlﬁ%y%ﬁg’ ﬁontﬁﬂﬂ%npdvg?igfﬁéé%%%ﬁ%%ﬁgéﬁgs
denti f d t

addi 11 ondl 1 RS B LR TRl B8y a Tas T BRESEiTEgon tne

substrat t, t ai ctl e ond ctor V|ces so shown
is crossqgégi%gﬁ o ghmﬁnduc yed Ba?%; bggﬁ APEaPRLP bR DY

surface of_Jl.ay 8 of as vat 0 | t nust aga hasi zed t hat
the ohmic > I‘leﬁs?l Vit yogP %Srh c'urcr"clla1 gpet%astm'v?th%éc?nfiopofgfg 1 Mfuct or 19

nmust be i_ble For this rea t he of a thick |layer
of for i staﬁ%%a§d¥H§%CQ efe red féhefﬁ%epg%?ﬁﬁ|€§ﬁ%o?r?ﬁﬂhépéﬁ 19y

!t has b %Qog@c%éyi s % % 5%¥e6 q; qghit creasg?%é&qq) val ue of

|nductor 9 froma bolt ~20° for 0GR ch

represenq§n%ls&ggé}&§@@5 | DRQLEeRRNg £ i e i nductor 19.
Ref erring now specificall tyﬁ%% Fig. %F ﬁ?iggr??gufg‘rg?ers on y Sto

power andsignaundr phdierapd éjﬁtﬁﬁldnoalﬁi‘}lmﬁi%saﬁéigﬂﬁj kofhegiafcﬂ}én%l arhcb

" There is shown in Flg 3a a cross section of a silicon substrate

over whi cis.aThet eaeOREEEhy SiRi@NnK ESesdRated A0C0HALRG t O diR8 tions
invention, with a wide and thick wire interconnect network created in

a thick h&yemyofashﬁﬁ gttt ityrever| yhograonnayercaf ngassty@ii g Anpower
and/or ground pin is provided through the surface of the thick |ayer
of di el ecihvijsc mpprerxtlémpblng diragsot & om. 1 1Fbkl olm ngpr&eetidea Vankeoysical
features that are

limiting factors of resistance, propagation delay, RC constants

and chers. Where the referenced application is of importance is

that the referenced continuation-in-part application provides

much broader latitude in being able to apply these laws and, in

50 doing, provides a considerably extended scope of the

application and use of Integrated Circuits and the adaptation of

these circuits to a wide and thick metal environment.
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shown in Fig. 3a: - 40 is the silicon substrate on the surface of

whi ch ‘i nterconnect |ines are created in accordance with the invention
- 42 are-sem conductor circuits that are created in or on the surface
of substrate 40 44 is an ESD circuit that is provided for the
protection of circuits 42 58 are connection pads to the

seni conduct or TH&Y | ©FP1aPet Hete Haveuptiem efebbeddnstoncomnstdwe sorface
"of substrate 40 - 60 is a layer of fine-line interconnects that has
been cr e& B8R rIYiTRGEBRfRCE BhY palls T8 lpviatheviddni eoriducber

devi ces %@ :
iscussed the cross sections that are shown in Figs. 7a and 7b.

Fig. 7a shows, for reasons of clarity, a simﬁiified Cross
section of the substrate and the layers that are created on the
surface of the substrate under the processes of the invention,
the highlighted areas that are shown have previously been
identified as:

- 10 the silicon substrate
- 12 is a layer of dielectric that has been deposited over the
surface of the substrate

- 14 is an intercoanect layer that contains interconnect lines,

vias and contact points

- 16 are the contact points on the surface of the interconnect

layer 14

- 18 is a layer of passivation into which openings have been

created through which the contact points 16 can be accessed
- 20 is a thick layer of polymer, and

- 21 are the conductive plugs that have been provided through

the layer 20 of polyimide.

The thick layer 20 of polymer can be coated in liguid form
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61 is one of the vias that have been provided in layer 60, mare such
vikas are shown in Fig. 3a but are, for reasons of sinplicity, not
highlighted 62 is a |ayer of passivation that has been deposited
overlying the layer 60 of fine-line interconnects 63 is one of vias
that passes through layer- 62-37-15as-Sivation, nmore such vias

ar e. showe? rihEi gurSeehof dhe, ldver Leasbmssofivatipl il tyn Motlaminated
highlighted 64 is a layer of dielectric in mhlch, as a .

post - passt¥Adt itBA proless ofi wscdfinettse trdvetherrbcreat €Mn 65 is a
power or ground bus that is connected to the ESD circuit 44,
orlglnailﬁﬂf%lﬁaFay%f W$$5ahﬂa¥uw¥héﬁqﬁkﬁﬁﬁlﬁgrthh@ugﬁﬁdtayer®f62 and 60
66 is the conbined (for nultiple connection pads in |ayer 58) power
or ground®BRrLEy Ffjsilgé v aCithdre defereshiwd coveetiianglt heodsppes 62 of

n Fig. 3a but are, for reasons
g?S:: \r/rgi[ :%nqv@%g?g%cp&qugﬁf%{j%esEg\é\gtc—lzd us:.%g laser (drlll)

technology.

It is clear from previous discussions that the seqguence of
layers that is shown in cross section in Fig. 7a has been created
so that additional electrical components such as an inductor, a
capacitor and the like can be éreated on the surface of layer 20
of polyimide and in electrical contact with .conductive plugs 21.
Layer 12 of dielectric may, in the cross section that is shown in
Fig. 7a, be part of layer 14 since layer 14 is a layer of Intra
Level Dielectric (ILD) within which layer 12 can be readily

integrated.

With respect to the cross section that is shown in Fig. 7b,
the same layers that have been identified for Fig. 7a are again
provided in this cross section. Additionally has been shown the
upper layer 17 of the silicon substrate 10 that contains active
semiconductor devices. Also shown is cross section of an inductor
19 that has been created on the surface of layer 18 of

passivation. It must again be emphasized that the ohmic
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68 is the power of ground pin for the nultiple sem conductor devices
in |ayer 58. Fromthe cross section that is showmm in Fig. 3a, its
is clear ,that,- nost inportantly, the ability to create interconnects
to sem conductor devices that have been created in or on the surface
of a substrate has been extended by creating these interconnects not
only in agefigie-itaect nther oetnéctisati nsl ayed B bhé adiendirngo it pe
i hterconnect by creation a wide, thick wire intérconnect network
over|yi ng2a &y és 8pspHssi-varkonhisThiessprovildessenoed ath@cRNThyer of
significant benefits in that these lines are further renoved fromthe
surface of°f He'si@pser et (redueferrasatasi the fomhhtences bydtder 19,
interconnect |ines on the sem conductor devices that are created in
or on t hesUtFaLEeBf ShHE LiiBst P abE)cknhpyer tdfe dohteitommeet thet \or K
that is created foverl ing the layer of passivation can now contains
sturdier, "Thit Fs*PAFCKET 1and= @ ddouti At e heNEce0 | fareg. 4 THE: t hi ck,
wide netal Interconnects can be used for power and ground

di stri but P T B 8 WIS H EEPER® $Han ot akesi ficase abovareachuyer tak O
passi vatign, and partially replaces and extends the conventi onal

met hod of “Havi 1§ %Béu%é)s/égpur poses a fine-line distribution

i nterconnect network under the | ayer of passivation. Sonme points
of interest can be listed at this time as they relate to prior art
nethods and tq the invention Prior Art: provides an ESD circuit for

each pin that s uEed foY 8REGHHH2Hphe /H-pde- | Hiier domneetrefers

only to power and ground pins and does not address signal or

clock pins. There is shown in fig. 3a a cross section of a

silicon substrate 40 over which a interconnect network is created

according to the inveption, with a wide and thick wire
interconnect network created in a thick layer of dielectric
overlying a layer of passivation. A power and/or ground pin is
provided through the surface of the thick layer of dielectric for
extgrnal coennection. Following are the various features that are
shown in Fig. 3a:

- 40 is the silicon substrate on the surface of which
interconnect lines are created in accordance with the
invention

~ 42 are semiconductor circuits that are created in or on the

surface of substrate 40
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provi des, after ESD stinmuli have passed through the ESD circuits, a
fine-lI'ine interconnect network for further distribution of the power
and ground stinuli, and - the fine-line power and ground distribution
network is created underneath a | ayer of passivation. It rmust, in
this respect and related to the above provided comments, be

renenber ed fRats FOWEFRafr Gbukliapi s rdevhded rfeguihe mirdteersoansy or
receiver circuitry. The invention: does not need to create an ESD
circuit for “d8cH%i A2that is used for external input/output
interconnect; this in view of the nore robust wiring that drives the
ESD circdit?BrﬁﬁhFPPﬁchhm¥é@d§e§0ﬁ6we58m®s®ubwtan dereipec uedtponer
surge over the interconnect line, resulting in nore power being
del i vered t BAYhPHEBDCEFH A 60 apdon el swstdor offheupswerteand gr ound
i nterconnects to be directly connected to the internalk circuits of a
seni conduct Bf Hew éayer i fapehéingitteutomrredESDLbat Cuid beenWdhtad

smal l er than regular ESD circuit (as previously explained).
overlying connection pads 58 to the semiconductor devices 42

- 6l is one of the vias that have been provided in layer 60,
more such vias are shown in Fig. 32 but are, for reasons of
simplicity, not highlighted

- 62 is a layer of passivatiop that has been deposited overlying
the layer 60 of fine-line interconnects

-~ 63 is one of vias that passes through layer 62 of passivation,
more such vias are-shown in Fig. 3a but are, for reasons of
simplicity, not highlighted

- 64 is a layer of dielectric in which, as a post-passivation
process, interconnects have been created

- 85 is a power or ground bus that is connected to the ESD
circuit 44, originating in layer 64 and further passing
through layers 62 and 60

= 66 1s the combined (for multiple connection pads in layer 58)

power or ground bus
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The nethod that is used to create the interconnect network that is
shown Tn cross section in Fig. 3a addresses only the use of power and
ground connecti ons and does not apply to clock and signal
interconnect |ines. Fig 3a can be sunmarized as follows: a silicon
substrate |s.prOV|ded aghe surface of which have been created

senlconductor dévicEs® dhdtats | TR Son8VeT BEt% hat vk €éhaf ge (ESD)

circuit, §J§§ Igyer %Lrglgl ctric is deposited over the substrate,
a fine- Ilne It er connect netwgf V@S PEAL HP Y 1PhEL Y P&t Priye offor
dielectric qghl cont the a v ircuits and the ESD

circuit. A lay é$Q8f89é§§1 |Q§td§b82f%éhf%§ver the surface of the

‘first |ayer dielectric, attern of neta for | ow
aspect rati O&{/I as%;én Ci’;‘f'se}':p(rjev T PABi :Fl?lédth(?uﬁ‘ lgﬂ?leectsef“h‘t:%?%éct s
between the gverlying J|a erEsof metal) is created in the |ayer of
passi vati on at allgns Wit points of contact created in the surface
of the first layer of dielectric. A second |ayer of dielectric is
deposited over the surface of the |ayer of passivation, a w de thick

ine intercanfeghe NSl Kot s Gf ¢aked; Lnosald bhe,d aver o
e

dielectric, contacting the ESD ciTcuits poi Nt aécf?f@ﬁ clear

contact CoRRE| Stdlk dnBOYenaly, OEALNLh;GALAES ééea%r oyl 959 L .Lhe
surface of sald second | ayer ~of ectr prOV| es

further' isBsi@htaddice &é@iéééeéhbgrhéve E@%B ¥§?té%n9nggfnj dthe rfac

S
i nterconnect |lines of the invention where ese interfconnect “T1H §

have beenoghewsums HaRt ek £OMRA! ckidIRR 56 aeg Lines 6
Interconnect |ines 66 have been creat ed gbov%é€%§{%§Q%$ rfon”ec s

passi vati aptassh pchh as gH:Rhalk nPoVere ARG interc t
| nt er connect Ilﬁgs 66' have been created Eg%gﬂ}ﬁhg@F &PQR% ekk@%ﬁ&ng

paSS|vat|mneammkéﬂﬂbna5ciankraaﬂﬁ&u&HQLQEQUBQMB@REQQ0ﬂﬁ§ﬁ%ohh98§

" Referring nowto Fig. 4a, Fig. 4a addresses the interconnections of

si gnal andettvock dvemeyidd Filgyedact Refeivst SIOWTHIS Br&FiRes $RG44QNRe
of a silicon substrate 40 over which an interconnect network is
creat ed -agg8rdlany igarhecdnmienti om.that abessslipies toe anuEBRcChéfdtidd
or driver or receiver circuits or I/Ocircuits is provided through
the surfaé€oBfthheurdyer off tdeebertttatef oredxtiennabraaimect nobuehisl
an ESD circuit is required for all circuits to which an 1/0 '
connect i oRYi SN StUISFFRRRRF taRdnE hdepdige nembtondve tby pdewficesi Ebat taeo
which the 1/0 Connection is established, the 1/O interconnect can
akso be Provred™ 670 dd6i vBFIeGe Qfi ther Sebairiare) eh¥lsuitheor an 1/0

circuit.
interconnect network that is created overlying the layer of

passivation can now contains sturdier, that is thicker and wider,
interconnect lines. The thick, wide metal interconnects can be
used for power and ground distribution, this distribution than
takes place above a layer of passivation and partially replaces

and extends the conventional method of having for these purposes
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The not previously highlighted features that are shown in Fig. 4a
are: 'the invention provides a interconnect network conprising w de,
thick interconnect lines for distribution of the clock and signal
stimuli the invention creates a interconnect network of thick, w de
interconqgg%jkngs fgnﬂ}h% glock %nd signal stinuli overlging a |l ayer
of passivatidon, 70 T AATERt S 1A CEGRANES SATPTh) RAL Ehe J5vevi akd
for the E%%ggvr%gg£ 45 and. for driver/receiver/1/0 circuit 45, pin
70 provid%s exter Ral access for clock and signal stinmuli to circuits
45 and 45, and 72 is a clock or signal bus that is created in the

i nterconnect |ayer 64 using thick, wide wires for interconnect |ines;

st Do Soked. gt Lhelock, g sLonel Lot conneet, e

. . . n
distribution is entire cont ai ned wi n

provi di ng_an exterpal | pai ot { | {O.interconnect. . . - The met hod
that is use%’to cr%af@ % g m%Ig¥%bﬁﬁgc§°ﬁéewépﬁe?ﬁﬁﬁp'is shown in
cross section in Fig. 4a can be summari zed as follows. A silicon

substrate is provided, active circuits have
Prior Art:

- Pprovides an ESD circuit for each pin that is used for external
input/output interconnect

- provides, after ESD stimuli have passed through the ESD
circuits, a fine-line interéonnect network for further
distribution of the power and ground stimuli, and.

- the fine-line power and ground distribution network is created

underneath a layexr of passivation.

It must, in this respect and related to the above provided

comments, be remembered that power and ground pins do not require

drivers and/or receiver circuitry.

The invention:

- does not need to create an ESD circuit for each pin that is
used for external input/output interconnect; this in view of
the more robust wiring that drives the ESD circuit, resulting

in reduced power loss by an unexpected power surge over the
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. been created in the surface of the substrate including an ESD,

receiver, driver and I/Ocircuit. First layers of dielectric of
inorganic material are deposited over the substrate, a fine-line

i nterconnect network is created in the layers of dielectric, - making
contact with the active circuitry. A layer of passivation is

deposi t ed GVEPTEMRNGI SEnehivpdudfénrs Uf mdirel rewed deiagpattioremedf to
metal plugs is created in the |ayer of passivation (or, for |ow
aspect ratit®eopehi Higsuidi ratd contact is established between
overlying layers of metal through an opening in an interposed | ayer
of diel ect Ailépwstfrr vbeabovelt enconneetd ialtegnomiddispobnbs difrectly
electrical contact in the surface of the first layers of dielectric.
One or nor €PRFERRT Hoafbe sivferdiadl etreyidsaré deposicoaducver deheéce,
surface of the |layer of passivation, typically of an organic
material, &bWSdeltMircRiFneR: at ESBonkettltherwotld ias sprédeedhian t he
thicker layer of dielectric, nmaking electrical contact with the netal
pl ugs or tHEIHEEAIESPAGE Firtlor (Afn8EFVEtRS YyagaPlaingsdssi vati on,
including to the one ESD, receiver, driver or I/Ocircuit. A point of
electrical contact is provided in the surface of the second | ayer of
dielectric t receiver river or 1/Ocircuit. Fig. 4b
provi des fur?ﬁ}eepaeﬁg%h%hea%n%g %?’l%éjécroegf?%%e of %t ﬁg]g%‘f@?{’é’iecﬁnlae‘iﬂoﬁgk

i ntercon {d f. i.nv i.on whereby .t he i nt erconnect |ines
have beeﬁﬁg oﬁ%%g@wﬁnlti%%grslﬁeggé llor]?es%n?%g'an3t Fﬁ?ﬁ?%%‘??né’(??ﬂ'f%é‘s?l'.
| nt er conpec i 7 ve created above the_ | ayer 62 of

passi vat ?gnﬁ%%édﬁggg %Ls&gjldoggﬁgs?%lnoa_s and ¢ e&cﬁlopn?%? offfeEtOTH REs.

I nt ercon | i, ' ve. n created_ bel ow_the | ayer 62_qaf

passi vat igg%ﬁ%lné%ggfzigm{%cgllpg?gn%g'a%g %%0(?% PRI et f‘i(’)]r%é’?.s:
Fig. 5a gh . &,C tLon A Sikic ) te. 40.over which a
Tnter conﬁeg%lﬁnﬁnmégﬁ%%e%r Iégt %‘g&ggdggr (Eilhn% glégﬁég?nc\)/ferﬁ%ﬁg}ﬁ, D3 ReERe

| nter conBeeic aelent ko eakedab il & d ksl AR 00,0l Sl SELELE, ouer Vi ng
a layer of passivation and remaining internal to the t i CR ?ayer of
di el ectr kesciN-JeSPEsHLCRIaE -, 0f | MBI t0l add O BQHiéc&&%ef%é #edbdi%eq
provi ded t hrough the surface of the |layer of dielectric for external
connect i oner Shewsubst FHitg, 2arans 1ok Phevi skt hahld.aht ed.is e
clock or signal interconnect line 74, providing for an interconnect
schene ofintthekiiratdeddmes averdating mapassicsathen Jdayernvherighy no
external 1/0O connections are provided. Due to the thick, w de |lines
of the inpiercigrneot wet WSPkcihatit.s Acleptecbrovesbyiaigion pPas&pali-en
| ayer, the clock and signal distribution can take place entirely
wi t hi n t RBeT rthér eoRfrea Afayber Hirst RRgensohppesedttios pri optagdn of
met hods where, for clock and signal distribution |lines, each thick,
wi de i nt BFEHNRdES| { e ERfer 87 stidfothrekio wilde phe ertonwneteudlimes are
used) nust, be pr ogi dg.d with at | east one |I/O Connect point for

f.

Off-Chippga%%%Cf¥l irect interconnects between the overlying layers of

metal) is created in the layer of passivation that aligns with
points of contact created in the surface of the first layer of
dielectric. A second layer of dielectric is deposited over the

surface of the laver of passivation, a wide thick line
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The nethod that is used to create the wide thick line interconnect
lines that is shown in cross section in Fig. 5a can be sunmarized as
follows and is simlar to that described above for Fig. 4a. A silicon
substrate is provided, active devices have been provided in the
sur f ace ofntlehkeosthst MatGor Fi fStc AL D, ﬁ'y%':a%do{h%!ledl %Ft LECaA @ ctric
deposited over the surface of the substrate, a fi g i ne i'nterconn
network igoneheat el dHe tBe £ifstidsayrrs.of dicelf 21 €a8 OBB LAt
fine-line interconnect |ines, naking contact wwth points o

el ectri calompeibasd 4 Ppolbe §$”Jﬁ@%%doéoﬁiﬁ%tsEgs%féﬁfaedAihayﬁg L face
passivation is deposited over the surface of the first |ayers of

di el ectrigr, saipatd@id abyepnluGlkYectPiErconnects is created in the

| ayer of passivation that aligns with the points of electrical
contact in the surface of the first layer of dielectric. One or nore
second | ayers of dielectric are deposited over the surface of the

| ayer of passkvatinnproekiag Rireatel cadigentact Mid Robhe; songuetive

i nterconnects in the |ayer of passivation. Fig. 5b provides
further immsieghtnd t@unheicteaidnarceof 1ihe; sirgpré Bvdnek 66 kihereby

i nterconnect lines of the invention whereby these interconnect |ines
have beerfhsisewinasrdontrertohitect hkivaelsestd sandni s emeenbesiedtd Nesef46
I nterconnect |ines 74 have been created above the | ayer 62 of
passi vat iag antereanract hsned disdl. Isignalnnand tireck ébnheve anpract
lines. Interconnect |ines 74" have been created below the |ayer 62 of
passi vat iGi¥24Ad aveashbotalesiégnal pawkichotkn i aterconaecilduanegower
It must further be enphasized that, where Figs.3a _5b'show a fine-Iline
i nt er conrfé¢t JRLERBriRtegcemRrRctuidarki ebrltdrechnyer 162e6f spassiveabeen,
the invention al so enabl es and can be further extended with the
_conpl et e FPAPARTISH Ghet baysh Bé- PE neadsitveéommact anet aprie®d ander
creating an interconnect network 64 that uses only thick, w de wires.
For this 3PpPreats of t6FcPPRESthvéREFon, the first |ayer of dielectric
60 is not applied, the layer 62 of passivatipn is deposited directly
over the surface of the created connection pads58 in or on the

surface of r.ate_40. It js further of value to briefly discuss
t he above i%%%%%%ﬁ T géafe%%e l&rsg?ﬁ¥%F8ﬁ55§tVEén fine-line

i nterconnggt LiRe ide,. thick interconnect ]Jines. The follow ng
pOi Nt s apgﬁyr%n : ﬁé?%ﬁgg%gciﬁgnal and cloéi Tlne. n Fig. 4a there is

¥

ect

shown is a cross section of a silicon substrate 40 over which an
interconnect network is created according to the invention. An
access pin to an ESD circuit or driver or receiver circuits or
I/0 circuits is provided through the surface of the layer of
dielectric for external connection. While an ESD circuit is
required for all circuits to which an I/0 connection is
established and independent of the type of circuit to which the

I/0 connection is established, the I/0 interconnect can also be
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- the prior art fine line interconnect lines are created underneath a
|‘ayer "of passivation, the wide, thick interconnect lines of the

i nvention are created above a |l ayer of passivation - the fine-Iline
interconnect lines are typically created in a | ayer of inorganic

di el ect 'l GrofiRal b ok Medevlntancanest | ihas.pre Japical!y, argated
in a layer of dielectric. conprising polynmer. Thi's because an )
i nor gani c.jnmtgki al cannot be deposited as a thick |ayer of dielectric
because such a layer of dielectric would develop fissures and crack

as a result - fine-line interconnect netal is typically created using
met hods of sputter with resist etching or of damascene processes

[ id i v | l | a. s .1 ‘Fi
usi ng oxi dergt chewigk-hvehesty apkat i fig 2f %QEtMSCthg%/rcies 3RR IﬁeFthd

Ei t her one of these two approaches cannot create nmet a
cost consigdeyat.i ons or oxide cracking - thick, w de interconnect
lines can be created by first sputtering a thin netal base | ayer,

coating andipatierdicnon & tdvieks! ayef: afcoRhotOresi Stk &9@4&%99 a, {1l ck
| ayer of netal by electroplating, renoving the patterne phot%re5|§t

and per f or meRgcEetralrbaseat chhag {&f dikersputier ed thi nipekak,pase).
This method allows for the creation of a pattern of very thick netal
net al thickaessal stexgess of 1 pmcan in this manner be achieved
while the thickness of the layer of dielectric in which the thick

met al i nt-er enanectenlti BESc IR €T g1 L 1GRANRBEL | {btE%ERSS: Afhi2KPMiide
interconnect lines for the clock and signal stimuli overlying

a layer of passivation,

- 70 is an external connection (pin) that is provided for the
ESD circuit 45 and.for driver/receiver/I/0 circuit 457, pin 70
provides external access for clock and signal stimuli to
circults 45 and 45", and

- 72 is a clock or signal bus that is created in the
interconnect layer 64 using thick, wide wires for interconnect
lines; it must ﬁe noted that the clock and signal interconnect
line distribution is entirely contained within the layer 64

without providing an external point of I/0 interconnect.

The method that is used to create the interconnect network
that is shown in cross section in Fig. 4da can be summarized as

follows. A silicon substrate is provided, active circuits have
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Al t hough the invention has been described and illustrated with

referénce to specific illustrative enbodi nents thereof, it is not
intended that the invention be limted to those illustrative
enbodi ments. Those skilled in the art will recognize that variations

and nodi fications can be made w thout departing fromthe spirit of
the i nver®$8h.CXPELPS théier srEfaGR @AdERE t 9 HsieR bielel vWiltkiing tdre ESD,
i nvention all such variations and nodifications which fall w t_h| n the
scope of ITHEFFPendEt’d aPAslARdigGuital Britss dRepedfof deereqRivhat is

' is: 1.A chip conprising: a silicon substrate;
cl ai med fnorganlc mgkerfgg are §£p031ted over the substrate, a fine-line

interconnect network is created in the layers of dielectric,
making contact with the active circuitry. A layerﬁof passivation
is deposited over the first thin layers of dielectric, a pattern
of metal plugs is created in the layer of passivation (or, for
low aspect ratio openings, direct contact is established between
overlying layers of metal through an opening in an interposed
layer of dielectric), the metal interconnects align with points
of electrical contact in the erface of the first layers of
dielectric. One or more thicker layers of dielectric are
deposited over the surface of the layer of passivation, typically
of an organic material, a wide thick line interconnect network is
created in the thicker layer of dielectric, making electrical
contact with the metal plugs or the metal pads in or under the
layer of passivation, including to the one ESD, receiver, driver
or I/0 circuit. A point of electrical contact is provided in the
surface of the second layer of dielectric to the ESD, receiver,

driver or I/0 circuit.

Fig. 4b provides further insight into the creation of the
signal and clock interconnect lines of the invention whereby

these interconnect lines have been shown as interconnect lines 71
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a first internal circuit in or on said silicon substrate; a second
internal circuit in or on said silicon substrate; a third internal
circuit in or on said silicon substrate; a dielectric layer over said
si'licon substrate; a first local power distribution network

ai d S|I|con substr te and in said dielectric | ayer, wherein
g\a/uetrj ;‘Sl Irsf3 ?ocaﬁerﬁéj%? i Wﬁbﬂhbﬁnﬁ&r%‘?‘kﬂi% l&BilﬁﬁeE é)divﬁob%m??d _
t te ircuit._.and to said second internal circuit erein
L;rg f:Pst é?ﬁaFvﬁl?% ﬁtyeg ﬁﬁié?éﬁlY?F%ﬁ% dngeﬁﬁhﬁslﬁt@¥%hl
t irst . .|local r. distribution networ a
3228ﬁ5t|o§%?""%%w%? Lo e e A B o 2t aRBe TS danes LByt rave

d second | ocal power
St b e bR Sel Y the PO e AR S SRR i bR Fediacala

assivati o] | ectric |layer; afirst viain
Eald pass?€%$?%%&da¥g§C§g%erg 5% "SHXid P8t via is connected to said

first local power distribution ne tmnrk,

Fig. 5a shows a cross section of a silicon substrate 40 over
which a interconnect network is created according to the
invention, with the interconnect network created in a thick layer
of dielectric overlying a layer of passivation and remaining
internal to the thick layer of.dielectric. No ESD, receiver,
driver or I/0 circuit access pin is provided through the surface
of the layer of dielectric for external connection. Shown in Fig.
Sa and not previously highlighted is the clock or signal
interconnect line 74, providing for an interconnect scheme of
thick, wide lines overlying a passivation layer whereby no
external I/0 connections are provided. Due to the thick, wide
lines of the interconnect network that is created overlying a
passivation layer, the clock and signal distribution can take
place entirely within the interconnect layer 64{r this as opposed
to prior art methods where, for clock and signal distribution
lines, each thick, wide interconnect line {where such thick, wide
interconnect lines are used) must be provided with at least éne

I/0 connect point for off-chip connection.
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a second via in said passivation |layer, wherein said second via is
connected to said second | ocal power distribution network; and
a gl obal power distribution network over said passivation |ayer,
wherein said gl obal power distribution network is connected to said
first and second vies, wherein said first internal circuit is
connected to said third internal circuit through, in sequence, said
first local p r distribution network, said first via, said gl obal
power distri bﬁz\lﬁjl\%oﬂeﬁlé(f RE 33 PelBnarsAte 4A8 i théebntinocal
power distrgbution ge..i_workzt and,mhggein_said second internal circuit
i s connect®f 10 85F 0 TH%°d "PAL et ha Ol r B T BAr BUGHON ANsBirerf@e can
said first |ocal power_ distribution. network, said first via, said
gl obal pzbv&ersugf“saf:rglz%taisoﬁoﬁié‘t—’%raﬂf&éﬁi FEEEIN GOV Tt S5 ES ebsrE
| ocal po i.stribut]on . network. . JThe chi, f daiml further
conpri si \rll\ggrac%lfl ur t % iZ!htS(éLrlrllgPrl it cstﬁrta%?nl%rpr(?ﬁ' 1§%$’d 3G B RS BLfISSt Pate,
wherein g first : | stribution.network j.s connected to
sai d fou??%giﬁ?%?%%%ggﬁ{gﬁ?rsﬁr é%%ﬁ% ?%fﬁ; F?g%gfhﬁgfﬁglg%y}éﬁﬁﬁrﬁs
connect eduf QusaldeL oUrdR LapsLIAly Ghetuble 104N SAlGLT LISL: Local
power distribution network, wherein said second internal "citcuit’i
connect ede 1x-9ahd { QEEAddnhBEEr NMu kil €41 - dReaugh Sal QiFEE,S'_'Ea Qsal
power di-stribution network, wherein said fourth internal circuit Is
connect edaied esicilct BbigkiisRhgr fgle-QiiheUL it dH0HEE: 1ReSCONSPGE, Said
first local power distribution network, said first via, said gl obal
power di starideutti entmeioamitk, o8 ad Xb3eG0AU Mraandisaind s$acends |acake
power distribution network. 3. The chip of Caim1 further
conpri si ngpleetiraget ha i ntyernak gag<iviattibn 0of ePosatel Sivki-CoRe Sdihsheat e,
a third |l ocal power distribution network over said silicon substrate
and i n safd tdieelfécstilndeaygerf dirdreeitni saiad phhiketh |OTabnpoveive
di stribution network is connected to said fourth internal circuit,
and a t hii¥nkexcanpacsaiid passtedtironhkayeyer wiiepes si waiidnt thad atiignks
connected to said third | ocal power distribution network and to said
gl obal powerm dihst ppbuits of pétworicalwhereiat sai dhd instfacat ef nale first
circuit is connected to said fourth internal circuit through, in
sequence, 134 of | Asl9gEar - perRerordivote | fradnon lage wordd, d$alectfiicstire
via, said global power distribution network, said third via and said
third | oc#PPoREr BYRE rANSUEPBFR Gretofolke VitverePh wedsd veséond nakieonal
circuit is connecaed to said fourth internal circuit through, in
sequence, S K G FPF sTOTEEL ¥ pEher dicoPR A Briticodn Ret Sy iectsald e daver
via, said gl I, wer distribution network, said third via and said
third | oca E%%%érgg%%?Tibution network, wherein said third interna
circuit is connected to said fourth internal circuit through, in
sequence, said second | ocal power distribution network, said second
via, said g al - glstad .0 : i.d Lrd vi d said
third Iocalbg%me$p§¥§$??%if$%ﬂﬂﬁgta%%%ﬁ&pigt%heecﬁ%%é%¥xtpgiﬁﬂ?
further coigidiSEAE @bESPneLELMidedin Ld sidd s rate,
wher ei n saﬁg{ESD circuit isbcgﬁﬁgg%eégf%Qgﬁfghgi%@%%&gggondg%ﬁg third
i nternal eids@Uithsetbs QLR $ahds dRRak. POVEIL i 8L iUt gR, 06l War k. - p.

The chip of daim1l further conprising a polyner conprising a portion
over sai thrgt abdkrpoedctdilShek brdd ol R Kect 1ines 74 have been

created above the layer 62 of passivation and can act as global
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i i i si | ymer having a™
. The chip of Gaim1l further conprising a polyr (
Ehickness greater than 2 mcronmeters. 7. The chip of Clal?l,
wherein said gl obal power distribution netmn[k Cﬁﬂgalieﬁigroneter
, . : , or _

i nterconnecting |Iine having a thickness greate ometer.

[ [ d passivation layer conpri:
8. The chip of daim1, wherein sai _ _ roses
nitride bayesl anQ. cThex GhicRr0fn A q&%esWH?Q%FQ_iﬁgéi Qgﬁi;ﬁbﬁiwave
| ayer conprises a nitride |ayer and an oxide Jere '

' ; [ ' [ it in or on
i si 13ialt0 0B DS hE AL B0, bl LSt Jterpal circuit in
ggrgr;?:?giza;ugstrate; a secdﬁﬁainterna cireurtt iTdorchrrsdiogat

silicon supstl ah@; clock interconnect lines.

It must further be emphasized that, where Figs.35-5h show a
fine-line interconnect network 60 that underlies the layer 62 of
passivation, the invention also enables and can be further

-extended with the complete elimination of the fine;line
interconnect network 60 and creating an interconnect network 64
that uses only thick, wide wirés. For this application of thé
invention, the first layer of dielectric 60 is not applied, the
layer 62 of passivation is deposited directly over the surface of

the created copnection pads 58 in or on the surface of

substrate 40.

It is further of value to briefly discuss the above
implemented and addressed distinction between fine-line
interconnect lines and wide, thick interconnect lines. The
following points apply.in this respect:

- the prior art fine line interconnect lines are created
underneath a layer of pPassivation, the wide, thick
interconnect lines of the invention are created above a layer

of passivation
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athird internal circuit in or on said silicon substrate; a fourth
internal circuit in or on said silicon substrate; a dielectric | ayer
over said silicon substrate; a first |ocal power distribution
network over said silicon substrate and in said dielectric |ayer,
wherein sai g, first hocal. nower dlstrlbutlon networi}ls connected to

said first internal ¢l Fcuit and to dmﬁssgﬁ%ﬂﬁ@”ﬁF hatr@tPduin 2
wher ei n sai i T S on sai.d second

i nt er nal C|?%%${§%%ﬁgh§% salgl ?%%]ﬂ1dc§ﬁ pomer 8?rVHﬁFF8H“W@iwork
a second | o r t. rk |I|con substrate
and in sald§g+%$g%%rngﬁgggsukmgg?%f}wgal %%%6ﬁﬁ oca 65Mer

di st ri but i oBofeluans b5 senNeGhed 45kl it aternal. citeult, and

to said fourth internal circuit, erein saidt erna ST t

i's COHHECteget&bﬁﬁﬂléeéoégté1thQEﬁrfﬁveﬁ3 %Cgiélééyfqggge %ﬂé% Sgggnd

| ocal power distribution networ a passivation lTayer over said

dielectric payef ofWesedd Sl QOQﬁ§QkM%HbPnfiégﬁyéscgggréégﬁi gsnitride
| ayer; a first via in said passivation |ayer, wherein 2al d

first via i ses@mnected to said first |ocal power distribution
net wor k;

- fine-line interconnect metal is typically created using
methods of sputter with resist etching or of damascene
processes using oxide etch with electroplating after which CMP
is applied. Either one of these two approaches cannot create
thick metal due to cost considerations or oxide cracking

- thick, wide intercoennect lines can be created by first
sputtering a thin metal base layer, coating and patterning a
thick layer of photoresist, applying a thick layer of metal by
eléctroplating, removing the patterned photoresist and

v performing metal base etching (of the sputtered thin metal
base). This method allows for the creation of a pattern of
very thick metal, metal thickness in excess of 1 nm can in
this manner be achieved while the thickness of the layer of
dielectric in which the thick metal interconnect lines are

created can be in excess of 2 pm.
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a,second via in said passivation |layer, wherein said second via is
connected to said second | ocal power distribution network; and a
gl obal power distribution network over said passivation |ayer,
wherein said gl obal power distribution network is connected to said
first and secandh%hgs,tMMGmﬁbﬁtﬁaima%ib@énhﬂk%&@ﬁédcé&§qhﬁu%§rataj
connected to said third and fourth internal circuits through, 1In

sequence, wseh dedffietrshcé ogalsppenel c dilglbk bati RN ABLWORK, t SAWAr Ll f St ¢
via, said global power distribution network, said second via and said

second | otalngovierediisd ritatt ERE NElAREKy BOd WEEEI £y SRid.Second
internal circuit is connected to said third and fourth internal

circuits thhoughtive seguanearssatibski 6giilacah pewes i gt bution ., .
network, said first via, said global power distribution network,” sard
second vi bhaindasdhdisecond hoshtiqawensdiat Hehrbi®N NAINRr KepadlngThe
chip of daim10 further conprising a fifth internal circuit in or on
sai d siliEovm Silssepate; athehei insaitdohirst dsoeakrpovwey i@dishaddbutd on
network is connected to said fifth internal circuit, wherein said
first int&Erfaideciwibiin tibe domertioadafld saitd vhirf.bhidmd emaal circuit

t hrough said first |ocal power distribution network, wherein said
second i nPRPACAELPRUIMICE Ehheatittédnt Bhsaiappri £ ithntepraliedidiatin

t hr ough Sahg first |ocal power distribution network, wherein said
fifth i nt@INal¢rPEeats i'eE6Rhected to said third and fourth internal
circuits through, in sequence, said first |ocal power distribution
network, said first via, said global power distribution network, said
second via and said second | ocal power distribution network. 12. The
chip of daim10 further conprising a fifth internal circuit in or on
said silicon substrate, a third | ocal power distribution network over
said silicon substrate and in said dielectric |ayer, wherein said
third | ocal power distribution network is connected to said fifth
internal circuit, and a third via in said passivation |ayer, wherein
said third via is connected to said third | ocal power distribution
network and to said gl obal power distribution network, wherein said
first internal circuit is connected to said fifth internal circuit

t hrough, in sequence, said first |ocal power distribution network,
said first via, said global power distribution network, said third
via and said third | ocal power distribution network, wherein said
.second internal circuit is connected to said fifth internal circuit

t hrough, in sequence, said first |ocal power distribution network,
said first via, said global power distribution network, said third
via and said third | ocal power distribution network, wherein said
third internal circuit is connected to said fifth internal «circuit

t hrough, in sequence, said second | ocal power distribution network,
said second via, said global power distribution network, said third
via and said third | ocal power distribution network, and wherein said
fourth internal circuit is connected to said fifth internal circuit

t hrough, in sequence, said second | ocal power distribution network,
said second via, said global power distribution network, said third
via and said third | ocal power distribution network. 13. The chip of
Claim 10 further conprising an ESD circuit in or on said silicon
substrate, wherein said ESD circuit is connected to said first,
second, third and fourth internal circuits through said gl obal power
distribution network. 14. The chip of Caim10 further conprising a
pol ymer conprising a portion over said gl obal power distribution
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15. The chip of Caim 14, wherein said polymer has a thickness
greater than 2 mcroneters. 16. The chip of C aim 10, wherein said
gl obal power distribution network conprises an interconnecting |line
having a thickness greater than 1 micronmeter. 17. A chip conpri sing:
a silicon substrate; a dielectric |ayer over said silicon substrate;
a first interconnecting structure over said silicon substrate and in
said dielectric |ayer; a second interconnecting structure over
said silicon substrate and in said dielectric |ayer, wherein said
second interconnecting structure conprises an el ectropl ated danascene
nmet al ; a passivation |ayer over said dielectric |ayer, wherein
sai d passivation |ayer conprises aciisfkjsde | ayer; a first via in said
passivation | ayer, wherein said first via is connected to said first

i nt erconnecting structure;

What is claimed is:

1. A chip comprising:

a silicon substrate;

a first internal circuit in or on said silicon substrate;

a second internal circuit in or on said silicon substrate;

a third internal circuit in or on said silicon substrate;

a dielectric layer over said silicon substrate;

a first local power distribution network over said silicon substrate and in said dielectric
layer, wherein said first local power distribution network is connected to said first internal circuit
and to said second internal circuit, wherein said first internal circuit is connected to said second
internal circuit through said first local power distribution network;

a second local power distribution network over said silicon substrate and in said dielectric
layer, wherein said second local power distribution network is connected to said third internal
circuit;

a passivation layer over said dieleciric layer;

a first via in said passivation layer, wherein said first via is connected to said first local
power distribution network;

a second via in said passivation layer, wherein said second via is connected to said second
local power distribution network; and

a global power distribution network over said passivation layer, wherein said global
power distribution network is connected to said first and second vias, wherein said first internal
circuit is connected to said third internal circuit through, in sequence, said first local power
distribution network, said first via, said global power distribution network, said second via and
said second local power distribution network, and wherein said second internal circuit is
connected to said third internal circuit through, in sequence, said first local power distribution
network, said first via, said global power distribution network, said second via and said second

local power distribution network.
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a second via in said passivation |layer, wherein said second via is
connected to said second interconnecting structure; athird

i nterconnecting structure over said passivation |ayer, wherein said
third interconnecting structure is connected to said first and second
vias, wherein said first interconnecting structure is connected to
sai d second interconnecting structure through, in sequence, said
first via, said third interconnecting structure and said second vi a,
wherein a top surface of said third interconnecting structure has no
access for external connection, wherein said third interconnecting
structure conprises an electroplated netal; and a polyner |ayer

over sagi.d pPahstMpbi ORih d¥i@ther WAGKHRING 2 Foir® HRnYBREuit AL bn BASsificdaOr ti on
over said third interconnecting structure. 18. The chip of Cl.aim 17

f urt herSURYHSy VaFRY S2id firgt dcal noper distribwop agiviors 1 copneied Wapid fapthyipgeal
subst r afi@uit, Wi AidkiindeinaBdirclif {sQ0HR0RE & JalkfosiH MetdAl Srduft tgOIHRQGHed
to said first internal circuit, and a_second internal circuit 1n_or
on sai drghlpsat Beyves Gisatoptpnenetyps, whereis sidiscsndgng ki pi raarected gp said

st ruct Uil SitceRNBiesktttoldh SRl 880k BheH IR eiiel idherdt@i@bRasai d
first internal circuit i s connected to said second internal circuit

t hr oughinteng! desyif érornecteditejsaiq thiyd teipal cEgptibongh ip ssavenes, spie firss ke

first Viger Sidluddiidetlydrn Sl SRRRAC IS0l fi&Wér‘dfsﬁibuﬁéH £hrsGE AR Kida dnd
sai d second interconnecting structure. 9. The chip of Caim17,
wher ei rerd4rid s¢ang il ppwpichimadion aghvet: uct ure conpri ses an

i nterconnect |ine having a thickness greater than 1 mcroneter. 20.
The chip of Claim1l7, wherein said third interconnecting structure
conpri ses a W ghaet Chirel dothiseermmsisivgedouriagnismplrifcpit intoropsad sbsavect i ng

Struct U Gsia®, gaiid léc%f:ﬁﬂ@r bREBLEQNREES Ber $1ifl UL Bibstrate and in said
dielectric layer, wherein said third local power distribution network is connected to said fourth
internal circuit, and a third via in said passivation layer, wherein said third via is connected to
said third local power distribution network and to said global power distribution network,
wherein said first internal circuit is connected to said fourth internal circuit through, in sequence,
said first local power distribution network, said first via, said global power distribution network,
said third via and said third local power distribution network, wherein said second internal circuit
is connected to said fourth internal circuit through, in sequence, said first local power distribution
network, said first via, said global power distribution network, said third via and said third local
power distribution network, wherein said third internal circuit is connected to said fourth internal
circuit through, in sequence, said second local power distribution network, said second via, said

global power distribution network, said third via and said third local power distribution network.
4, The chip of Claim I further comprising an ESD circuit in or on said silicon substrate,
wherein said ESD circuit is connected to said first, second and third internal circuits through said

global power distribution network.

5. The chip of Claim 1 further comprising a polymer comprising a portion over said global

power distribution network.
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21. The chip of Cdaim17, wherein said third interconnecting
structure conprises a clock interconnect connecting said first

I nterconnecting structure to said second interconnecting structure.
22. The chip of Cdaim 17, wherein said third interconnecting
structure is an integral continuous piece of netal over said

passi vation | ayer.

6. The chip of Claim 1 further comprising a polymer having a thickness greater than 2

micrometers.

7. The chip of Claim 1, wherein said global power distribution network comprises an

interconnecting line having a thickness greater than 1 micrometer.

8. The chip of Claim 1, wherein said passivation layer comprises a nitride layer.
9. The chip of Claim 1, wherein said passivation layer comprises a nitride layer and an oxide
layer.

10. A chip comprising;

a silicon substrate;

a first internal circuit in or on said silicon substrate;

a second internal circuit in or on said silicon substrate;

a third internal circuit in or on said silicon substrate;

a fourth internal circuit in or on said silicon substrate;

a dielectric layer over said silicon substrate;

a first local power distribution network over said silicon substrate and in said dielectric
layer, wherein said first local power distribution network is connected to said first internal circuit
and to said second intemal circuit, wherein said first internal circuit is connected to said second
internal circuit through said first local power distribution network;

a second local power distribution network over said silicon substrate and in said dielectric
layer, wherein said second local power distribution network is connected to said third internal
circuit and to said fourth internal circuit, wherein said third internal circuit is connected to said
fourth internal circuit through said second local power distribution network;

a passivation layer over said dielectric layer, wherein said passivation layer comprises a
nitride layer;

a first via in said passivation layer, wherein said first via is connected to said first local

power distribution network;
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a second via in said passivation layer, wherein said second via is connected to said second
local power distribution network; and

a global power distribution network over said passivation layer, wherein said global
power distribution network is connected to said first and second vias, wherein said first internal
circuit is connected to said third and fourth internal circuits through, in sequence, said first local
power distribution network, said first via, said global power distribution network, said second via
and said second local power distribution network, and wherein said second internal circuit is
connected to said third and fourth internal circuits through, in sequence, said first local power
distribution network, said first via, said global power distribution network, said second via and

said second local power distribution network,

11, The chip of Claim 10 further comprising a fifth internal circuit in or on said silicon
substrate, wherein said first local power distribution network is connected to said fifth internal
circuit, wherein said first internal cireuit is connected to said fifth internal circuit through said
first local power distribution network, wherein said second internal circuit is connected to said
fifth internal circuit through said first local power distribution network, wherein said fifth
internal circuit is connected to said third and fourth internal circuits through, in sequence, said
first local power distribution network, said first via, said global power distribution network, said

second via and said second local power distribution network.

12, The chip of Claim 10 further comprising a fifth internal cirenit in or on said silicon
substrate, a third local power distribution network over said silicon substrate and in said
dielectric layer, wherein said third local power distribution network is connected to said fifth
internal cireuit, and a third via in said passivation layer, wherein said third via is connected to
said third local power distribution network and to said global power distribution network,
wherein said first internal circuit is connected to said fifth internal circuit through, in sequence,
said first local power distribution network, said first via, said global power distribution network,
said third via and said third local power distribution network, wherein said second internal circuit
is connected to said fifth internal circuit through, in sequence, said first local power distribution
network, said first via, said global power distribution network, said third via and said third local

power distribution network, wherein said third internal circuit is commected to said fifth internal
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circuit through, in sequence, said second local power distribution network, said second via, said
global power distribution network, said third via and said third local power distribution network,
and wherein said fourth internal circuit is connected to said fifth internal circuit through, in
sequence, said second local power distribution nefwork, said second via, said global power

distribution network, said third via and said third local power distribution network.

13, The chip of Claim 10 further comprising an ESD circuit in or on said silicon substrate,
wherein said ESD circuit is connected to said first, second, third and fourth internal circuits

through said global power distribution network.

14.  The chip of Claim 10 further comprising a polymer comprising a portion over said global

power distribution network.

15, Thechip of Claim 14, wherein said polymer has a thickness greater than 2 micrometers.

16.  The chip of Claim 10, wherein said global power distribution network comprises an

interconmecting line having a thickness greater than 1 micrometer.

17. A chip comprising:

a silicon substrate;

a dielectric layer over said silicon substrate;

a first interconnecting structure over said silicon substrate and in said dielectric layer;

a second interconnecting structure over said silicon substrate and in said dielectric layer,
wherein said second interconnecting structure comprises an electroplated damascene metal;

a passivation layer over said dielectric layer, wherein said passivation layer comprises a
nitride layer;

a first via in said passivation layer, wherein said first via is connected to said first
interconnecting structure;

a second via in said passivation layer, wherein said second via is connected to said second

interconnecting structure;
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a third interconnecting structure over said passivation layer, wherein said third
interconnecting structure is connected to said first and second vias, wherein said first
interconnecting structure is connected to said second interconnecting structure through, in
sequence, said first via, said third interconnecting structure and said second via, wherein a top
surface of said third interconnecting structure has no access for external connection, wherein said
third interconnecting structure comprises an electroplated metal; and

a polymer layer over said passivation layer, wherein said polymer layer has a portion over

said third interconnecting structure.

18.  The chip of Claim 17 further comprising a first intemal circuit in or on said silicon
substrate, wherein said first interconnecting structure is connected to said first internal circuit,
and a second internal circuit in or on said silicon substrate, wherein said second interconnecting
structure is connected to said second internal circuit, wherein said first internal cireutii is
connected to said second internal circuit through, in sequence, said first interconnecting structure,
said first via, said third interconnecting structure, said second via and said second interconnecting

stiucture.

19.  The chip of Claim 17, wherein said third interconnecting structure comprises an

interconnect line having a thickness greater than 1 micrometer.

20.  The chip of Claim 17, wherein sajd third interconnecting structure comprises a signal
interconnect connecting said first interconnecting structure to said second interconnecting

structure.
21.  Thechip of Claim 17, wherein said third interconnecting structure comprises a clock
interconnect connecting said first interconnecting structure to said second interconnecting

structure.

22.  Thechip of Claim 17, wherein said third interconnecting structure is an integral

continuous piece of metal over said passivation layer.
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