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BACKGROUND OF THE INVENTION

A (1) Field of the Inventién
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 dewvice 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



onnect the Integrated Circuit to other circuit or ﬁyStfﬂltﬁgppone”ts
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the RC delay of the Critical signal paths. Attempfs to reduce the

resistance by using wider metal lines result in higher

Capacitance of these wires.

To solve this problem, one approach has heen to develop

low resistance metal (such as copper} for the wires while low

dielectric materials are used in between signal lines. Current

practice is to create metal interconnection hetworks under a
layer of passivation, this approach however limits the
interconnect network to fine line interconnects and the therewith

associated,highfarasitic capacitance .and high line resistivity.

The latter two pParameters, because of their relatively high

values, degrade device performance, an effect which becomes even

more severe for higher frequency applications and for long

interconnect lines that are, for instance, used for clock

distribution lines. Also, fine line interconnect metal cannot

baven
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For power busses. It has previously besn statod that it 1s of interest to
{ﬁ; ggﬁ?éoﬁgﬁifgk aﬁt ?g Brovide ?hnfthog ?LpggggtgggtLgte{ﬁggpgg‘aé%%p%%S
i ros. aoh as hhvanted baras i . g{tances and high interconnect |ine
TR AT T heede R U
:EtL?L2n%g§$$%%“§Q§%§béPWﬂgibmsaﬂe created under a |ayer Ofnﬁgif:gﬁtggﬂéne
of “the. present invention the intefconnectione that are created above a 1
| ayer of passivation can be considered the freeways between ‘cities. Fig.

shows a cross''séeti srestonsty Ihaon ssubstir abet on: the o sSuntages of . yhi;gh has
been created a conductive interconnect network. The structure that iIs

o el mtiretes anly s ianie 1l r,
ﬁ;tenp‘)ﬁ%maﬁ“sg rguggmp%g vt Renfiohkomhsigihat 4Ge amBbbédash SRSt T ae on
the surface of which has been created an |nterqonnect neFmork 3d2AP
2BTA lnterconnect wires, such as unwanted parasitic capacitances and

high interconnect line resistivity. The invention provides such a

Imethod. An analogy can be drawn in this respect whereby the

currently (prior art) used fine-line interconnection schemes,

which are created 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 a

layer of passivation can be considered the freeways between

cities.

Fig. 1 shows a cross section of a silicon substrate on the
surface of which has been ctreated a conductive interconnect
network. The structure that is shown in c¢ross section in Fig. 1
addresses only and is-limited 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

created an interconnect network



| e nunber of sem conductor circuits that have been created in or
éﬁ tﬁesgﬂPface of the substrate 40 - 44, two electrostatic dlschaE?e_(ESF?
circuits created in or on the surface of t he substrate 40, one E? ﬁé§§§Wﬁs
is provided for each pin that is accessible for external connec ﬂQ e
52, see below) - 46 is a layer of interconnect |ines; these interconne

l'i nes are‘HhoweSbhplsUﬁ&a&ﬁ:Qﬁf%@Q&EBH&@bﬁﬂ:%ﬂq-%ﬁqgr Ehe 'Q%fﬁgéﬁlngf
passivation and represent a typical application of prior

i nt er connect:ssatdeiese b ner lime duntrgReopnec], Qafubst%%r 4 |typ|e?alo:‘y have
high resistivity and high parasitic capacitance ay
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i nterconnect lines 50 is a power or groun
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12 APR 2005

- 46 1is a layer of interconnect lines; these intercénnect lines
are above the surface of substrate 40 and under the layer 48
of passivation and rTepresent a typical application of prior
art fine-line interconnects;‘these fine-line intercénnect 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

- 30 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 layer 48
of passivation and that has been connected to the power or

ground bus 50.



From t he above the follow ng can be summari zed: circuits are created in or
bn the surface of a silicon substrate, interconnect |lines are created for
these circuits for further interconnection to external circuitry,, the
circuits are, on a per I/O pin basis, provided with an ESD C|rCU|ur2Hﬁ3§@m5
circuits with their ESD circuit are connected to a power or ground pin

that penet rixtoes tae kayes tfe pRSSIOVWALGORanTHE 48¥Rr19EaPassivation is the
final layer that overlies the created interconnect |Ine structure, t he

| nt er conpeettéd nm widerneakhsthealaysr pfsipasshvatian. are Ehpgrc hhser
i nterconnects and have all the electrical disadvantages o ne e
i nt er conngnts suchasthidaghoreshsid Vit and kigh 5t acitance.
Rel ating to the cross section that |%(%homm in EFE%H%EJEW%I ??%&ﬁ%@

coment stappki€sialESRD el €| Stidd € A5, 11S %@Qmmoﬁrh 19ht o3 provi ded for
the protection of semiconductor circuits against u expectea elec?%?cal

char ges. pForiddd svirt@as@anrseachr iit, tﬂy@gecgggggiégtd{e% %gghgogggctor
circuit nust be provided with an ESD circuit. Fig. 2 shows a cross section

of a priokranit conf icgunatiea t@ai;xﬁﬂﬁe%b|@§ohﬂﬁgﬁﬁp%%a%e EhQ@ §£Q¥Qi'”
Fig. 1. The structure that is shown in cross section in 2" however

addressegamﬂiyﬂhm@sm&vBtﬂanAPRMQQ%JéﬁﬂdEegaE91@&9&%1qutﬁbggfﬁaplfgﬁégnuiOn
networks. Fig. 2 shows

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 reascn, 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

1s shown in cross section in Fig. 2 however addresses only and is



in addition (to the previously highlighted aspects of Fig. 1): - 45 are two
ESD circuits that are provided in or on the surface of the substrate 40;
ESD circuits are always required for any external connection to andgs apr %
i nput/output (1/0O pin - 45 which are circuits that can be receiver or
driver or 1/O circuits for input (receiver) or output (driver) or I/O

pur poses liespedt tyedYock 2hd §i8ngl A8KsHUS, 56 1S ck nal pin that
has been extended through the élIqayer 48 of pggspggﬁ)gﬁ 'cllhrﬁg sang %fment s

appl y toinhedaressn sec itoR b?@%l&§sf¢9%ﬂﬂfnﬁggegs?égg%é %¥h§gslﬁbhave been

made with respect to Fig. 1, wt | ayer of

passi vat komg s theybi pah - r. _that _overlies creat ed structure, the
interconnect Iines under neaﬁ%ttshgﬁﬁayejfe dt" - a1§Q3|dvéP| B8R @R e merifene

i nterconneddss +nand pave,al l,4.he el ectrical d| sadvant ages of fine line
i nterconnects such as hi gh 4rotes?“sst%l \8“ t"hha Hi ghal ardsteielrehgan paice.

Furt her appl{dt@s$nt® gglgn@g&% ction that is in Fig. 2, where pins 56
are signal or clnock pi ns: 2% H?Q gﬁ %t}-ouptip éw}ﬁﬁsff’“be connected to ESD

and dri ver/qecehVYef, Qfeléfgcdy C%ht§ can be receiver or driver or I/0

.circuits for input (receiver) or outwput (driver) or I/0

purpcses respectively

- 54 is a c¢lock bus

56 is a clock or signal pin that has been extended through the

layer 48 of passivation.

The same comments apply to the cross section that is 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 high 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:



- for signal or clock pins 56, these pins nmust be connected not only to
ESD circuits but also to driver or receiver or 1/Ocircuits, highlighted as
circuit 45 in Fig. 2 after (clock and signal) stinmuli have passed Eﬂéﬁﬁg&ﬁ
the ESD and driver/receiver or I/Ocircuits, these stinuli are fuét

routed using, under prior art nethods, fine-line interconnect wres. A

| ayer of paissi bt ot bedepasdédrdl @veEsbhendi @8 irecek QYT o4 N phi ch the
‘i nterconnect network has been created. It is therefore of interest to the
sem conductiorcdrts 46 provide a nethod of cleating interconnect |ines that
removes typical limtations that are inposed on the interconnect wres,

such as-unmantednpargsi ti6-1 I tsanc i gh interconnect i ne
resistivity. SU%@ARY OF THE %ﬁ%%k%ﬁCN%ieggi'@%%ausgbggc??Q%ﬁ%ﬁe Ret

invention dmst @ PEEY de-a,; fethed far the,creation of interconnect netal
that allows for the use of thickaa%8 &fd%gﬁ%J%fF IE5SABK 2005 "Anot her

obj ective @f-thesi NMepti ohd Sy t r.Qvi d method for the creation of
i nt er connect et al thgt d@ggﬁ%ﬁg;%ﬁ%%ﬁ%gt?%n:”bgjﬁhi k layer of dielectric

such as.pQa®r . .Yglia g jiective of the invention is to provide a
met hod t hat aII3&58%5rgﬁﬁhgg¥%§fio%lgPlfo%%WTﬁF@F@SnﬁBE?u$WrﬁQ§ ESRher eby

t hese IOngnkﬁkﬁﬁQQQV?&éai&&@%nﬂ%/BOE1?§¥§tQJ99m£%52§533f5 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 semiconducter art to
provide a method of creating 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 creaticn of interconnect metal that allows for the

use of thick and wide metal.



or introduce high parasitic capacitance. A still further objective of the
fnvention is to create interconnect |ines that can carry high val ues of
current for the creation of power and ground distribution networks. A
still further objective of the inventionis to create inter connect! 2m8P&I2005
that can be created using cost effective nethods of manufacturing by
creating the?®rstepcoppeettive aif ohe theestuidrace ab andvadé ef mdnaywer of
passi vati on has been deposited. In accordance with the objectives of the

i nvent i ofPra thewcraet hod ¢ iprtevicdedetornéthel areat uessofnd nigyGeanesh |ines.
Fine Iline interconnects are provided in a first layer of dielectric

over |l yi mf séricsohduet orf alireduicksithatchaye hagemegreated in or on the
surface of a substrate. A layer of passivation is deposited 8 1 2 APR 2005
over the layer of dielectric, a thick second |ayer of dielectric is created
over the surface of the layer of passivation. Thick and w.de interconnect
lines are creatednbrh¢hertjrictk veesondnd ayereraficdi ekest rd covBR EF

DESCRI PTION OF THE DRAWNGS Fig. 1 is a cross section of a silicon

subst r atretawer thatchllawpricar taet ckiaerdd nee ilRher 698G nNEtWANK kS Cr eat ed
over which a layer of passivation is deposited, power and/or ground pins
are 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 interconnect 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



provi ded through the |ayer of passivation for external connection. The
structure that is shown in cross section in Fig. 1 addresses only and is
limted to prior art power and ground distribution networks. Fig. 2 is a
cross section of a silicon substrate over which a prior art fine-Ji2nkPR 2005
i nterconnect network is created over which a layer of passivation is

deposi t edrerckoeklapsl orr siignaktpiss arenidr QWded EQ%@H%"E the1layes cof
"passivation for external connection. The structure that is shown in cross

secti on iisn ckegted 2o agdriessesranky andchs 14)8:t ¢ Lo PIi0ri At 16liegk and
signal distribution networks. 9 1 2 APR 2005 Fig. 3a is a cross section

of a sildnciomigubshtat@ et Waheh aPoipt&IGRNNect npet Mork ée%o%eﬁéﬁg
according to the invention. Power and/or ground pins are provide tﬁrough

the surfaceiefietheic] ayer of dielectric for external connection. The
structure that is shown in cross section in Fig. 3a and 3b addresses only
and is linmted to power and ground distribution networks of the
invention. Fig. 3b differentiates between power and ground distribution

lines that are bel ow a gayar efscRassi¥at PN ENGRGWREsand ground
distribution lines that are above a | ayer of passivation. Fig. 4a is a

cross section of a silicon substrate over which

Fig. 1 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, power and/or ground pins are
provided through the layer of éassivation for external
connection. The structure that is shown in cross section in Fig.
1 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/cr 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 networks.



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 2 APR 2006
limted to clock gnd.si nal” distribution networks of the invention. Fig.

4b differentiates “bet wedn TR EhdC8i Ghat i StGabGUPehrate et hdtichr e

beIOM/aE$9%¢% of passjvation and clock and signal distribution Iines that"
are above' a1ayér B?C%a%%ﬁW&ﬁW dri. cT62fe9 NPRIIGES P hestnventacer.0Ss
section_&f a silicon substrate over which an interconnect network is

creat ed ACEST @AY O oIT AT RISt PSR, PRBVINED Wommedt thensistprovidedet hr ough
the surface of the layer of dielectric for external connection. The :

st ruct ur@¥arti dishetnt it rosstssnel oroimediigpn -4ghandt dcaddr esses onl y
and is Iimted to clock and signal distribution networks of the invention.
Fi g. 5b i @ &nt-PatE3cbetsmérncisckiandsigralsbdidtirebats omiy ianes ikhat
are bel ow a | ayer of passivation and clock and signal distribution |ines

t hat ar3J§56€8 &°| BYeTr ginhagsipat Hontr ki slowsriscedsshsection of the
i nterconnection schene of the referenced continuation-in-part application
i nventi ontVeA §°"7a shows a cross section of a sinplified version of the
substrate and.-the layers that are created on the surface of the

Fig. 3b differentiates between power and ground distribution
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 recéiver 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 cleck and signal

distribution networks of the invention.
Fig. 4b differentiates between clock and signal distribution

lines that are below a laver of passivation and cleck and signal

distribution lines that are above a layer of passivation.
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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 |ayer of passivation. 11 -12 APR 2005 DESCRI PTI

OF TILE PREFERRED EMBODI MENTS For purposes of reference and for cldrd dRgp0
understanding, Fig. 6, is taken fromrelated application nunber 09/251, 183
and i s herei fFihcofpdfabedrdpys referiencef Refelicny nowtmare specifdical |y to
Fig. 6, there is showmm a cross section of one inplenentation of the

ref er encetl 1HppIGE@Lcenne Therlks urf avwadfeds bbicodi subst tateidfehiasorbeen
provided with transistors and other devices (not showm in Fig. 6). The
surface 6fCsitigtacat @1201F sproviateat] thyromgti ehecsut tadeayer thd2jayayess 12 of
dielectric is therefore deposited over the devices that have been provided
in the sdk¢krewic tthe substnal ecorandtover the suhsivaterhe Gonducii ve
interconnect lines 11 are provided inside |ayer 12 that connect to the
sem condiiet @rossdegictésnt hat Fhavei doeenl phovidedsidas tdhe ysunfiace nfnmilstrate
10. Layers 14 (two exanples are shown) represent all of the netal |ayers
and- di el eet¢ia-M aper sivhat @&re-tiypitdanl yecweatedornet opveficidhe diel ectric

| ayer 12, layers 14 that are shown in Fig. 6 may therefore contain nmultiple
| ayers of dielectric or

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

0f 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 inductior

has been added above the layer of. passivation.

11



insulation and the |ike, conductive interconnect |ines 13 make up the

network of electrical connections that are created throughout

| ayers 14.

Overlying and on the surface of layers 14 are points 12 J2 APR ZQ05 16 of
el ectrical contact. These points 16 of electrical contact can for ihdARRcE5
be bond pads that establish the electrical interconnects to the
transistors and ot hePE¥Hevi BIEON REt THRVRRBISHIRE pHYRDURMENTS t he surface of
the substrate 10. These points of contact 16 are points of interconnect
within the I C arrangenent that need to be further connected to surrounding
circuitry. A passivation |layer 18, forned of for exanple silicon nitride,
is depositedBverrrRgesurf ataf sofenicgy end 180t oo lprdttgcbfundest i sigiideayer s
from noi sture, contam nation, etc. The key steps -of the above referenced
appl i catidh Begild hirkhn fhen dededgieti eppbfcatidi cludbayen s 205 Df 1 qmlaran de
that is deposited over the surface of |ayer 18. Access nust be provided to

poi nts oY MEreder feapreomizet M6 referetbes reason a pattern of
22, 36 and 38 is etched through the polyimde |ayer 20 and the

openi ngs
passi vation

| ayer 18, the pattern of openings 22, 36 and 38 aligns with the pattern of

el ectrical contact points 16. Contact points 16 are, by neans

of the

openi ngs 22/ 3613 rihat naw enareeaedifinathe tay®n .26, ofhpod yidridewn a

electrically extended to the surface of |ayer 20.
Cross section of one implementation of the referenced

application. The surface of silicon substrate 10 has been

provided with transistors and other devices {not shown in Fig.

6) . The surface of substrate 10 is covered by a dielectric laver

12, layer 12 of dielectric is therefore deposited over the

devices that have been provided in the surface of the substrate

and cver 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 typically created on

top of the dielectric layer 12, layers 14 that are shown in

Fig. 6 may therefore contain muitiple layers of dielectric

oxr

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



The above referenced naterial that is used for the deposition of |ayer 20
is polyimde, the material that can be wused for this layer is not linmited
to polyimde but can contain 1-3 1 2 APR 2005 any of the known pobﬁgﬁggzmS
(SiA,r0y). The indicated polyimde is the preferred material to be& @S

for the esses._of the inventjon for the thick |layer 2C of pol yner.
B BTSRe ot Ty Gk

Exanpl es of "pol§ et 5° NtRSH - pE SR P A S0 ebnsleerifsis coptasti de,

chl ori des, Qxygens silicone el astoner, parylene or teflon, polycarbonate
ins

(PO), polVstarens® (BEe bp?olby%‘)?! BB PEJAt fol 'y PAPB oKD eles Y PR cal

benzocycl obutene (BCB). Electrical contact with the contact points ;6 can
now be 1&2‘?56PP§%‘§85 b%ﬁ fiN9 tAgnEhEteperiyL h2r38r BEow tihad dondubesve
material . The top surfaces 24 of these nmetal conductors that are contained
'n openiiGY 397 367 38" it Tiwebe £ ubke $ s tegrited i oRhefe rdi@tisCoto its
environnen%, ang for further integration into the surcounding electrical
ci rcui t Y HiFs' P at R P Y e REnt Sreprneamd thdnshive nif° tdratngenoonduct or
devi ces that have been provided in the surface of substrate 10 can, via

t he con&E}&ti P89 It i oiiedrs epntarrdl i sopeAingsn@27:36/.88 xvbeAf ur t her
connected to surrounding components and circuitry. |nterconnect pads 26
and 28 &FESTEFhb” ok Ap 16F Sarrage’t 2@ nfexamelaes bl icimeitgdnnecis
contain%gpin,o enings 22, 36 and 38. These pads 26

osited over the surface of layer 14 to protact underlying

layers from moisture, contamination, etc.

The key steps of the abové referenced application begin with
the deposition of a thick layer 20 of polyimide that is deposited
over the surface of lqyer 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 polyimide laver 20 and the
passivation laver 18, the pattern of openings 22, 36 and 38
aligns with the pattern of Qlectrical contact points 16. Contact
points 16 are, by means of the openinés 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 polyimide, the material that can be

used for this layer is not limited to polyimide but can contain

13
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and 28 cart be of any de-sign in wdth and thickness Lo acconmpdat e
'speci'fic circuit design requirenents. A pad can, for instance, be used as a

flip chip pad. OGther. pads can be used for power distribution or as %% 6
ground O Signal bus. The following 14 12 APR 2005 connections c&ﬂ,Aﬁ £00

ins Lance, be nade to Lire pads shown in Fig. 6: pad 26 can serve as a flip
chip padi"¥p&d 2B¢(krtirsarerassa (SiClp,ehiprpathorc.can be; sopnected to
electric?h power or to electrical ground or to an elec rical signal bus.
There i s'fioP ESRRERY iT6rF dedeen bheuysi ze ofinihe -padss shawn,in Fig. 6 and
Lite suy %ested possi bl e electrical connections for which the pads can be
used. Pad §PEé°%nH”?dV§Stéﬁdkrésr$tcniQﬂSp@ﬁyﬁgQgtgggﬁBlég|a%uhgl desi gn

. . y . e r
deternlng the el ectrical connections to a given pad. The foll mnﬁg.c%nnents

relate t aEiF%“s?%éﬂﬁﬁhaﬁﬁeShhhtmnsxﬁcdﬂMbn@anaggrp@g[ﬂéﬁjg§§dggg- 6.
Because these contact. points 1.6 are located on Lop of ,athih dielectric

(layer YAY9EPg. SHlidone epadtsmee,qaﬂnqbnaeogogekgégpE§h@%%rgokggge pad

si ze brings with it a large capacitance. In addition, a’'large pad size

wi |l i hEeHf ePetwiitistyenke (PBUL | gl yeanaki ety , Obot hat, AN Of pptal - 1t _is
therefore preferred to keep the size of the pad 16 relatively Shall. The
si ze of PpAECAG P utenevérCal so directly related with Lite aspect ratio of
vial 22/36/38. An aspect ratio of about 5 is acceptable for the
consideration of via etching and via filling.

Blectrical contact with the contact points 16 can now be
established by filling the openings 22/36/38 with a conductive
material. The top surfaces 24 éf these metal conductors that are
contained in openings 22/36/38 can now be used for connection of
the IC to iks environment, and for further integration into Lhe
surrounding elegt;ical circuilry. This latter stalemenlt is Lhe
same as saying that semiconductor devices that haﬁe been provided
in the surface of substrate 10 can, via the conductive
interconnects contained in openings 22/36/38, be further

connected t 5 i > . -
d to surrounding components and circuitry. Interconnect

)_iHnr_sr\,. rrreaed
pads 2o and 28 are formed on Lop ol surfaces 24 of Lhe melal

inlerconnecls contained in openings 22, 36 and 38. These pads 26
22, 36 & 38, These pads 26

-
and Z8 CHM De . ] . - -y,
b2 ol any design an widih and Lhickness Lo accomnmoda e

specilic circul lesi : i

|8 Le cireuil desiygn requiremenls. A pad can, [or instance e
ATt ST 2

Ised d4s ¢ i “hi : : i

Usea ds a [1ip chip pad. Other padas can be used lor powar

distributlon CAS ¢
5 OI db . b . P . 1 . . -~ ] .
a4 ground or signal bus., The Tellowing
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Based on these considerations, the size of the contact pad 16 can be in
the order of 0.5 urn Lo 30 urn, the exact size being dependent. of the

t hi ckness of layers 18 and 20. 15 f2APR Foc hi gher aspect ratio vias, the
v.ias are filled with via plugs before the deposition of the msta,L eéﬂﬁ
26 and 28, However, for vial that. have |ower aspect ratios (for 2&% 5
| eas thamnz),L,LohheuVr{afp,lu .not, be needed in which case the nmetal of
‘lavers 26 and 28 can direct ?3H§¥§%1 i 3R "t &6t LIt PR 9shesiwands LhLEThe

ref er enced pappki catd on dees sNgt ose. a limtation® on },e nunber of.
contact pads that can be incl udecijn? “fJHe pd*éJS| gAY 2% i menber absanot only

dependentiipncpagkage deskgn;,Le is nostly dependent on the
internal circuit. design reaw ?gﬁr]r%&f 5 of“’t ﬁ ”bhﬁk‘aﬂe PQgyerr1Boin Fig. 6
Can be altyprradi JGpassi-vati I e nmost frequently used

passi vation |ayer in The pr ese%t] Hﬁy f sipgakius.s Thkas mas ernhanced CVD

{ PECVD) coxiréler and ;)«J’akvaLl,d@f,PlplgreaItl n Iayer 18 of passivation, a |ayer of
approxi mately 0.5 um PECVD oxi de ‘Ca pd@bo%”‘f”éd i Fétr-f ol 4owedhe by a

| ayer of i urn, nitride. Passivation |ayer 18 is very
i npor t ant g ct%)ésg%%igplreoteég § 14 FOUPRet iRt torr B chgiter BRds avh &6t ei gn
inn Conﬁéﬁﬂ'1%%Hpglzg7§idpguies and restrictions of electrical circuit

design determine the electrical connections to a given pad.

I“E.- EOJ..L(.)WJ..“g o e b dl_f—‘ i_ 3y f1e (<] o inop
Ol _,flL'D .[(‘_’..]. i .

Lhe conlacl Lnts 16 i 6
points 16, Flg. 6. Because Lhese contact poinls 16

are loo: e . - . .
ated on Lop of a Lhin dielectric (Layer 14, Fig. 8) Lhe
. ’ . 2

pad size cannol be Loo large since a large pad size brinos wiih
L a large ca?acitance. In addition, a large pad size wilil
interfere wilh Lhe rouling capability of thal layer of metal. It
is Lherefure.preferred'tu keep Lhe size of Lhe pad 1§ relalively
‘small. The sive of pad 16 is however also directly‘related wiLH

Lhe aspecl ratio of vias 3 |
& aspecl ratio of vias 22/36/38. An-aspecl ratio of aboulb 5 ig

acceplabl y onsideralj i
s e [or the tonsideralion ol via elching and via (illing

igd SC QA LI]P‘- - ST i(:.‘ i : - - p
I D i 258 CONSic Iy L_L(Il Li] i
)] -t 2 5 = [~ N AG ] 6 cdan
}J =N L}]P raer . O 1 ] 2 = 5 211 U | |
€ = order O.E O 5 Ui LU 3 LiE r L 12 EXdQL SlZ 8] j. 1
=

dependent. on Lhe Lhickness or layers 18 and 20
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| ayer between the sub-m cron process (of the integrated circuit) arid the
‘Lent'- Il Cron process (of the interconnecting netalization structure is of
crilical inportance since it allow for a 16 .12 APR 2005 cheaper process
that possibly has | ess stringent clean room requirenents for the pi@cARR 7
of creating the interconnecting netalization structure. Layer 20 is a
t hi ck pol yneF@dilet @t iteekayerai(forviexanphe vpos yimd delkhat; chas;.a
“thickness in excess of 2 um(after curing). The range of the polyner
thicknegéuéénb%%HSEfhﬂ#wﬁgpunitbwilﬂDt@ﬁlmd&pbnﬂeﬁhxomaehaatggpal design
requi rements. For the deposition of layer 20 the Hitachi-Dupont polyimde
HD 2732H8Yre9934 ah,viker Lbxhniple: becusedpeTherpol oy nmirde eaAmbee SPIN- 0N
coated and cured. After spin-on coating, the polyimde will be cured at
400 deghtBed €.- @i viRoutuin B wacuubeoneniltd ogenviandi ente Fof &higker
pol yi mide, the polyimde filmcan be nultiple coated and cured. Another
mat er i anth%ﬁ{Elb?ar?%@ﬂaséa ton cHemtce Livayer A20i 18 ¢ aciOkYRBl the nads .
benzocycl obutene (BCB). This polyner is at this tinme commercially produced
by for thstance Dow Chenical and has recently gained acceptance to be used
i nstead of typical polyimde application. The di nensions of openings 22,
36 and 38 have previously

The referenced applicabion does nol impose a limitallon on
Lhe number of contact pads thal can be included in Lhe design,
Lhis number is not only dependent Qn package design requirements
bub is mostly dependent on the.internal circult design
requirementslmf Lhe package. Layer 18 in Fig. 6 can be a bypical

IC passivabtion layer.

The most [requenlly nsed passivabion layer in Lhe presenl:

stale of Lhe art is plasma enhanced CVD {PECVD) oxide and

-

niLr%de. In crealbing layer 18 of passivatbion, a laver of
approximalely 0.5 um. PECVD oxide can be deposiled firsh [ollowed
by a layer of approximalely 0.7 um. nibride. Passivation layer 18
is very lmportanl because it protects the device wafer [rom
moisture and fﬂfeign‘jOﬂrGOHLHminatiUﬁ, The positioning of this
Taver belwean the sub-micron process (of Fhe integrabed circuil)

and | e | (=4 R i ”l-i Cron nDrocess {0 i e e connect) Nl‘ [{{TES P ] HE] r]! FOn
A - . ol L=l R RS A Se L ) REN L THE . ) 2L Ea =W
. i v g (S} . . 3 LT .2 - b L

1 pyseny vy Y se 3l e i H H
slruclure) is of erilical imporiance since i1 allows for a
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been di scussed. The di nension of the opening together with the 17 1 2 APR
12005+ thickness of the |layer of dielectric through which the openings are
created determ ne the aspect ratio of the opening. The aspect ratio

chal l enges the via etch process and the netal filling capability.qFHrR 2
| eads to a dianeter for openings 22/36/38 in the range of approxi mately
0.5 um taredPeunptheesheairght Lekigpen,ngs; 22/ 38 can be in the range of
approximately 2 umto 150 um Thegaspect ra%i%:lg e%ge s 22136/ 38 i s
desi gnedesuchenbats fidd ivng @kothesvia Wi net can_be acconplished. The
via can be filled with CVD netal such as C\}%%t@hﬁgérfteenrcocinne\S’ElB@pper, Wi th

el ect ronegsdinackel  stmdtdtuae . damascene netal filling process, with
el ectroplating copper, etc. As previously stated, for |ow aspect ratio
vias, the filling of the vias is not required as an extra processing step.

A direct contact can be established between the netal |ayers 26 and 28 and
the contact pagsc 18 iEha tgfek appdsigation can be further extended by
applying multiple | ayers of poﬁ%/@ng}?n(suéﬁ agtgg?ylarﬁefe)(fgﬁdeéérﬁpl? her ef ore
be adappetlytoide) amhger. nsari gtyn pfy annl i;cations. T%g2 function of the

structure that has been described In Fig. 6 can “be Uy t‘RéEFCExt ended by

deposi t tagiagsecord rhayer o of « pol .y . top of the previously deposited
| ayer 20 and overl ayi ng t he padsEy Pufls WickOBsledy vary from 2 um

to 150 um, dependent on electrical design reguirements.

For the deposition of layer 20 the Hitachi-Dupont polyimide

BD 2732 or 2734 can, for examnple, be used. The polyimide can be

Spin-on 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 pelyimide, 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 typicai

pelyimide application.

The dimensions of openings 22, 36 and 38 have previously

been discussed. The dimension of the opening together with the

i7
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26 and 28. Sel ective etching and netal deposition or electro plating of
netal can further create additional contact points on the surface of the
second | ayer of polyimide that can be 18 .12 APR 2005 i nterconnect ed 2/APR 2005
pads 26 and 20. Additional layers of polyimde and the thereon created
cont act PpAHSKRREP 96 Eh8t L@t Gbclearic threnglapplicbathompenhags ndiecat ed
extension of nultiple Ilayers of polyimdes greatly enhances the

f1 exi bi | FE2ee datseminndde GEPeRe Fafier efickie canemiimgat i on- i n- part

appl i catiton asPegt Bashowsiad lbasie Uesigm adwanbageeof ihe mef erenced
continuation-in-part application. This advantage allows for the sub-mcron
or fine-filddeg chaebilatyi.n Thhe lemddiat e \dicimeitky 6br épeninktsal | ayers 14

. and the contact points 16, to be extended in an upward direction 30

t hr ough 4%t3&)/ 38nt er tlonnectge36f thpsoxBxtterisi OnScant | neles) iun t k@edi rection
32 in the horizontal plane of the netal interconnect 28 and conmes back
down i n ReH@hdodnvareendiase@i/8A/ 38 ¢dr dughnmehal rhnyerconectox3Batdhe
functions and constructs of the passivation |ayer 18 and the insulating

| ayer 20 ureniibnlas yprevibeuskyeht ghdt ghted . opBhisgbast c36les g advant age  of
the invention is to "elevate" or "fan-out" the fine-line interconnects and
to renovestibesd bntleridornddtsifigoar tie: Mier eitandesub-dcne |l evel to a
metal interconnect |evel that has considerably |arger dinensions and that
t her ef oraeclhaplspptlierthe via can be filled with CVD metal such as CVD

tungsten or CVD copper, with electro-less nickel, with a
damascene metal filling process, with elecfroplating copper, etc.
As previously stated, for low éspect ratio vias, the filling of
the vias is not required as an extra processing step. A direct

contact can be established between the metal layers 26 and 28 and

the contact pads 16,

The referenced application can be further extended by
applying multiple layers of polymer (such as pol?imide) and can
therefore be adapted to a larger variety of applications. The
function of the structure that has been described in Fig. 6 can
be further extended by depositing a second layer of polyimide on
top of the previously deposited layer 20 aﬁd overlaving the pads
26 and 2B. Selective etching and metal deposition or electro
plating of metal can further create additional contact points on

the surface of the second layer of polyimide that can be

18



resi stance and capacitance and is easier and nore cost effective to
‘manuf’acture. This aspect of the referenced application does not include
any aspect of pad re-distribution and therefore has an inherent qu.fgi %@5
sinplicity. It therefore further adds to 19 i 2 APR 2005. the inpor rf'
the referenced application in that it nakes mcro and sub-mcro wring
accessi bIESACog Gl ged aftth adke & and Pével Adde dmtleiepanecdi ons 22, 36
‘and 38 interconnect the fine |evel netal by going up through the

passi vatioy iidepangniie ofhenssinyiaviedé edi ebrtadti eddayers, beontsnuiingdover a
di stance on the wde and thick netal |evel and continuing by descending
from t hé© i @& r&aaular ckPiveta tilcay elthatkd towred @xtiesfpnee fretdltilpavel by -
agai n passi ng down through the passivation and pol ymer or polyimnde:

di el ect ridY &y 8F sPOTHENEIR T riBicmtd vt Rahaares i the Hilsxipahhey actonpl i shed
need not to be limted to extending fine- nmetal interconnect points 16 of
any par t4%dManceypel e hr ke ragicgracost ipeweronringpeutdapml tdr tiictle  and

thick netal Iine 26 and 28. The |l aws of physics and el ectronics wll
inpose |imtations, if any, as to what type of interconnect can by
established in this manner, limting factors will be the conventi onal

el ectrical [Fifi-t Pnghdaetorm Gfc desiishaadesniprgpagathenrdedmynceldC const ant s
and others. \Were the referenced application is of inportance is that the
r ef er enceditéonei-noat iorpan:- partl igpphiboat Tlons priovind@ge 2llows 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 directicn 30 through-metal interconnect 36, this
extension continues in the direction 32 in the horizontal plane
cf the metal interconnect 28 and comes back down in thé 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 appliication 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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much broader latitude in being able to apply these laws and, in so doing,
'provi‘des a consi derably extended scope of the application and use of _
Integrated Circuits and the adaptation of these circuits to a.mﬁd§ Kk 205
thick netal environnent. 20 1 2 APR 2005 This conpletes the discu§s#on o?ﬂ
the construct shown for purposes of reference in Fig.. 6. Following will
further Hee HIREi$86q Phetls dsfegearranarphiatae dhowhaf nifFingkes7a and 7h.
'Fig: 7a shows, for reasons of clarity, a sinplified cross section of the
subst r atB* @i Ae SPRYBE ST HEtT i@% acreacellomt e wislgr fagetlbick metadbstrat e
under the processes of the invention, the highlighted areas that are shown
have preW®¥Hils! Yy BedRtPaemiqilddrgs22. 36 amd X |inksncsnbeet ate -fine-i s a
| ayer of dielectric that has been deposited over the surface of the :
subst r at B2V AGES 1aRYi APERE gHh&d ORge D Hads Tottdions anft BP BGHR S | i nes,
vias and contact points - 16 are the contact points on the surface of the
i nt er confefimydgy S eiqcpis dlayqray e £OBE 1 PpaLRT \atS0R FhHEBANRE P dFéni ngs
have been created through which the contact points 16 can be accessed -
20 is a ‘Hﬁ%l@qda)ﬁé“‘licbfmf)’éﬂ/rﬂ@r‘{elaﬁﬂd continuing by descending from the

wide and thick metal level back down to the fine-metal level by

again passing down through the passivation and polymer or

polyimide dielectric layers. The extensions that are in this

manner accomplished need not to be limited to extending fine-

metal interconnect points 16 of any particular type, such as

_ signal or power or ground, with wide and thick metal line 26 and

28. The laws of physics and electronics will impose limitations,

if any, as to-what type of interconnect can by established in

this manner, limiting factors will be the conventional electrical

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 provideé

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

so0 doing, provides a considerably éxtended scope of ther

application and use of TIntegrated Circuits and the adaptation of

these circuits to a wide and thick metal environment.
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- 21 are the conductive plugs that have been provided through the |ayer 20
‘of polyimde. The thick |ayer 20 of polyner can be coated in liquid form 21

1 2 APR-2005 on the surface of the |ayer 18 of passivation or car)‘ i)ﬁPR o005
lam nated over the surface of |ayer 18 of passivation by dry film

application. Vias that are required for the creation of conductive plugs

21 can be defnragdepyprdmrenticodakcpsotesses tofe photbrutthogreaphyoer can be
"created using laser (drill) technology. It is clear from previous . _

di scussiPGA®CERAL Of hee Baquercénofigl a§er® i lvati ngs ws hbwhurtrheor s section in

Fig. 7a has been created so. that additional electrical conponents such as

an i nduéigrusgedchipacinors andtines| that care bdogneanedion. the asdr face of

| ayer 20 of polyimde 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

(1LD) withinFwhi che | sirsts 1 Foganepecneqef |glamtegr at etnp MW iied espest to the

cross secti-on that-is shown in Fig. 7b, the sane |ayers that have been

i denti fiSe§tion Ff gthysudesd ragai Andprlovildecdkisn thhiisace os2agect banthe

Addi tionally has been shown the upper |ayer 17 of the silicon substrate 10

t hat comtdifgseaef i ee 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 interconnect 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 liquid form

21



sem conduct or devi ces. Al so shown is cross section of an inductor 19 that
has been created on the surface of |ayer 18 of passivation. It nust again
be enphasized that the ohmic 22 J 2 APR 2005 resistivity of the netal that
i's used for the inductor 19 nust be as | ow as possible. For this reh2d¥R 2005
the use of a thick layer of for instance gold is preferred. for -the _
f or mat i oRMoFNT NERICHESE PF, thit lmear biderpfspewAivabion athicek bayéambiatys d
increased the Q value of inductor 19 fromabout 5 to about 20 for 2.4 G&z
appl i cat PBAE Wi cliriféseesént aver sifymiff ipegnt v hpeovieneity ifalmhe Q val ue of
-inductor 19. Referring now specifically to Fig. 3a, this figure refers -
only to pBREkCFEPTyr JiAG PRAS ¥Rl TRony nedt faddrlesscmigghain of ¢l ock pins.
There is shown in Fig. 3a a cross section of a silicon substrate 40 over
whi ch a FRE@REEHIfe L UGEt wbr ka1 sPerdafiiegd hvcopdvemtianalherpnventsont With a
wide and thick wire interconnect network created in a _thick layer of
di el ect r PROLOVENIGHLFPhY PEyERN dfe passitest eAny Alposser(daridAidr ground pin is:
provi ded through the surface of the thick layer of dielectric for external
connect i BACMIFIITiM ng are the various features that are shown in Fig. 3a:
- 40 is the silicon substrate on the surface of which interconnect |ines
-are created in accordance with the

It is clear from previous discussions that.thé sequence of
layers that is shown in cross section in Fig. 7a has been created
50 that additional electrical components such as an inductor, a
capacitor and the like can be created on the surface of layer 20
of polyimide and in electrical contact with conductive plugs 21 
Layer 12z 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 secfion. Additionally has been shown the
upper layer 17 of the silicon substrate 10 that contains activé
semiconductor devices. Also shown is cross section of an inducter
19 that has been created on the surface of layer 18 of

passivation. It must again be emphasized that the ohmic

22



invention - 42 are sem conductor circuits that are created i'n or-on the
'surface of substrate 40 23 12 APR 2Wb - 44 is an ESD ci rcuit-that is
provided for“the protection of circuits 42 - 58 are connection pad‘g1 téﬁ:d% Eh‘ﬁa
sem conduct or devices 42 that have been created in or on the surf'ﬁg
substrate 40 60 is a layer of fine-line int erconnects that has been created
~ overlyi ng°Eohhettihpads Beted thrt seniuserdiier orheevidsesos21964usts lene of
the vias that have been provided in |ayer 60, nore such vias are shown in
Fig. 3a Bitlaf s MRssidagonEonfthii mdseinty thaoeshighld ghtiet BRyés @t | ayer
of passivyation that has been deposited overlying the [ayer 60 of f|rne-l ine
i nt er conhBEL EMBFNE Givd dof SvPERT e HRAC [fessabet e duyhi drayer igguotor 19,
passivation, nore such vias are-shown in Fig. 3a but are, for reasons of
sinpl i ci t§, "HdCHG ARt 882642 | ik dyerropdiel @civdnssisedwhheh) as a
post-passivation process, interconnects have been created 65 is a power or
ground bURLERRL jiNQPEhRECLBIL¥Pm taeoESD tei mbaut 20 fgr i2gidn@HEng in | ayer
64 and further passing through |layers 62 and 60

applications which represents a significant improvement in the Q

value of inductor 19.

Referring now specifically to Fig. 3a, this figure refers
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 cieated

according to the inveption, with é wide and thick wire

interconnect network created in a thick layer of dielectric
overlying a layer of passivation. A powér and/or ground pin is
provided throggh the surface of the thick 1éyer of dielectric for
external connection. Following are the variocus 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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- 66 is the conbined (for multiple connection pads in layer 58) | power
or ground bus 24 1 2 APR 2005 67 is a via that is created overlying the-

| ayer 62 of passivation, nore such vias are shown in Fig. 3a but aﬁ%‘Aﬁ@@mﬁ
~reasons of sinplicity, not highlighted 68 is the power of ground pin“fo

.the multiple sem conductor devices in |layer 58. Fromthe cross section
that is Sholh % 2R §SD3alryikt jthadl dar prewbded risst thepproattinn tite ability
to create interconnects to sem conductor devices that have been created in
or on the st#dcés 82 a substrate has been extended by creating these
interconnects not only in as fine-line interconnects in |ayer 60 but
extendi ng tthérentepreenhben dndxreathensamintaeiudthircMewi £€s i 41 eneennect
network overlying a |ayer of passivation. This provides i mediate  and -

si gni fi cantha®yenékirnscraatdratin hesenl thessar tadaitthenbseapyedio from the
surface of the substrate (reducing parasitic influences, by the

i nt er conned liisneslenet het seimecanaduct ot e demiieS & Rakt akLs §&§@R§%akﬁdor on
the surface of the substrate) while the interconnect network that is

created overeyilggnpheohmgreriof papasssvadi €k GRmikOWaGeRLAl fS, Syl dizer, . t hat
is thicker and wi.der, interconnect |lines. The thick, w de netal
i nt er connedils isannbeof the vias that have been provided in layer 60,
‘more such vias are shown in Fig. 3a but are, for reasons of
simplicity, not highlighted

- 62 is a layer of passivatioq that has been deposited overlying
the layer 60 of fine-line interéonnects

- 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'posthassivation
process, interconnects have been created

- 65 is é power or ground bus that ié connected to the ESD
circuit 44, originating in layer 64 and further passing

through layers 62 and 60

- 66 is the combined (for multiple connection pads in layer 58)

power or ground bus
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used for power and ground distribution, this distribution than takes place
above’ a | ayer of passivation and partially replaces and extends Fhe_.
conventional method of having for these purposes 25 2APR?~AQ a flni?éhﬂ§2m5
di stribution interconnect network under the |ayer ﬁf pasFlvatLon. S )
oints of ipterest can be listed at this tine as they relate to prior ar
ﬁethods and d“?ﬁ%‘?ﬁVgﬁ?Foﬁ? ?ﬁ?%ﬁeé&qysrgyb99dﬁ%eéﬁﬂE§D68|Péyht forfeach.
in that is_used far external .input/output interconnect provides, after
ESD stimuli® %kﬁfﬁﬁiﬁ?édeﬁ?oﬁﬁ t¢%?SE§59 EPPHﬁi%%,F%ﬁfi3ﬁegPFpé3?nt%¥%8nnﬁct
network for_ further _distribution of the power and ground stimuli, and the
fine-1ine p%%%ﬁo%ﬁufngéﬁR&lﬁfE¥Ti?ﬂﬁiqiﬁhﬁéﬂﬁb?ﬂ is created underneath a
| ayer of passivation. It nmust, in this respect and related to the above
provided™ c e PEVPENRRLEF VNG i Fewethanmubyioued sgasoddumiotr requi r e
drivers and/or receiver circuitry. The invention: - does not need to create
an ESD ci r cf¥ 9% ®adRYBFnS8¢hat is used for ext ernal input/out put
interconnect; this inview of the nore robust wiring that drives the ESD
circuit, resulting :

_ From the cross section that is shown in Fig. 3a, its is clear.

'thét, most importantly, the ability to create interconnects to
semiconductor devices that have been created in or on the surface
of a substrate has been extended by creating these interconnects
not only in as fine-line inter;onnects in layer 60 buf extending
_ihe_interconnect by creation a wide, thick wire interconnect
network overlying a layer of passivation. This provides immediate
and significant benefits in that these lines are further removed
from the surface of the substrate (reducing parasitic influences
by the interconnect lines on the semiconductor devices ﬁhat are

~ created in or on the surface of the substrate) while the
interconnect network that is created overlyiﬁg the layer of
paséivation can now éontains 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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in reduced power | oss by an unexpected power surge over the 26 1 2 APR 2005
interconnect line, resulting in nore power being delivered to the ESD
circuit, and - allows for the power and ground interconnects to bedd pegtpy
connected to the internal circuits of a sem conductor device, this either

W t hout an rESP-Cif&W{stQr Wt R, as |l ar . ESD circuit S
previ ously expl ai ned) . ﬁﬁ%?“ﬁ%?ﬁoé§?%%%@$§£%§gﬁtnggr%%}EfEﬁg #ﬁ?gfcéﬁnect
network phRatvksishown in cross section in Fig. 3a addresses only the use
of power and ground connections and does not apply to clock and signal

i nterconnect lines. Fig. 3a can be sunmarized as follows: asilicon
substrate is provided in the surface of which have been created

sem conduct®y, I nd. east _one electrostatic di scharge (ESD)
circuit, a ff?gﬁ%?gggrggfléﬁijﬁiﬁI%%? ?S %%%8??5%6th&?eFlFﬁea%uﬁgﬂ?ate, a

fine-lingegi r : is.created .in.the first—-layer of dielectric
maki ng cgﬁggﬁg ﬁ?t ﬁﬁéggﬁrﬁéghoéfr%ﬁ$ﬁ§’§ﬁ8 tHESESETircuit. A layer of
passivation is deposited over the surface of the first |ayer of

dielectric, a pattern of netal plugs (or, for |ow aspect ratio vias and as
previously ppojted.out, direct interconnects between the overlying |ayers
of mnmetal) is created in the |layer of passivation that aligns with points

of contact ﬁ?&%ﬂ&%@ EH é@ﬁ é%%JJ?%ef%E ggghfé{gntda%y?; gged 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 stimﬁli, and

the fine-line power and ground distribution network is created

underneath a layer of passivation.

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

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

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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dielectric. A second |ayer of dielectric is deposited over the surface of
the | ayer of passivation, a wde thick line 27 i 2APR interconnect network
is created in said the layer of dielectric, contacting the ESD circydiz APRAq5
poi nt of electrical contact conprising a power or ground contact is
rovided in t surface. . of said. second |ayer of dielectric. Fig. 3b

.Brovi des flr}Ll’I}[ grrcoﬁﬁgfgh%”ileﬂt or?tsﬁ’é%drflgaf‘?dﬁo’bq RPET BEhBE dmdl tredndgo

i nt erconneg, | iEré%scgf t he invention whereby these interconnect |ines have
been shown as intefcodfitket df%es 66 and interconnect |ines 66' .

I nterconnect. |ines 66 have been created above the |ayer 62 of passivation
and act as GIEWE TpBwERe RETEIgPEENETPRRGr torrETnneches Lo | e eHoonnadet | i nes
66' have been created below the |ayer 62 of passivation and act as | ocal
power and YPEGAdernter Eshridte nphesirRet et ritng mewitonFugrodaieviicg, 4a
addresses the interconnections of signal and clock line. In Fig. 4a there
is shown i%& EA6BEr sekthant of &S8i tiromi substwidheadbmavbsr witiagh an

i nterconnect network is created according to the invention. An access pin
to an ESD %94t BFDdfist torlasepseveeusiy cuitisiord) L/ O circuits is

provi ded through the surface of the |ayer of dielectric for external
connection. Wiile an ESD circuit is required for all circuits to which an

/O connectio&is )
e method that is used to create the interconnect network

that is shown in cross section in Fig. 3a addresses only the use
of power and ground connections aﬁd does not apply to clock and
signal interconnect lines. Figl 3a can be summariéed as follows:
a silicen substrate is provided in the surface of which have been
created semiconductor devices and at least one electrostatic
~discharge (ESD) circuit, a first layer of dielectric is deposited
over the substrate, a fine-line interconnect network is created
in the first layer of dielectric making contact with the active
circuits and the ESD circuit. A layer of passivation is depecsited
over the surface of the first layer Qf dielectric, a pattern of
‘metal plugs (or, for low aspect ratio vias and as previously
pointed out, direct 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 layer of passivation, a wide thick line
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establ i shed and i ndependent of the type of circuit to which the 1/0
‘tonnéction is established, the 1/0O interconnect can also be M28 1 2 APR
2005 provided to a receiver circuit or a driver circuit or an I/Ogircuit.
The not previously highlighted features that are shomn_hn Flgh_4§& 2
invention provides a interconnect network conprising wde, thick
_interconﬁ%g?r??%ﬁﬁftfSFtH?gfr}?nﬁﬁ?ﬁ$%§flPhéat?d@%edﬁﬁﬂrspénﬁFe%???ﬁﬂq't

i nvention creq;es %Pingsﬁconnecl network of thick, wi de interconnect
sign

for the cPocK

Lac

he
i nes

sttt ovér BrAg 8 L5 6r lpsestaation, 70 is

an ext ernal connectiongggin that is provided for the ESD circuit 45 and

for drivefTiecsiVPed PP

clock and_signal stimuli to circuits 45 and 45, and 72 is a clock or
bGE THA I°E0Fedp¥8T i 9 tHe L9GiéFeonnect | ayer 64 using thick, wi de
wires for interconnect lines; it nust be noted that the clock and signal
interconnect line distribution is entirely contained within the |ayer
wi t hout provigjng an external point_of I/O interconnect.

1

si gnal

g. 3b provides further insight into the creation of the
power and ground interconnect lines of the invention whereby
these interconnect lines have been shown as interconnect lines 66
and interconnect lines 66’ . Interconnect lines 66 have been
cfeated above the layer 62 of passivation and act as global power
and ground interconnect lines. Interconnect lines 66’ have been
created below the layer 62 of passivation and act as local power

and ground interconnect lines.

Referring now to Fig. 4a, Fig. 4da addresses the
interconnections of signal and clock line. In Fig. 4a there is
shown is a cross section of a silicon substrate 49 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
reqguired for all circuits to which an I/0 connection is
established and independent of the type of circuit to which the

I1/0 connection is established, the I/0 interconnect can also be
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The nmethod that is used to create the interconnect network that is shown
in cross section in Fig. 4a can be sunmmarized as follows. A silicon
substrate is provided, active circuits have 29 1 2 APR 2005 been cr at,_f% bas
the surface of the substrate including an ESD, receiver, driver and®l/
circuit. .Fi rs of dielectric.of inorganic paterial are_deposited
over thepgégg§?%?%$eaxﬁcﬁgy Fne’ "Fht e rPon&Et VAt bR % 68t &40 n the

| ayers 0E19£§£§Ctri0, maki ng contact with the active circuitry. A |ayer of
passivation "I'S deposited over the first thin layers of dielectric, a
pattern of netal plugs is created in the |ayer of passivation (or, for

| ow aspect ratio openings, direct contact is established between overlying
| ayers of tal through an opening in an interposed |ayer of dielectric),
the metal i eePé)&nHﬁE?%O%ffJii@ﬁ“\ﬁhtlﬁ%aﬁﬁt Eealres ddpli aaP ebewactn ifiathe
surface Qf the first layers of dielectric. One or nore thicker |ayers of

di el ectri‘é deposited over the surface of the |ayer of passivation,
typically of an organic material, a wide thick |ine interconnect network
is creal edio PHENEhPRKRFOTIgRS 20f niREFRRE ¢ e nerakichgcelpet sirgalvideont act
with the netal plugs or the netal pads in or under the I|ayer of
passivatioﬁPlFﬁcPBgFﬁ@O?%?QQN%%ﬁﬁé ESp, d eeeiriondpifvéhe ofod @reircuit. A
poi nt of electrical contact is provided in the surface of the second |ayer
of diel ect ri'"@"¢d ERE™ESD, recei ver,

- the invention creates a interconnect network of thick, wide
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
circuits 45 and 457, 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 5e noted that the clock and signal interconnect

line distribution is entirely contained within the layer 64

without providing an external point of T/0 interconnect.

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

follows. A silicon substrate is provided, active circuits have
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driver or I/Ocircuit. Fig. 4b provides further insight into the creation
of the signal and clock interconnect |ines of the invention whereby these
i nterconnect |ines have been shown as interconnect lines 71 30 12 APR %g\%@]
and interconnect lines 71'. Interconnect |ines 71 have been creatdd A o
the | ayer 62 of passivation and act as global signal and clock
i nterconh&gR FFesed |imt dheoRnBEact iafes Pl 'subaeat deiorloméayedn bisdmw t he
| ayer 62 of passivation and act as |ocal signal and clock interconnect
| i nes. Fir§cebeesholisi vercradsIidectiomicf. &igiski tonesubst KdkeeedOrdvess whi ch
a interconnect network is created according to the invention, with the
i nt er conhBEFIpet nWitd carigat edei derpetiieck dvayetheofuidi tedaget, r ke foverl pidg a
| ayer of passivation and remaining internal to the thick |ayer of-
di el ect r i2teNeOESDt medobver 15 créaterd dm th® thyed tomedesscpicj s provi ded
through the surface of the |layer of dielectric for external connection.
Shown i nmFkgng Smt@nd mothpteyi ausiye hiighhiighteds i saidie o@l peks 0¥asignal
i nterconnect line 74, providing for an interconnect schene of thick, wde
| i nes oveéerl §¢pesid grassierathent | ayerthimernelyy raooc ext Erdalr- ik, Qa connastd ons
are provided. Due to the thick, wide Iines of the interconnect network
that is efeaterll avexdsyiingcaeapagsivdthcon alyayepf pdwesictaadlnandrsi gnal
di stribution can take

low aspect ratioc openings, direct contact is established between

overlying lavyers of metal through an opening in an interposed
layer of dielectric), the metal interconnects align with points
of electrical contact in the sﬁrface of the first layers of
_"dielectric. One or more thicker layers of dielectric are
deposited over the surface of the laver 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 passivatiocn, including to the one ESD, receiver, driver
or I/O 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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| ace entirely within the interconnect |ayer 64, this as opposed to prior
art nmethods where, for clock and signal distribution |ines, each thick,
wi de interconnect |ine (where such thick, wide interconnect |ines rﬁ? o005
used) nust be provided with at | east one 1/0 connect point for ofgik %
connection. 31 j2 APR 2005 The method that is used to create the wi de thick
line infEFcoRhBEECMISHs 1EREE 14  shbwrigpPreesss lseet i bn HaveFbgen5a can be

summarized as follows and is simlar to that described above for Fig. 4a.
A silicofTsabstrafevs Sher deraeds? aef iRas davitées haveactheen ggobwilded in the
surface of the substrate. First thin layers of dielectric are deposited
over the3ddPfAceNdfokafk dabstrarecch Liriate- [Tntercateeconnests Aéf woakei s
created in the first layers of dielectric conprising fine-line
i nt er conk&EF Fravied rsldiongtheohtaer & tdf peisstzabior|wot rdctakhscontact in
the surface of the substrate. A layer of passivation is deposited over the
surface Sépnfheatd retoqkayairsrobneeet ecitndsc, a pattern of conductive
interconnects is created in the |ayer of passivation that aligns wth the
points of electrical contact in the surface of the first |ayer of
dielectric. One or nore second |ayers of dielectric are deposited over the
surface of Hite lPayehovd passisstsieotiomaking siligety isoabteond and amidrh t he
conductive interconnects in the |ayer of passivation.

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,

_ d;iver or I/O 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, 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 one

I/0 connect point for off-chip connection.
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Fig. 5b provides further insight into the creation of the signal and clock
I nterconnect |ines of the invention whereby these interconnect |ines have
been shown as interconnect lines 74 and interconnect |lines 74'.

I nterconnect lines 74 have been created above the |ayer 62 of pask? $&Ri 258
and can act as global 32 12 APR 2005 signal and clock interconnect |ines.
Interconnect lines 74" have been created below the |layer 62 of passivation
and act as local signal and clock interconnect lines. It nust further be
enphasi zed t h&te THeE! thgs Ba- Birhdw &repicaethe neldatiéricdniaént net work 60
that underlies the layer 62 of passivation, the invention also enables and
~can be fapFpEFoRSGtedd@gswibatthe Fomyl énecebbai matiiam ofh Fhe.f bae=dd ne

i nterconnect network 60 and creating an interconnect network 64 that uses
only thiBR, SWitridacess Foilehs saappld cdnionrofotiiert idesentiben, abdwes first

| ayer of dielectric 60 is not applied, the [|ayer 62 of passivation is
deposi t edo8i Fegt |42 ovesitheosusfiasraife itherovedtdd aanvectizoncpadsads in
or on the surface of substrate 40. It is further of value to briefly

di scuss PRe" abpveldgdipneivbat edr gk addtéssedbdi st fectiiontbehnweena§émne- | i ne
interconnect lines and wide, thick interconnect lines. The follow ng

poi nts appl §i¢teattiis pegpdeposited over the surface of the substrate, a

fine-line interconnect network is created in the first layers of
dielectric comprising fine-line interconnect lines, making
contact with points of electrical contact in the surface of the
substrate. A layer of passivation is deposited over the surface

_ of the_first_layers of dielectric, a pattern of conductive
interconnects is created in the layer of passivation that aligns
with the peints of electrical contact in the surface of the first
layer of dielectric. One or more second layers of dielectric are
deposited over the surface of the layer of passivation, making

- electrical contact with the conductive interconnects in the layer

of passivation.

Fig. 5b 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 74
and interconnect lines 74’ . Interconnect lines 74 have been

created above the layer 62 of passivation and can act as global
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- the prior art fine line interconnect lines are created undérneath a

"l ayer of passivation, the wide, thick interconnect Iines of the invention
are created above a |l ayer of passivation 33 j.ZAPRMthe fine-Iline
i nterconnect lines are typically created in a |ayer of inorganicl2APR 2003
dielectric, the thick wde interconnect |lines are typically created in a

| ayer ofigha®l ecld icQoe@NPkt St Ry ..Thi s because an inorganic nmaterial
cannot be deposited as a thick | atyrePr%gF'dlhétfeer&Oﬁ“@CEeéaﬂ%% Blcthaae | ayer

of di elleedn iraspuhdyrdeyg! op. fi and crack as a result fine-line
i nterconnect netal is typical Ia;'s?%g ggtg P37ty 2 terh88e aft sputltceralni t h

resi st siqghiingnar -0k-da niogesses using oxide etch with

el ectroplating after which I's app F2d. Either one of these two
approaches cannot create thick nmetal due to cost considerations or oxide
cracking thick, w de interconnect lines can be created by first
sputtering a thin netal base |ayer, coating and patterning a thick |ayer
of photoresist, applying a thick layer of nmetal by electroplating,

renmovi ng thenpat terned pphotoresist and perform ng netal base etching (of
the sputtered thin metal ng%%% R E 1T tﬁégho‘tﬂh%ﬁ s sf r-sbhehor eat i on of a

patterkiek-1ine interconnect network 60 that underlies the layer 62 of

lpa551vation, 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 wires. For this application of thé

invention, the first layer of dielectric 60 is not applied, the
layer 62 of bPassivation is deposited directly over the surface of

the created  connection 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 passivation, the wide, thick

interconnect lines of the invention are created above a layer

of passivation
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very thick metal, nmetal thickness in excess of 1 pmcan in this manner be
achi eved while the thickness of the layer of dielectric in which the thick
nmetal interconnect lines are created can be in excess of 2 pm 34 MRRIE
2005 Although the invention has been described and illustrated wt
reference tqQ specific il]ustrative enbodinments thereof, it is not intended
.that the’in PERHEF i T T FF TP eChodénes| # iRt aticpd lenbods pehtisy aThose
skilled in_the art. will recognize that variations and nodifications can be
made wi t hout™Y§&parFt FRGFIF s espiriFt bre tHEL Gvelel enteftoimedther ef or e
intended ta . include within the invention all such variations and

nodi fi cati SRhPCR FRPYCan thictephedsébpe Mvehefaggendetretai ns  and
equi val ents thereof. 35 1 2 APR 2005 Clainms 1. A nmethod of form ng a post
passi vat i oif oPhtErBBnRREFiTh, EéspPrsinge Forifianyaone vrteni@l intrewnal
circuits conprising one or nore active devices in and on a sem conductor
substrat e; ToFRPRGIBAG ®F e ckSBHaERF cof tdidlorated o heaadsonssai ¢

sem conduct or substr at e; )
layer of dielectric would develop fissures and crack as a

result

- 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 interconnect lines can be created by first
sputtering a thin metal base laver, coating and patterning a
thick layer of photoresist, applying a thick layer of metal by
eléctroplating, removing the patterned photoresist and
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 um 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 um.
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a fine line netallization system over said sem conductor substrate in one
or nore thin layers of dielectric; depositing a passivation |ayer ‘E%\a’lﬁ[BR 005
said fine line netallization system formng a thick, wide netalli tlor‘?

system above satHoupassiyatiQnekaye i,n. one, or _nmore thick |ayers of
di el ectric, wherei n@zai d thick }Layellr’“,"éS ot di §IFEEF P thiloératefan said

thin layenssnol-diglecd rif, 2in.said thick, wde nmetallization system
is used as a distribution Sp\r%ﬁg?\%\gr%klfg?s%rna é'1V§c{3F1P8§i‘m%‘i1i‘srthl§f§,eoéﬂdlWnerei n

said thijgknow der et al ld,zation systemis connected to said one or nore
ESD circuits. said one ogrhza?fcortgei At B R O i di e ted gy thesst | east one

of f-chi pigoptact pid. . net hod of aim1 wherein said distribution
network is connect ed E;tngbosd-aglgl "ES rP}il TUITS Afd 8 5B Pone'idd rmppenime er nal

o]
Cir
circuitschyeVias; Wi re foroed through said one or nore thick layers
of dielectric, throug sagllddmﬁgég?\:/aaﬁod’r‘? I%ﬁ'{/‘ep,e BAE 'Ry apdrbiegor nore
thin |ayersgofhdigl ectric,, 36.1 2 APR 2006 3. The nethod of Claim2
wherein sai d eleect%%a sty VLGP désia psesLDre gnsendedoleage.

. include within the invention all such variations and

modifications which fall within the scope of the appended claims

and equivalents thereof.
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4. Thé met hod of T aim3 wherein said ESD circuit

with said one or nore internal <circuits, through said distribution
5. The method of Claim3 wherein said distribution netmork acts
as a global distribution for said power or ground voltages, and
are further connected to local power/ground distribution netmork
said fine line metallization system, 6, .The nmethod of Claim2 mhereln sai d
electrical stimulus conprises a clocﬁ or signal voltage. 7. The nethod of

further conprising connecting driver, receiver or 1/0 circuits in

series between saifl AAGLQY JPOBrAlhgChISGORa8, vRENS, and said
distribution network. 8. The nmethod of Caim7 wherein said ESD circuit

net wor k.

Claim6,

is connected in par AFF®fcmmErtigrd apPTRESin®scei ver or 1/0 circuits,

is connected in parall el

DRl

t hrough said distribution network. 9. The nethod of C aim#6 wherein sald

di stribution nepyork acts as a | obal dlsﬁrlbutlon for said clock or

CORPECt RSB ELRF CHock/ si gnal

si gnal

vol t ages,

" SaPBevPas™ E‘e MEERE

di stri but benmoes vartkisref dieredesnisadnt fame kenécomdialdr zabisonrasyst em 10.
The nmethod of Claim1 wherein netal in said thick, wde netallization
systemis fornmed to a thickness of

forming one or more ESD circuits formed in and on said

semiconductor substrate;

a fine line metallization system, over said
semiconductor substrate in one or more thin layers of

dielectric;

depositing a passivation layer over said fine line

metallization system;

forming a thick, wide metallization system above said

passivation layer, in one or more thick layers of dielectric,

wherein said thick layers of dielectric are thicker
than said thin layers of dielectric, wherein said thick,
wide metallization system is used as a distribution
network for an electrical stimulug, and wherein said
thick, wide metallization system is connected to said one
or more ESD circuits, said one or more internal circuits,

and to at least one off-chip contact pin.

2. The method of Claim 1 wherein said distribution
network is connected to said ESD circuits and to said one or
more internal circuits by vias, which are formed through said
one or meore thick layvers of dielectric, through said
passivation layer, and through said one or more thin layers of

dielectric.
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greater than about 1 mcroneter. 37 2 APR 2005 11. The method of Caiml
wherein said one or nore thick layers of dielectric is each forned to a

t hi ckness of greater than about 2 mcroneters. 12. A nethod of form ng
post passivation interconnection, conprising: forning one or nord 2 APBZ&I
circuits conprising one or nore active devices in and on a sem conductor

substrate; forning one 4l HOEEGESH: GiL LS b a0d ony sald . segl conduct or

substrate; formngaflne ne me I Zation systém over

seni conduEdRuLEhsIURTI Sies BnBOWET Myt enchind vayergeof dielectric;
depositing a passivation layer over said fine line metallization system
formng a thick, wide netallizati oneré%/st em above said passivation |ayer,

in one or nore thitk | &er debhodef e 3 wiRERER el ESPhcékSayer s of

di el ectri esacenhddikerid harasakd withrl r!sell@)/%'hﬁ @i‘ &l aGitdraaiwherei n said
thick, wde rretalll gower or ground distribution

network f&FT% b%%\lertzkgrfp S‘rﬁéhée Jr'r?)'iﬁl Urtelé"BeBFFV and wherein said thick,

wi de
5. The method of Claim 3 wherein said distribution
network acts as a global distribution for said power or ground
voltages, and said vias are further comnnected to local
power/ground distribution networks formed in said fine line

metallization system.

6. The method of Claim 2 wherein said electrical

stimulus comprises a clock or signal voltage.

7. The method of Claim 6, further comprising
connecting driver, receiver or 1/0 circuits in series between
said one or more off-chip contact pins and said distribution

network.

8. The method of Claim 7 wherein said ESD circuit
is connected in parallel with said driver, receiver or I/O

circuits, through said distribution network.

9. The method of Claim 6 wherein said distribution
network acts as a global distribution for said clock or signal
voltageg, and said vias are further connected to local
clock/signal distribution networks formed in said fine line

metallization system.
10. The method of Claim 1 wherein metal in said

thick, wide metallization system is formed to a thickness of

greater than about 1 micrometer.
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metal lization systemis connected to said one or nore internal circuits,
and to at | east one off-chip contact pin. 13. The nethod of Caim 12
further conprising forming one or nore ESD circuits, in and on salg@ APR 2005
sem conductor substrate, connected to said distribution network, and in
parallel w t h sai dlone The netkodndEraiadincilr @hbtein%ﬂd 2nAPRr200be 14. The

nmet hod of i%)l%r 1%13%.‘:919 84 réab tlf%n tvvorlgihlcbconnecked to said

ESD CII’CUItS an oneo nore 1 nternal "cIfcui y vias whi ch are
formed t Breaghr stian ah%ltoﬁ noerometieds .| ayers of dielectric, through said
passivation |ayer, and through said one or nore thin layers of dielectric.
15. The method of Claim 12 wherein said distribution netwrk acts as a

gl obal distributidrffo &FaCPoerfOMigiodn@°st npatsivadignsai d vias are

further cenaeebekdtodrocabmpeneiAground distribution networks formed in
said fine line netallization system 16. The method of C aim 13 wherein

there is one or nore ESD circuit formed for each said off-chip contact

pin. 17. The net hatbwofing anem &2 whes eintareibal cipcshidl cdrpirélsingi ﬁhee

..nEtaI||Z%&I8Qrgy§é§¥9éfﬁev cggdlﬁoégﬁtgﬂ(a(ggﬁicgéductor substrate;

forming one or more ESD circuits in and on said

semiconductor substrate;

forming a fine line metallization system over said
semiconductor substrate in one or more thin layers of

dielectric;

depositing a passivation layer over said fine line

metallization system;

forming a thick, wide metallization system above said
passivation layer, in one or more thick layers of dielectric,
wherein said thick layers of dielectric are thicker than said

thin layers of dielectric,

wherein said thick, wide metallization system is used
as a power or ground distribution network for a power orxr
ground input, respectively, and wherein said thick, wide
metallization system is connected to said one or more
internal circuits, and to at leasgst one off-chip contact

pin.

13. The method of Claim 12 further comprising
forming one or more ESD circuits, in and on said semiconductor
substrate, connected to said distribution network, and in

parallel with said one or more internal circuits.
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greater than about 1 mcroneter. 18. The nethod of Caim 12 wherein said
one or nore thick layers of dielectric is each forned to a thickness of
greater than about 2 mcroneters. 19. A nethod of form ng a post PR 2005
passivation interconnection, conprising: form ng one or nore |nter 'ﬁ
circuits conprising one or nore active devices in and on a sem conduct or

substrat e; form naLg, fime heBRoABSAldlizal 18NWAYSE BN s AVERiE8kdbution
_sem conductor supstrate in _one or re thin la ers of dlelectrlc

deposi ti g HoBR s ISPy EP BT KSR FECHALE | #R d9 £33 OABRE 2896
netalllzmbrenlﬁystmﬁm diafoniing By twiak, whiidd aeéaférmgﬁ|um10ﬁgﬁte@1@bove sai d

paSS|vat| .0ne.qr nDre t ayers f di.el ectric, wherein said
t hi ck IayggsogfﬁéF%ﬂéb ﬁh &a Fe°t 1éiqﬂ§£{ TOUdH £ gyers of

d|eIectrp@ssmM@tEmnlkﬁyai,thndkthnwmghr&amﬂ bneabramn&y&&amlﬂayasedmfas a
dlstrlbuhlg@eggiﬁ?rk for a clock or signal voltage, and wherein said
thick, w de net ization systemis connected to said one or nore internal
circuits. 20. The nethod of Claim19 wherein said distribution

15. The method of Claim 12 wherein said distribution
network acts as a global distribution for said power or ground
inputs, and said vias are further connected to local
power/ground distribution networks formed in said fine line

metallization system.

16. The method of Claim 13 wherein there is one or

more ESD circuit formed for each said off-chip contact pin.

17. The method of Claim 12 wherein metal in said
thick, wide metallization system is formed to a thickness of

greater than about 1 micrometer.

18. The method of Claim 12 wherein said one or more
thick layers of dielectric is each formed to a thickness of

greater than about 2 micrometers.

19, A method of forming a post passivation

interconnection, comprising:

forming one or more internal circuits comprising one

or more active devices in and on a Semiconductor substrate;

forming a fine line metallization system, over said
semiconductor substrate in one or more thin layers of

dielectric;

depositing a passivation layer over said fine line
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network is connected to said one or nore internal circuits by vias, which
are formed through said one or nore thick layers of dielectric, through
sai d passivation layer, and through said one or nore thin |ayers of
dielectric. 21. The nethod of O aim 20 wherein said distribution ﬁ%ﬁ“ﬁ?ﬂm5
acts as Be§pobiFatiut mystemen for said clock or signal voltages, and said
vias are further connected to local clock or signal distribution networks,
respectively, fornmed in said fine |ine netallization system 22. The

met hod of C ai m 1FKergi @ hetdf: iHosamgtal ki ert ik dvshelapPP¥atid syst em
is 1;] o(r]I rregafaéiﬂaft:tﬂzchmf&e&ﬁﬁ.n Qié@aéﬁrmdﬂwmhabﬁu%]aﬁifﬁi Qfasom&te@]gecgiz&lz, The

nmet hod o alm 19, r.ein.said on r _nore, thic ayers ielectric are
Cach for wegrBLT S Ul 1880 80 NOF Pleai®ib st 456 i shan 5t S

thin layers of dielectric,

wherein said thick, wide metallization system is used
as a distribution network for a clock or signal voltage,
and wherein said thick, wide metallization gystem is

connected to said one or more internal circuits.

20. The method of Claim 19 wherein said distribution
network is connected to said one or more internal circuits by
vias, which are formed through said one or more thick layers of
dielectric, through said passivation layer, and through said

one or more thin layers of dielectric.

21. The method of Claim 20 wherein gaid distribution
network acts as a global distribution for said ¢lock or signal
voltages, and said vias are further connected to local ¢lock or
signal distribution networks, respectively, formed in said fine

line metallization system.

22. The method of Claim 19 wherein metal in said
thick, wide metallization system is formed to a thickness of

greater than about 1 micrometer.

23. The method of Claim 19 wherein said one or more
thick layers of dielectric are each formed to a thickness

greater than about 2 micrometers.
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