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2000, now Pat, 6,495, 442.

RELATED PATENT APPLICATIONS

[0002] This application is related to U.S. Ser. No. 09/251,183, filed on Feb. 17, 1999, now
Pat. No. 6,383,916, which is a continuation-in-part of U.S. Ser. No. 09/216,791, filed on Dec.
21, 1998, now abandoned. This application is also related to U.S. Ser. No. 09/637,926, filed

on Aug. 14, 2000, now abandoned.

BACKGROUND OF THE INVENTION

[0003] (1) Field of the Invention

[0004] 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.

[0005] (2) Description of the Prior Art
[0006] 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 device performance are



[ 0005] (2) Description of the Prior Art [0006] I|nprovenents in

sem conduct or device perforrnance are typically obtained by scaling
down t he geonetric dimensions -of the:Integrated Circuits; this -
results in a decrease in the cost per die while at the sane tine Sofe
aspects of sem conductor device performance are inproved. The netal
connections which connect the Integrated Grcuit to other circuit or
system conponents become of relative nore inportance and have, with
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relatively high values, degrade device performance, resulting in even

nore severe effects for hi gher frequency applications and for |ong
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effects for higher frequency applications and for long interconnect lines that are, for instance,
- used for clock distribution lines. Also, fine line interconnect metal cannot carry high values

of current that is typically needed for ground busses and for power busses.

[0008] It has previously been stated that it is of interest to the semiconductor 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. The invention provides such a method. 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



schene of the present invention, the interconnections that are
created above a | ayer of passivation can be considered the freeways
between cities. [0009] FIG 1 shows a cross section of a silicon
substrate on the surface of which has been created a conductive

i nt erconnect network. The structure that is shown in cross section in
FIG 1 addresses only and is limted to prior art power and ground

di stributi,on networks.. .The various features that ha een

i ght | ghedg et Sae Sl e TR TR ok R s26E BF R ygnerof
substrate on the surface of which ha%)been created an interconnect

net wor k [PBYLRCn%AD by coniffred RGeS 25t PeLd iR Eifduct or circuits that

have been created in or on the surface of the substrate 40 [0012] 44,
two electrostatic discharge (ESD) circuits created in or on the
surface of the substrate 40; one ESD circuit is provided for each pin
that is d@¥EIEIDlshpyr acsasesastipn ebnsibean ghyrafgimige safacs ob whishdwy been
[0013] 46 is a layer in which interconnect |ines are provided; these
i nt er conmemted|a doeducare imdrovmmetthetveurk f Bestroftusubatis gtoend0 canaglsagiicem
the | ayer 48 of passivation and represent a typical application of
prior ar i neddrésed dnf i Nneed & priditasgobiengnd drognd dift8heANREIGkS. The
| ayer 46 typically have high resistivity and high parasitic

capaci t aRggous features that have been highlighted in FIG. 1 are the following:

[0010] 40, a silicon substrate on the surface of which has been created an interconnect

network

[0011] 42, a sample number of semiconductor circuits that have been created in or on the

surface of the substrate 40

[0012] 44, two electrostatic discharge (ESD) circuits created in or on the surface of the
substrate 40; one ESD circuit is provided for each pin that is accessible for external

connections (pins 52, see below)

[0013] 46 is a layer in which interconnect lines are provided; these interconnect 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 interconnects in layer 46

typically have high resistivity and high parasitic capacitance



[0014] 48 is a layer of passivation that is deposited over the
surface of the layer 46 in which interconnect |ines are provided
[0015] 50 is a power or ground bus that connects to the circuits 42
via fine-line interconnect lines provided in |ayer 46; this power or
ground bus 50 is typically of wider netal since this power or ground
bus carries the accunul ated current or ground connection for the
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or ground bus 50.1%0017 From t he above the foll ow ng can be
sunmar i z &SYETCRMEEies A PIANY 4 are created in or on the surface of a
silicon substrate 40, interconnect lines in |ayer 46 are created for
these circuits 42 and 44 for further interconnection to external
circuitry, the circuits 42 and 44 are, on a per 110 pin basis,

provi ded [¥16h5@is aGSDee pr goind Hus thatisesecsite theicirsuits22 oy &ndréne wiarépnnhe
ESD circuit 44 are connected to a power or ground pin 52 that

penet r at ésesprbeijed indByep B6 phisgiowat orogrounbhes 58 yerypk8llodf widsisinetal dinoe this
the final |ayer that overlies the created interconnect |ine

struct ur @owainél drfgrdibak esreiente atcunulaed LRARAT feabihd ddandcaYye Fordle @vices
passivation are fine line interconnects and have all the electrical

di sadvanyyages of fine line interconnects such as high resistivity and
hi gh parasitic capacitance. [0018] Relating to the cross section that
is showmn in FIG 1, the following coments applies: ESD circuits 44
are, as is known-in the art, provided for the protection of

sen cond circuits 42 agai nst unexpect | ectrical charges,.., For
Chi s v oaddil B fibie: BrdPuRORRaR o BE BREsReThEE bb B Pa P RGP el
nmust be %rovided mﬁtg a%AESD circuit, 44.

as been connected to the power or ground bus 50.

[0017] From the above the following can be summarized: circuits 42 and 44 are created in or
on the surface of a silicon substrate 40, interconnect lines in layer 46 are created for these
circuits 42 and 44 for further interconnection to external circuitry, the circuits 42 and 44 are,
on a per I/O pin basis, provided with an ESD circuit 44, these circuits 42 together with the
ESD circuit 44 are connected to a power or ground pin 52 that penetrates a layer 48 of
passivation. The layer 48 of passivation is the final layer that overlies the created
interconnect line structure, and the interconnect lines underneath the layer 48 of passivation
are fine line interconnects and have all the electrical disadvantages of fine line interconnects

such as high resistivity and high parasitic capacitance.

[0018] Relating to the cross section that is shown in FIG. 1, the following comments applies:

ESD circuits 44 are, as is known-in the art, provided for the protection of semiconductor



[0019] FIG 2 shows a cross section of a prior art configuration that
resenbl es 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 shows in
addition (to the previously highlighted aspects of FIG 1): [0020] 45
are two ESD circuits that are provided in or on the surface of the

substrate, 40. ESD circuits 45 are always required for, any,external
connect i GRS AT RGP S op LRy TR 487 PUUB T 4G bR APt o o
circuits that can be receiver or driver or_2110 circuits for input
(receiveP?nHPmﬁﬁFﬁﬁFm? 7 TpE§hPe grovided Yl CV%EH%%tively [0022] 54
is a clock bus [0023] 56 is a clock or signal pin that has been
extended through the | ayer 48 of passivation. [0024] The sane
comments apply to the cross section that is shown in HG 2 as

pr evi ousI[§01RAVES. Bebnwaadessiachion eSperedr atteoppurdtionihithesgmbiesdiarassy
statenent that the |ayer 48 of passivation is the final |ayer that
over | i es s¢diencheai mdFISt i Ulietskrectusentattih ehowmt ie caenmedon in FIEs 2 howkayer
46 underneath the |layer 48 of passivation are fine line interconnects
and have aadiksseénly and is limited to clock and signal distribution networks. FIG. 2 shows in

addition (to the previously highlighted aspects of FIG. 1):

{0020] 45 are two ESD circuits that are provided in or on the surface of the substrate 40; ESD

circuits 45 are always required for any external connection to an input/output (I/O) pin 56

[0021] 45' which are circuits that can be receiver or driver or I/O circuits for input (receiver)

or output (driver) or /O purposes respectively

[0022] 54 is a clock bus

[0023] 56 is a clock or signal pin that has been extended through the layer 48 of passivation.
[0024] 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 as a summary statement that the layer 48 of

passivation is the final layer that overlies the created structure, and the interconnect lines in

layer 46 underneath the layer 48 of passivation are fine line interconnects and have all the



el ectrical disadvantages of fine line interconnects such as high
resistivity and high parasitic capacitance. [0025] Further applies to
the cross section that is shown in FIG 2, where pins 56 are signal

or clock pins: [0026] pins 56 nmust be connected to ESD circuits 45
and driver/receiver or 110 circuits 45 [0027] for signal or clock
pins 56, these pins 56 nust be connected not only to ESD circuits 45

but also to driver receLv |10 clyeul hl.i.ght ed..as s
circuits %gmc?lﬁhsl—afl@mafes f’g%?gﬁmedf"ieécron?%cfs ek 3%118‘(55{%%%‘["% %rl%ﬂlﬁ% P
passed throu%h the ESD circuits 45 and driver/receiver or 1/0
circuit sC#gcliaCRese stinuli are further routed using, under prior art
nmet hods, fine-line interconnect wwres in |ayer 46. A |layer 48 of
passivation is deposited over the dielectric layer 46 in which the

i nterconnect network has been created. [0029] It is therefore of

i nt er est [@@51 Rertize ppdizs tuthe orosasdctivo that swheten @ Fie: Rowhast pigp daeiersignal
i nterconnect |lines that renoves typical limtations that are inposed
on the i ntekeopmect Wi res, such as unwanted parasitic capacitances
and high interconnect line resistivity. SUMVARY OF THE | NVENTI ON

[0026] pins 56 must be connected to ESD circuits 45 and driver/receiver or /O circuits 45'

[0027] for signal or clock pins 56, these pins 56 must be connected not only to ESD circuits

45 but also to driver or receiver or I/0 circuits, highlighted as circuits 45" in FIG. 2

[0028] after (clock and signal) stimuli have passed through the ESD circuits 45 and
driver/receiver or I/O circuits 45', these stimuli are further routed using, under prior art
methods, fine-line interconnect wires in layer 46. A layer 48 of passivation is deposited over

the dielectric layer 46 in which the interconnect network has been created.

[0029] It is therefore of interest to the semiconductor 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
[0030] 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.



[ 0030] A principal objective of the invention is to provide a nethod
for the creation of interconnect netal that allows for the use of
thick and wde netal. [0031] Another objective of the invention is
to provide a nethod for the creation of interconnect netal that uses
the application of thick |ayer of dielectric such as polyner. [0032]
Yet another objective of the invention is to provide a nethod that

all ows f creati.on of .l ong i nterconnect |ines er eby t hese
Pong  nt QLR REEPETIET bt IOt IGRRT B ot dfifrobPEiFisbitbe hi gn
parasitic¢ capacitance, [003 A still rther objective of the
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of current for the creation of power and ground distribution
networks. [0034] A still further objective of the inventionis to
create interconnect nmetal that can be created using cost effective
met hods BY03EH &at ansther hbjeithtea domnestionst talprovwds a methag ghat gdiows for the
passivation after the | ayer of passivation has been deposited. [0035]
| n accor danden vf bhg tiecabpadiney,etheadytiiese iamgémticomeat livewdoabhiode hih
provi ded for the creation of interconnect lines. Fine |ine

i Nt er conngtdtsncd beinpbOYdedech patasatid dapsditah@yer 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

di el ect ri[g0339 At ftillTkriBR GBI VePYfaRe Diverlioali et didae inferédnfed: Ble OVl cah BTy
surface of the |layer of passivation. Thick and w de interconnect

lines ar g;gf ®dic8df bltrdnld for i GKaRR &P PSWrANE 'ordthd HsBHRGLA heworks.

[0034] A still further objective of the invention is to create interconnect metal that can be
created using cost effective methods by creating the interconnect metal over a layer of

passivation after the layer of passivation has been deposited.

[0035] 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 over the layer of dielectric; a thick second layer of dielectric
is created over the surface of the layer of passivation. Thick and wide interconnect lines are

created in the thick second layer of dielectric.

BRIEF DESCRIPTION OF THE DRAWINGS
[0036] FIG. I 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 passivation for external connection. The



BRI EF DESCRI PTI ON OF THE DRAW NGS [0036] FIG 1 is a cross section of
a silicon substrate over which a prior art fine-line interconnect
network is created over which a |l ayer of passivation is deposited,
power and/or ground pins are provided 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, gr.ou di stribution networks,. 37] FLG 2. 1isS. r 0SS

Bect on ooty oE ng ko s EOLR AR LRSS dn s e RS an

i nterconnect network | s created over which a | ayer of passivation is
deposi t ed®OVET RS IHY BIRYPRDEMRS are provided through the |ayer of
passi vation for external connection. The structure that is shown in
cross section in FIG 2 addresses only and is limted to prior art
clock and signal distribution networks. [0038] FIG 3a is a cross
section dPOH]§iIGiXion csasbstotian ef osiiconnibsirntaaver mhenhcomiveett fmethinor k i s
created according to the invention. Power and/or ground pins are
provi ded ittarcomgiet idieotkdy ercated opasdiistad lager df erssevatien ivalepesndietdokand/or
The structure that is shown in cross section in FIG 3a and 3b

addr esses;i@al Yindid prdided Mhibegh 1he 143eMe pasdichtidh Foi st teahh 8 thhlRUlidr0 The
networ ks of the invention. [0039] FIG 3b shows power and ground

di stri butgQftutel tRRSs A iRERsORLOM & tiaye radd}fess[?@&ﬁf‘,r Y@ is gy PRt
and ground distribution lines that are above a | ayer of passivation.

clock and signal distribution networks.

[0038] FIG. 3a is a cross section of a silicon substrate over which an interconnect network is
created according to the invention. Power and/or ground pins are provided through the layer

of passivation for external connection. The structure that is shown in cross section in FIG. 3a
and 3b addresses only and is limited to power and ground distribution networks of the

invention.

[0039] FIG. 3b shows 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.

[0040] 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 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.



[0040] 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 layer of dielectric for external connection. The structure that
is shown in cross section in FIG 4a and 4b addresses only and is
limted to clock and signal distribution networks of the invention.

[ 0041] FI h clock and.signal. distribution. |lines that are .
bel ow a 10y/E PIF Bt 6 ARE LRl i e ek R el I e iefynuan

t hat are abhove a | ayer .of passjvatjon. [0042] FI 5a IS a cross
section dfdglosk I"“?CL%%“@H’S ’tbgﬁ?‘éilﬁ‘?fé 3t A V%\ﬁlaﬁyﬁ‘i PRSHHEEE- network is

created according to the invention. No I/O connect pin is provided

th h t f dielectric for t I ection. The ,
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only and is Iimted to clock and signal distribution networks of the
i nvent i orfreaadgeaqrding @ thspnveRBok Not 14é komsat mn iripvidedsthrqushthedayer iohes
that are below a | ayer of passivation and clock and signal
di st ri butdiddertii¢ feesxtemval caanectigholie strubageethaig$ shyaasinensh eaetiof DOAIGS. 4 G,
6 shows a cross section of the interconnection schene of the
r ef er encedd dpplidresats ardy amd/s hiied to $10644]d Fdi@El dig@ibstiawset@oks 0Bthe
section of a sinplified version of the substrate and the |ayers that
are creatiggn@ion.t he surface of the substrate under the processes of
t he referenced application.

[0043] FIG. 5b shows 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.

[0044] FIG. 6 shows a cross section of the interconnection scheme of the referenced

application invention.

[0045] 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

application.
[0046] FIG. 7b shows an inductor has been added above the layer of passivation.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0047] For purposes of reference and for clarity of understanding, FIG. 6 is taken from

related U.S. application Ser. No. 09/251,183 and is herein incorporated by reference.



[0046] FIG 7b shows an inductor has been added above the |ayer of
passi vation. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0047] For

pur poses of reference and for clarity of understanding, FIG 6 is
taken fromrelated U S. application Ser. No. 09/251,183 and is herein
i ncorporated by reference. [0048] Referring now nore specifically to
FIG 6, there is shown a cross section of one inplenentation of the
ref erenc ldcation. The s c i |con substrate as been
brovi deq (U ERRFERE EP L Sptie LR B, B ST PR e B
The surface of substrate 10 i ered y a dlele tric. la ,
Cayer 12 peiemRtRt of B¢ refiipn aporl Jobs tltie U ST COHBOHE t%éasttﬁat
have been provided in the surface of the substrate and over

subst r at @raodedopifiirnsistass mn dhe dariees (npf shewn in FIG. &) phhevidess qf ﬁglrsa'éte 10
layer 12 that connect to the sem conductor devices that have been
provi ded i$ epveted bywrdidlecitiofayeuls tayett B afGlielpaiga 3]tharefpes depasited ower the
exanpl es are shown) represent all of the netal |ayers and dielectric
| ayer s t hiavicartbatthape banlpyoddeslan etk sonfateoqd thd subkieatel gl @et thecubsuper1012.
Layers 14 that are shown in FIG 6 nmay therefore contain nultiple

| ayers ofCliiediae intticofiect g |1 @hieqiodde inkige laykiel2 wandusdct wahe

i nterconnect |lines 13 nade up of the network of electrical

connect | Q@t%tc%ﬂ@}ct&rd%w@ésqﬁﬁt%vé HAYehead ih aesfaddof stV@fateyiong and on
the surface of layers 14 are points 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 ot her

devi ces t provided | e_surf ubstr aLe 10.
These: poi ) B7Es BF Bl Rt hiPEss st D Tad¥icy %r J‘St&%@é PR R bR e
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nitride, is deposited over the surface of |ayer 14 to protect

under | yi 3G |@gr@wherltf@tﬁ%iagtwlélpleéwwﬁ%tttt%m igpdatiqngyg dfje e key

steps of the above referenced application begin with the deposition
of a thi cknductive interconnect lines 13 made up of the network of electrical connections that are

created throughout layers 14. Overlying and on the surface of layers 14 are points 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 IC arrangement that need to be further connected to surrounding
circuifry. A passivation layer 18, formed of for example silicon nitride, is deposited over the

surface of layer 14 to protect underlying layers from moisture, contamination, etc.
[0050] The key steps of the above referenced application begin with 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

10



| ayer 20 of polyimde that is deposited over the surface of |ayer 18.
Access nmust be provided to points of electrical contact 16, for this
reason a pattern of openings 22,36 and 38 is etched through the
pol yi mi de | ayer 20 and the passivation |ayer 18. The pattern of
openings 22, 36 and 38 aligns with the pattern of electrical contact
points 16. Contact points 16 are, by neans of the openings 22/36/38

that are cre t d i.n. t. | a of ctr cal exte

Lo the < UFPEaLREpoPyds 158 A wBdu Porhar g a7 CheRblstTsrnbelioes 2 o
is used for he de sjtion of |ayer 20 is de; the nmat eri al
that - canaBb3tdi tP%P@erfavfeeﬂe tacal gantact ﬁ‘?lfl@dﬁ OB PP Bty B
contain any of the known ymers éSICIXOy) The i ndi cated pol yi mde
i s the prEfheoPeynged2éia/3 @fom%reeig & he fayehd) ofnobemiddes clggtriely extended
invention for the thick layer 20 of pol yner. Exanples of polyners

t hat can tbdeysdeteaf &ysi 20.cons, carbons, fluoride, chlorides, oxygens,
silicone el astoner, parylene or teflon, polycarbonate (PC),

pol ysterene (PS), polyoxide (PO, poly polooxide (PPO,

benzocycl obutene (BCB). [0052] Electrical contact contacting with the

contact pEosNY Thd SovabefBientddanfst Al ak Bheet Ry td depbdi@orl 182 RPOIN@Syimide;
22/ 36/ 38 with a conductive material. The top surfaces 24 of these

netal comgughenis tdiahn 8¢ @seﬁ @&ttﬁl's REAr 15 hoPRENENGDH0RZMAR/ MRBcLABNRMMBRf
used for connection of the ICto I'ts environnent,” and for further

t t di
e conainr e Bde AR HCRURET RO BICREN PLANaRH B bk Wi gy be used
bstrat t h duct LNt t t
openi ngs ars Bt RPN A5 b e 2B 0T PO el 5 BB e
t | nt t d 6 and 2 f d f f
24 of § nAPHERHRE L B UiSARb £ OBt AP A TR CAHES. SHcoreg s ihesg,

These pads 26 and 28 can be of any design in width and thickness to
accommod®@eelens ¢ feflop, Ralycathiopaty §BEClyRolyegigne et nmodyoxdedRE). 2w lvpologidan,
for instance, be used as a flip chip pad. O her pads 26 or

(PPO), benzocyclobutene (BCB).

[0052] Electrical contact contacting with the contact points 16 can now be established by
filling the openings 22/36/38 with a conductive material. The top surfaces 24 of these metal
conductors that are contained in openings 22/36/38 can now be used for connection of the IC
to its environment, and for further integration into the surrounding electrical circuitry. The
semiconductor devices that have been provided in the surface of substrate 10 can, via the
conductive interconnects contained in openings 22/36/38, be further connected to
surrounding components and circuitry. Interconnect pads 26 and 28 are formed on top of
surfaces 24 of the metal interconnects contained in openings 22, 36 and 38. These pads 26
and 28 can be of any design in width and thickness to accommodate specific circuit design

requirements. A pad 26 or 28 can, for instance, be used as a flip chip pad. Other pads 26 or
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28 can be used for power distribution or as a ground or signal bus.
The foll ow ng connections can, for instance, be nade to the pads
shown in FIG 6: pad 26 can serve as a flip chip pad, and pad 28 can
serve as a flip chip pad or can be connected to electrical power or
to electrical ground or to an electrical signal bus. Pad size
andrul es and restrictions of electrical circuit design determ ne the
el ectrical connections toa given pad 26 or 28, [0053] The foll ow ng

coment s e ke, LR il Aol Bas BN Bfsidhlif SOM6/io R Lhmelons

as shown n cause these contact poi are | oca

top of a thin dielectric,(layer .1 Fl GB) 1 i G :

too |ar gémé’ifﬁlblgsﬁnqea eg‘é‘achata%X‘? Bads gl}qvﬂblg B ﬁéﬁcﬂ% rag 5?%%56 eie%sraggg%hp M,
capacitance. In addition, a large pad size will, inter.fere with t .
o0t g GabRM P cop Seiveanadhh b pebft cia s pomipiep 1o Aiiiesl grutirds Pfuee
to keep the size of the pad 16 relatjively small. The size qf pad_16

i s howevaroumdss tejan eeqtrical pignalibag Refsize aspect FHEs Ydgestypticns of
22136/ 38. An aspect ratio of about 5 is acceptable for the

consi der aldctivabdirouitdes g fétenninmthe wlegirickl donpestioBaived ona giverpad 26 or 28,
considerations, the size of the contact pad 16 can be in the order of
0.5 p.mto 30 i.tm the exact size being dependent on the thickness
of layers 18 and 20. [0054] For higher aspect ratio vies, the vies

are filled wth via plugs before the deposition of the netal |ayers
26 and 28. However, for vias that have | ower aspect ratios (for

exanpl e |[86ss1tia kiBwing dfinMbds RIHES HBYizOMHd 06 nhiepsast thd tonhiCibinsase, as
the netal of 'layers 26 and 28 can directly establish contact with the

pads 16. [ Q0% IGT%.eBn%cﬁtlgeL t?i@s%%gnﬁ&&loiirﬁéié 21 1689831 JAQbp bfP@REdi@ectric (lﬁ)éer

limtation on e nunber contact pads that can be included in t

o B i TR SRS SRR AP

|r gggir r € necg;[)a'sdita#c%)./ﬁlr ad%ilBtiQin:1 a Elrg% pag SEZ% QN‘IH ?ntgrférg Q\;it%%{]e }o%tigga cszasplal\)/i?irtj} Hhat
layer of metal. It is therefore preferred to keep the size of the pad 16 relatively small. The
size of pad 16 is however also directly related with the aspect ratio of vias 22/36/38. An
aspect ratio of about 5 is acceptable for the consideration of via etching and via filling. Based

on these considerations, the size of the contact pad 16 can be in the order of 0.5 wum to 30 pum,

the exact size being dependent on the thickness of layers 18 and 20.

[0054] For higher aspect ratio vias, the vias are filled with via plugs before the deposition of
the metal layers 26 and 28. However, for vias that have lower aspect ratios (for example less
than 2), the via plugs may not be needed in which case the metal of layers 26 and 28 can

directly establish contact with the pads 16.
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[ 0056] The nost frequently used passivation |ayer in the present
state of the art is plasma enhanced CVD (PECVD) oxide and nitride. In
creating layer 18 of passivation, a |layer of approximately 0.5 gm
PECVD oxi de can be deposited first followed by a | ayer of
approximately 0.71.tmnitride. Passivation |layer 18 is very inportant
because it protects the device wafer from noisture and foreign ion

cont am nat | Th osi.tignin f thi.s |layer hetween, the sub-m cron
rocess (3T A FiBERY el dies polifwo R SRR SR RS SR
the interconnpecting, netal lization structure) is of critical _

i nport an@é‘?sst?‘ﬂccé‘“ Pg ingfqdgghén %8 Aesign: HUSBERLSS o 981 d7Rendssw BiFkAsR gesign
| ess stringent clean roomrequirenments for the process of creatin% )
t he i nt ereBiTaEents Ryt eIy fopgpdaahon thedetemakcirquiOissen fegyieements. Laye 18 in
thick polyner dielectric |ayer (for exanple polyimde) that has a

t hi cknes$IG b egodesstypicaldCpasgefivedayeur i ng) . The range of the pol yner
t hi ckness can vary from2 !dmto 150 gm dependent on el ectrical
design requirenents. [0058] For the deposition of |ayer 20 the

Hi t achi - Dupont polyimde HD 2732 or 2734 can, for exanple, be used.
The pol yi[po3dg Theweet PRueary Red ikivash 16Ratie theancietitttpslor tAE huels [Bainfr on
coating, the polyimde layer 20 will be cured at 400 degrees C. for 1

hour i n a,NACHUOVE (%DEWE)QQ% ARBE AL In ERAtidNNa i aR oPBhXIVTGIE afidyed 20,
the polyimde film?20 can be multiple coated and cured. [0059]

Another naLeLlBlell BREBRCRR OB 0:5a1 80 HAY luchRa g AR, BE! YITer
benzocycIB%u§ene { %ﬂﬁ. I's polyner ista ? iIs'tine c rcrally
produced by for instance Dow _Chem cal and has recently gai ned
accept anéaProgingely §ddim pitida Fagtvagigplayal 185s VY iaarta) Broaesh it pigtects the
[ 0060] The di nensi ons of openings 22, 36 and 38 have previously been
di scussedlevitheattr fronsmointugf andHereggnani peptaroigetidre Thevpoditianiyes ¢fithis hess  of
the layer of dielectric
between the sub-micron process (of the integrated circuit) and the tens-micron process (of the
interconnecting metallization structure) is of critical importance since it allows for a cheaper
process that possibly has less stringent clean room requirements for the process of creating

the interconnecting metallization structure.

[0057] Layer 20 is a thick polymer dielectric layer (for example polyimide) that has a
thickness in excess of 2 wm (after curing). The range of the polymer thickness can vary from

2 Wm to 150 pim, dependent on electrical design requirements.
[0058] For the deposition of layer 20 the Hitachi-Dupont polyimide HD 2732 or 2734 can,

for example, be used. The polyimide layer 20 can be spin-on coated and cured. After spin-on

coating, the polyimide Iayer 20 will be cured at 400 degrees C. for I hour in a vacuum or
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t hrough which the openings are created determ nes the aspect ratio of
t he opening. The aspect ratio challenges the via etch process and the
metal filling capability. This |leads to a dianeter for openings

22/ 36/ 38 in the range of fromapproximately 0.5 pmto 30 p.m The

hei ght for openings 22/36/38 can be in the range of approximtely 2
prn to 150 p.m The aspect ratio of openings 22/36/38 is designed
such that filling of the via with nmetal can be acconplished. The via

o oot 1o 11eE ot G RO oY Be ey E g VAP, B 0 el ™ "

el ectropl at|j 0 r, etc. As previously stated, for |ow aspect
ratio vié??ﬁgggfﬁﬁg'ing 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 pads 16. [0061] The referenced
application can be further extended by applying nultiple |ayers of
pol yner ([80%H Amsthsomyientnldtbyt can bie usad to herisflaen2bis thelpglyear hevzecyclabgtene
variety of applications. The function of the structure that has been
descr i bedB(OB)FTiGs pdymeanis bethistinmdemmatihiy erbdbgeddeposinstiangg RDows €bemibal
| ayer of polyimde on top of the previously deposited | ayer 20 and
over | ayi ngdhherepatly sdfhedBetep@nceIolbe abddiasteddodfitngcApalyimidakpsiepiai.t i on
or electro plating of metal can further create additional contact
points on the surface of the second | ayer of polyimde that can be
i nterconnected with pads 26 and 28. Additional |ayers of polyimde
and the t Qi
part i cul A0 aRe AR PRAeRRks B2B s Ha ot Bt Belspd The o
pol yi m de t e : jbility -

oSS et ¢ (%%ﬁﬂ%gg%eﬁ}:? 3{148%46 i S8 t#eﬁgésofﬂklécﬂ

ref erenced applica shows asi c destgn advant age
f th d |ication. Thi d t I t h

O e Sh PR TR B r e ARG 9 P D .
tal | 14 dth f ints 16 t ext din. d

el ToveLs, b dhee GPTLACh ROLNLS AR o, PRy XSRS, AL

extension continues in the direction 32 in the horizontal plane of
t he net aldidmeterfopopraitgs 28/36638 ie teaangdsad Krodoappraximataly Gdwmiesl nm. The
direction 34 through nmetal interconnect in the opening 38. The
funct i onsheahd fo @petingsRB af8 dandepntRirygieiof apprayiatatel B2 antkot156 um. The
insul ating layer 20 remain as previously highlighted. This basic

design a Wl | § i Heh8Malifs ofthe viadtOMbeal &b
fine-1li nga\éﬁérﬁ ga?igggﬁg%{ﬁggsgg)'é’,%%}' lfgg?r%%]gatg%cese i n{nggr%on%glgt sffrot% t h?e

mcro an =1 LAl
consi dor SSTATTRPEL ok St b8 rReTEHA Y WELE ORASS YIS HRgubiT Bl CUBRoppor,
resi stance. ,and capaci.t.ance and i s easier, and t .ef i to
rant act d S RERD B e PP B AP B B o By Cors

i nclude any ,aspect of pad re-distribution and therefor.e .has an,

| nher ent S A rDodEh ey St PP oPE HRA e ithis B as an
i nportance of the referenced application jn thEt it makes mcrao and
sub- m cr EXR ProFgssHEcEps Aligchrontch s degsgblished Retivgemihe mslal fayers 7§ and 28
i nterconnections in the openings 22, 36 and 38 interconnect the

fi ne- | evednd ke contagipagleilhg up t hrough the passivation and pol ymer or
polyim de dielectric layers 18 and 20, continuing through the w de
and thick netal l[evel on the polyner |layer 20 for a distance, and

cont i nui escendi fromthe w de. and_ thi metal | eyel back
Gown o (RS TRE FiERLsARpphRa) Syt MR E g E P Ap e ngl e Bt of
passi vation and polyner, or, poly m.de dielegtric |layers 18 and- 20. .The
ext ensi orROR{(SuEh @5 PolyIpie) %&ﬁﬁ%lﬁhe&f@&%ﬁﬁ o e eR YR c&-aﬁé_%%
interconnect points 16 of any particular _type, such as signal point
or power Thsifiection of fheustuctpesi that has bespi deacribed in WiGe 16 cae ba furfhienextarsied hy

depositing a second layer of polyimide on top of the previously deposited layer 20 and
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[ 0063] This conpl etes the discussion of the construct shown for

pur poses of reference in FIG 6. Following will further be discussed
the cross sections that are showmn in FIGS. 7a and 7b. [0064] FIG 7a
shows, for reasons of clarity, a sinplified cross section of the
substrate and the layers that are created on the surface of the
substrate under the processes of the invention t he highlighted areas

t hat h ti .0065 0t

L conC SRR Y BoisRn 8?3 YRR LCRRE bhd BEG) BprtaR rdecth i Msgt
d ted f h bstrate 10 006 14

D oA %?%wa HEREE A aﬁgc?rité?# Boias Andet Srest the NS P cnt act

points [0068] 16 are the contact points on the surface of the
i nter Con@g}ygm]dggyl&t cgybe interconnected with pads 26 and 28. Additional layers of polyimide

and the thereon created contact pads can be customized to a particular application; the
indicated extension of multiple layers of polyimides greatly enhances the flexibility and

usefulness of the referenced application.

[0062] FIG. 6 shows a basic design advantage of the referenced 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 in the opening 36; this extension continues in the direction 32 in the horizontal
plane of the metal interconnect 28 and comes back down in the downward direction 34
through metal interconnect in the opening 38. The functions and constructs of the passivation
layer 18 and the insulating layer 20 remain as previously highlighted. 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 the importance of the referenced
application in that it makes micro and sub-micro wiring accessible at a wide and thick metal
level. The interconnections in the openings 22, 36 and 38 interconnect the fine-level metal by

going up through the passivation and polymer or polyimide dielectric layers 18 and 20,
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[0069] 18 is a layer of passivation into which openings have been
created through which the contact points 16 can be accessed [0070] 20
is a thick layer of polyner, and [0071] 21 are the conductive plugs

t hat have been provided through the | ayer 20 of polyimde. [0072] The
thick layer 20 of polyner can be coated in liquid formon the surface
of the layer 18 of passivation or can be | am nated over the surface

of layer . ‘“%EW%Q[ Crglyﬁﬁgvgge Y tq[ %%13%‘%8?[} ghg%%%{l-r 1Y E30 £l g‘i’ and

reqU|red I on o con can-be define

conventlon ses of 0 P . .C created usin
aser | (oPPRm SRS OgPe %]W"?% SRR e 5 g 67 B R 2 el
di scussi gns, t hat the Sstructure of layers that is shown in cross
section ITYCHNCEEALPHEE HRUR MiotebePaSe Rinkand aalYIe ABRPOEMER Fipleairi
conponents such as an inductor, a capacitor and the |ike can be
created &Hyershs adPPaBre oensigpethapge gt thisongrings apsomnkishies canl exéendi fingtmetal
contact with conductive plugs 21. Layer 12 of dielectric may, in the
cross sedttemonnectatintg $6 showpartecukr Gpe7aich besipaal poinf of moper pdidt gi grownd
| ayer 14 is a layer of Intra Level Dielectric (ILD) within which
| ayer 12 pomn tbevideemdithiyk iratabfnat@®@ahd 28. The laws of physics and electronics will
impose limitations, if any, to the interconnect established in this manner, and the limiting
factors will be the conventional electrical limiting factors of resistance, propagation delay,
RC constants and others. What in the referenced application is of importance is that the
referenced application provides much broader latitude in being able to apply these laws and

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.
[0063] This completes the discussion of the construct shown for purposes of reference in

FIG. 6. Following will further be discussed the cross sections that are shown in FIGS. 7a and

7b.
[0064] FIG. 7a shows, for reasons of clarity, a simplified 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:

[0065] 10 the silicon substrate
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[0074] Wth respect to the cross section that is showmn in FIG 7b,
the sane | ayers that have been identified for FIG 7a are again
provided in this cross section. Additionally has been shown the upper
| ayer 17 of the silicon substrate 10 that contains active

sem conduct or devices. Al so shown is cross section of an inductor 19
t hat has been created on the surface of Iayer 18 of passivation. It
must agai i : 1 t|V|t f 1 ne

i s use d %6%?%%&%2%%@5@@?16% e tﬁe?%%g@een% Qs asoxbe(g éhSI %ace cE%hes[ toatrate lﬂ@
reason, the use of a thick layer of netal, for instance gold, |s
preferred for the fornation of inductor 19 and it has been shown
that a thick |layer o i ncreases, the Q value of inductor 19 from
about 5 {Yo{bbtis aszom%fm@cmlawh%ﬁemﬁf@amt%fﬁ%nnemneh Vi8S 3P S@HAL paints
significant inprovenent in the Q value of inductor 19. [0075]
Referring now specifically to FIG 3a, this figure refers only to
power and ground pins and does not address signal or clock pins.

Ther e i s [(68Mh6 ane thd GBntBapaints Lo sl wefatd drihomtagcsinkdttgnr ubstrate 40
over which an interconnect network is created according to the
invention, with a wide and thick wire interconnect network 66 created
in a thick layer 64 of dielectric overlying a | ayer 62 of

passi vat i[gu%9] £8 ROVEYer dP P4 s9Fva GO Rt RN o fifiinl o8 hRYOdHeA @féa{eh meﬁgh Whieh the
thick layer 64 of dielectric for external connection. lowing are

the vari shown in FIG 3a: [0076] 40 is the
QHﬁtaét?@fn‘t’sr ﬁ?caﬁ%@tac@crsf‘ed

silicon substrate on surface of which interconnect lines are
created in accordance with the invention [0077] 42 are sem conductor
circuits that are created in or on the surface of substrate 40 [0078]

44 IS an[&§%ﬁ56&%thkﬁ£%£o%§ﬁﬁ£§v%ﬂfd for the protection of circuits

[0071] 21 are the conductive plugs that have been provided through the layer 20 of

polyimide.

[0072] The thick layer 20 of polymer can be coated in liquid form on the surface of the layer
18 of passivation or can be laminated over the surface of layer 18 of passivation by dry film
application. 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) technology.

[0073] It is clear from previous discussions that the structure 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 created 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
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[0079] 58 is a layer in which connection pads are created to the

sem conduct or devices 42 that have been created in or on the surface
of substrate 40 [0080] 60 is a |ayer of dielectric in which fine-line
i nt erconnects have been created overlying the layer 58 in which the
connection pads 58 are created to the sem conductor devices 42 [0081]
61 is one of the vias that have been provided in layer 60; nore such

vias 61 are.shown .G, 3a b for, reasons, of si I'ci not
hi ghl | ght is[séagﬂ]m E"EF-- e bRt Paind Gl e § R ST Biadtfie
deposi ted_ove he I 60 of. dlelectrlc in which fine-line

i nter conrﬁ}é& rlr%"'&r?%éﬁéﬁe gadifydnisgaieds vias that passes through
| ayer 62 of paSS|vat|on nore such vias 63 are shown in FIG 3a but
are, for reasons of sinplicity, not highlighted [0084] 64 is a |ayer
of dielectric in which, as a post-passivation process, interconnects
have beenl®défiddespect 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 resistivity of the metal
that is used for the inductor 19 must be as low as possible. For this reason, the use of a thick
layer of metal, for instance gold, is preferred for the formation of inductor 19, and it has been
shown that a thick layer of gold, increases the Q value of inductor 19 from about 5 to about
20 for 2.4 GHz applications, which represents a significant improvement in the Q value of

inductor 19.

[0075] 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 an interconnect network is created according to the invention,
with a wide and thick wire interconnect network 66 created in a thick layer 64 of dielectric
overlying a layer 62 of passivation. A power and/or ground pin 68 is provided through the
thick layer 64 of dielectric for external connection. Following are the various features that are

shown in FIG. 3a:
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[0085] 65 is a power or ground bus that is connected to the ESD
circuit 44, originating in layer 64 and further passing through

| ayers 62 and 60 [0086] 66 is a power or ground bus providing power
or ground (for rultiple connection pads in |ayer 58) [0087] 67 is a
via that is created overlying the | ayer 62 of passivation; nore such
vias 67 are shomn in FIG 3a but are, for reasons of sinplicity, not

hi ghl i gh d nfor th .
cen conaddi st b Qe BPRSL iy RBReR I Rbphs Pl ald v i,
that is sho in 45% its |s clear that, nost inportantly, the
abi | ity P6°8PESE &MY %H%@ﬁﬁ@cts to semconductor devices 42 that have
been created in or on the surface of a substrate 40 has been extended
by creating these interconnects not only as fine-line interconnects
in layer 60 but extending the interconnect by creating a wde, thick
Wi re int dP¢0hAS ere samicppekct@inyiy thet angycraatpdinegr og2hofurigesef sphstiagn?o
This provides i mediate and significant benefits in that the

i nterconnect network 66 that is created overlying the |ayer 62 of
passi vation can now contain sturdier, that is thicker and w der,

i Nt er conneErs] ki iem. ESiheirdud it is plodRlcdBdrahe proteeti @nsmbichiss 46 can be
used for power and ground distribution, and this distribution 66

t akes pl ace above a | ayer 62 of passivation and partially repl aces
and extends the conventional nmethod of having for these purposes a

fine-li ”?8(?’192% Esbéjlta Qn WG CRRREEH pARIOLEart il (RY &miBShHBELEERE 42

| ayer assl va | ON.
that have been created in or on the surface of substrate 40

[0080] 60 is a layer of dielectric in which fine-line interconnects have been created overlying

the layer 58 in which the connection pads 58 are created to the semiconductor devices 42

[0081] 61 is one of the vias that have been provided in layer 60; more such vias 61 are shown

in FIG. 3a but are, for reasons of simplicity, not highlighted

[0082] 62 is a layer of passivation that has been deposited overlying the layer 60 of dielectric

in which fine-line interconnects are formed

[0083] 63 is one of vias that passes through layer 62 of passivation; more such vias 63 are

shown in FIG. 3a but are, for reasons of simplicity, not highlighted
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[ 0090] Sone points of interest can be listed at this tine as they
relate to prior art nmethods and to the invention. [0091] Prior Art:

[ 0092] provides an ESD circuit for each pin that is used for external
i nput / out put interconnect [0093] provides, after ESD stimuli have
passed through the ESD circuits, a fine-line interconnect network for
further distribution of the power and gr ound stinuli, and [0094] the
fine-lin istri n twork.is created underneath
2 ayer ONRALEL RS AP tRGs8n P et ot b RivEr eSO sl
to the a%ove rovi ded coments, be remenbered that power and ground
pi ns do 8F“F§ﬁ re drivers and/or receiver circuitry. [0096] The

I nventi on:

[0085] 65 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

[0086] 66 is a power or ground bus providing power or ground (for multiple connection pads

in layer 58)

[0087] 67 is a via that is created overlying the layer 62 of passivation; more such vias 67 are

shown in FIG. 3a but are, for reasons of simplicity, not highlighted
[0088] 68 is a power or ground pin for the multiple semiconductor devices 42 in layer 58.

[0089] From the cross section that is shown in FIG. 3a, its is clear that, most importantly, the
ability to create interconnects to semiconductor devices 42 that have been created in or on the
surface of a substrate 40 has been extended by creating these interconnects not only as fine-
line interconnects in layer 60 but extending the interconnect by creating a wide, thick wire
interconnect network 66 overlying a layer 62 of passivation. This provides immediate and
significant benefits in that the interconnect network 66 that is created overlying the layer 62
of passivation can now contain sturdier, that is thicker and wider, interconnect lines. The
thick, wide metal interconnects 66 can be used for power and ground distribution, and this

distribution 66 takes place above a layer 62 of passivation and partially replaces and extends

20



[ 0097] does not need to create an ESD circuit for each pin that is
used for external input/output interconnect, in view of the nore
robust wiring that drives the ESD circuit, resulting in reduced
power | oss by an unexpected power surge over the interconnect |ine,
resulting in nore power being delivered to the ESD circuit, and
[0098] allows for the pomer and ground interconnects to be directly

connect e(?h c%g%)aﬁ'zohﬂ E{tﬂ ofqla(r%g If&rsthgsralpﬁrp%?%' acfon%qtfln%tdo sm%&gn 1;%Erc81|m%ec? as

W t hout an

| ) 00 t hod .t hat dt t th
P 33%%%‘{6&%&3‘@@5%5&%? fﬁ%ﬂagﬂgﬁﬁqﬁﬂ%ﬁ"%%aseéf i lcj)?lei " HG 34 T

addresses only the use of power and ground connections and does not
apply to clock and signal interconnect lines. FIG 3a can be

summari zed as follows: a silicon substrate 40 is provided in the
surface ¢80%WhSene haint of depreescanbe tistadat this mignsces dheydelniede prigarbmethgds and
| east one electrostatic discharge (ESD) circuit 44, a first |ayer 60
of di el ede thegnvestideposi t ed over the substrate 40, and a fine-line

i nterconnect network 61 is created in the first |ayer 60 of

di el ectric making contact with the active circuits 42 and the ESD
circuit 44. A layer 62 of passivation is deposited over the surface
of the fijo®ti]bPayesrt60 of dielectric, and a pattern of netal plugs 63
is created in the |layer 62 of passivation that aligns with points of
contact created in the surface of the first layer 60 of dielectric. A
second | ayer 64 of dielectric is deposited over the surface of the

| ayer 62 i i i r et wor k
66 1 s or dRABRTIEN BER AP for et MgPlh sk e AL RN p P BhitRlc
ESD circuits 44. A point of electrlcal contact 68 conpr|5|ng a power
or ground contact is provided in the surface of said second |ayer 64
of diele%é@%?. 010% 70 is an external,K connection (pin) that is
provi ded Prratdesplter Fellistimyl hayrparist tuonghine Febeivaly: piedinecui t
45', and pin 70 provides an external access for clock and signal
stinmuli tiyeEprieg reswass fanigriher distgpwfion of the power and ground stimuli, and

[0094] the fine-line power and ground distribution network is created underneath a layer of

passivation.

[0095] 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.
[0096] The invention:

[0097] does not need to create an ESD circuit for each pin that is used for external

input/output interconnect, in view of the more robust wiring that drives the ESD circuit,
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[0106] 72 is a clock or signal bus that is created in the dielectric
| ayer 64 using thick, wwde wres for interconnect lines; it nust be
noted that the clock and signal interconnect line distribution 72 is
entirely contained within the |ayer 64 w thout providing an external
point of 110 interconnect. [0107] The nethod that is used to create

t he i nterconnect netmork that is shomn in cross section in FIG 4a
Con, 08 SHRTR S AR OBy b GO LB AR AR =

t he substrate 40 incl udi an ESD circ rec |ver 45' |, driver
45 and F9SEJUORAR TR BRSYer %%i“g Ef’ll‘feﬁegf]et%h%léé%fmﬁi"e?‘é tric of inorganic
mat eri al are deposited over the substrate 40, and a fine-line

i nterconnect network 61 is created in the |ayers 60 of dielectric,
maki ng contact with the active circuitry 42, 45 and 45 . A |ayer 62
of passi VtFBballgves f@e@esvaeem@\ge@urtdheterqonmct&th iba dlras,tlefrosm@@tqﬂfto the internal
dielectric, a pattern of netal plugs 63 is created in the |ayer 62 of
passi vat ictymitsa]ﬁ d stingondtcalr devite rabernvadtost S8EIID icgminertwittposmilikr dfan

el ectrical contact in the surface of the first |ayers 60 of

di el ect r ir€gulOBSDO¢irc I privickedy edphyigdds. 64 of dielectric are deposited
over the surface of the |layer 62 of passivation, typically of an
organic material, and a wide thick line interconnect network 72 is
created in the thicker layer 64 of dielectric, nmaking electrical

contact Whida %H?\r}\lngﬁﬁ%@ltha? URSd B3::Qre fh@?nt%%&ﬁlecplge‘%%m findt Resnb LS5 klog'se

i nt er connect I'n or under the layer paSS|vat|on
connecte nduct deV|c s 42 and recei ver. .45

45" or ?6%%8 BT b R % B R EASER apn bl
the power

und, i.nt rconnect l'in th i nvent.i -
thes oot ap i otk Bt fiobl HES e pEu Moen &3 Ta S B ﬁ?f&@éﬁﬁﬁéé?”fweé sigjgon
and interconnect lines 66. Interconnect |lines 66 have been created
above t héuﬂ’s&ﬁ@r‘m@ P’(S’I’“dﬁ%%ih@ Avifans Oéﬁ’éloc'i‘dla"%@eeﬁl%%éqd SE’@W@P dugiey d@F’GEﬁfﬂ’-
i nterconnect lines. Interconnect |ines 66' have been created bel ow
t he | ayernndat lgfst peselpaiepsiabn diaptrgectESES cireibd4, pdiridaygn 60 of delaelric is
i nterconnect lines. [0101] Referring nowto FIG 4a, FIG 4a
addr esseslepdsited nteetipombhgctts ghsnodh fise-gnaintanchnettoekwdrk Aé is drentdd i@ thedfrst
there is shown a cross section of a silicon substrate 40 over which
an i nt er ¢oRAGC b diekwdit knakiganeateditiate atiiegretios 42hdi thy BSDictruit AN A
access pin 70 to an ESD circuit 45 or driver circuits 45" or receiver

circuits 14kr 60bf pablvaidnGl BéposAd oves thR@hded HeTIOUsEr kb ef gldleb@eCarffa
the | ayer 64 of dielectric for external connection. The ESD circuit

45 is ,reﬁk!lt&ﬁ%fm{al fulos 63 FsGiil ket ift ehdl 19y .%u%? vh(z&%e pr g&gpmts;o%

establis and thé T10 i nterconnect 70 ca

recei ver %ht;agtq:' éate%sm oy su?fager dehd fncsk LS/ GfO cﬂ’%%elégfrfuca IAF% %@ dclé)g{e% %|4 8f é%legg{c

[0102] The {Ures not preV|ous
h FIG 4 t
o or kbR b SR g Wéﬁ%ﬁhﬂ@%&v Rl o R i R et

of the clock and signal, stinulj _ ) .
network 66 is créated in said the layer 64 of dielectric, connected to the ESD circuits 44. A
point of electrical contact 68 comprising a power or ground contact is provided in the surface

of said second layer 64 of dielectric.
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[0104] the invention creates an interconnect network of thick, w de
interconnect lines 72 for the clock and signal stinmuli overlying a
| ayer 62 of passivation, 110 circuit 45 . A point 70 of electrical
contact is provided in the surface of the second | ayer 64 of
dielectric and connected to the ESD circuit 45, and receiver 45,
driver 45" or 110 circuit 45" . [0108] FIG 4b provides further

i nsi ght e cre on of the s and inter.co nes
of the i OISR PO isaRong Coesto ni Hbis e REbe rRbEaRaAS Shalas

W th |nterconnect Ilnes 71 _and interconnect |ine | nt er connect
lines 71 H&V@fﬁ%ﬁﬁﬂ%}%&P&&Sa@%M@nt @“P%V@@néémﬁﬁfﬁ§§§#9%%W%ﬁméﬁwnéct
as gl obal nal and cl ock interconnect lines. Interconnect |ines 71
have beeﬁU@P # EFrupetoand he adyer 62 of passivation and act as |oca
signal and clock interconnect lines. [0109] FIG 5a shows a cross
section of a silicon substrate 40 over which an interconnect network
is created according to the invention, with the interconnect network
74 cr eat ¢Qil06h72istadledk draipanl W tef isdirette@cih thediokarit yiyagsaudiaybick 6Ridef
passivation. No ESD, receiver, driver or 110 circuit access pinis
provi ded wikk @othtefdBnBUTARCE nfaft Behdrtd Ay &IthEdoo ardi sedrRtnfer€onhi@t line
external connection. Shown in FIG 5a and not previously highlighted
is the clyekbn b %‘E}}mélﬂt:&{tﬁﬁém@ﬁﬁm lmerl@y&%4 RO ﬂbﬂﬁmg% efMénal point of
i nterconnect scheme of l'i nes” overlying a paSsivation

| ayer 62 external 110 connections are provided. Due to the
t hi ck mﬂ@b%‘?ﬁﬁgagT the interconnect network 74 that is created
overlying a passivation |layer 62, the clock and signal distribution
74 can take place entirely within the | ayer 64, as opposed to prior
art nmeth r cl ock, and signal distribution |ines, each

t hi ck, vﬁ@ﬁﬂ'?ﬁ? BRR et 19 HSRLIO SRR e SHBROTRPLIEOVoHk deat i e dhivaes

| ines are used) nust be provided with at | east one |10 connect point
for of f - éritignddRKedricanbe synypanized 1k Pollops nd dilicaasubisyatg 4845 previded ap@
the wide thick interconnect lines that is shown in cross section in
FI G 5a esaveercaindimrid 2edi4Fhale bteoveseatatdnitlye swifadd efrthe substeie 40 asbidinged
above for FIG 4a. A silicon substrate 40 is provided, and active
devi ces ZEZThawaitléenrcaravisteldivedd hed FOrdimcie 49T Firftda &) sfalidechc of
First thin layers 60 of dielectric are deposited over the surface of
the substi@bidMateaRCir@dégobiged dvaethe RiRIRRMIESId IRidiRidinRlcohfiect hadbad
inthe first layers 60 of dielectric conprising fine-Iline

i nter conBeG crbAB®H the'B ﬁel@ @;o%@ ﬂiewmwntaﬁngebma vith &L KRGLE bedline @@t@%d
of the active devices in the surface 6f the substrate 42. A l'ayer

62 of pag; ?' ‘Aafabgélsz'o? d&RAFLA f‘sddeBéés?{ed L& BUhLRRE 1‘3& erk BG of &%ﬁ&gg?%’@@m

60 of dielectr a pat ern con uctlve i ntérconnec

ted t t hat .al th i nt f
ol eat s o miel phBY B e erRla AR R 20 pheb Ritidh el b BS o PR Pl ©
f the first 60 of di
fg;efgee%‘r Wﬁhébéﬁwﬁ el ‘ifé‘%&&i“ltt %S%%ﬁé? of the I gﬁﬁfﬂfya’éeéofsﬁﬁ%feqfﬁéﬁf alPag or
62 of passivation, the interconnect network 74 in the second Iayers
64 of di druethigker h’ﬁkrSﬁé obfislerriccs dywpitedcavenihe Rutface of isduist P af

interconnects 63 in the layer 62 of passivation.
passivation, typically of an organic material, and a wide thick line interconnect network 72 is

created in the thicker layer 64 of dielectric, making electrical contact with the metal plugs 63
or the metal pads of the fine-line interconnect network 61 in or under the layer 62 of

passivation, and connected to the semiconductor devices 42 and receiver 45°, driver 45° or
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[0111] FIG 5b provides further insight into the creation of the
signal and clock interconnect |ines of the invention whereby these

i nterconnect |ines have been shown with interconnect |lines 74 and
interconnect lines 74'. Interconnect |lines 74 have been created above
the | ayer 62 of passivation and can act as gl obal signal and cl ock
interconnect | i nes. | nterconnect Iines 74 have been created bel ow t he

| ayer 62 ihyati o act . ¢ a n and clo

intercon ect ??%gépnfﬁ%f§T%T el f; &¥ﬁg?h e%éﬁp EYSRS gFWﬁg wher e
FIGS. 3-5 show a fine:line |nter§ qﬁﬁ%t net wor k IP the |ayer. 60 thgt
Under | 1 S PREMERie® bt s Ao e Ryt et har SRR AamL T
and can be further extended with the conplete elimnation of the
fine- i ndsReMISeidHIGE B anfbiniiaronnee linpeoq d?‘@FCOB’QFCt HerrdPdave bgeagtaaked an
i nterconnect network in the layer 64 that uses only thick, wde

Wi res. FeboveHhslazgsizicf arisontiof andyet knglebrl ipowsr atnlderqmn:dsntetcay@ct lofes.
dielectric 60 is not applied, and the | ayer 62 of passivation is
deposi t edntelicomrt] lyneg 9@ rhavhibeenwrdatclebelrfw thhéayer €hvigasonneatand actpatizald 2
in or on the surface of substrate 40. [0113] It is further of val ue
to brief pywei sdysainihige@bmwer limg) ement ed and addressed di stinction
between fine-line interconnect |ines and w de, thick interconnect
lines. The followi ng points apply in this respect: [0114] the prior
art tine line interconnect |lines are created underneath a |ayer of

passi vat '[ 1] RbE rmoql%w t%)I'PI@kM {6 ré&%aﬁg&ig‘ier]ﬁtﬁrc% néch éd}\éf‘grﬂgl' 20 ek

created ove a a er paSSI Vatl on | ne I ne

i ntercon t Eﬁ e at e |nor ni c
. :ﬁgg I{t e@ tlﬁatﬁ‘{(r %{ | 3 t(.‘.é rss sec 101 09 ft mﬂcon sul%étrattc hgc

di el ectr connect |nes a rat ed
in a Iayer of d|e

LC_ conmp ris o) is bec se
i nor gani &HEYEEFHE ‘E%tﬁih%‘flet}% @g?%[gdﬂ’% V%PU[OHI %’R ageESAdrn 243] t‘t:l‘?rglft‘]%%t ric
because such a |ayer aof dletectrlc woul d devel op fissures and crack
as a resglreut 45 or 1ver circuits 457 or receiver circuits 45” or I/O circuits 45’ is provided through
the surface of the layer 64 of dielectric for external connection. The ESD circuit 45 is
required for all circuits 42 to which an /O connection 70 is established, and the YO

interconnect 70 can also be provided to a receiver circuit 45° or a driver circuit 45° or an I/O

circuit 45°.
[0102] The features not previously highlighted in FIGS. 3a and 3b but shown in FIG. 4a are:

[0103] the invention provides an interconnect network comprising wide, thick interconnect

lines 72 for distribution of the clock and signal stimuli

[0104] the invention creates an interconnect network of thick, wide interconnect lines 72 for

the clock and signal stimuli overlying a layer 62 of passivation,

23



[0116] fine-line interconnect nmetal is typically created using

met hods of sputter with resist etching or of damascene processes
using oxide etch with electroplating after which CVMP is applied.
Ei t her one of these two approaches cannot create thick netal due to

cost considerations or oxide cracking [0117] thick, w de

i nterconnect |ines can be created by first sputtering a thin netal
base | ay tln and t n resi st

appl yi ng(-f)’O ¢iFs glél N g%%mmo#baonf%%g H g"oél aé:c]tsrpoopvllg |1F|8]e Sl"lgh Wil ﬁla: fefid layer
atterne yer. of ore t .and erfornl tal

B ching. (40T Piteekion eombEni SR cibaa 45 g arFVeT AT s S ASED o

for the creation of a pattern of very thick netal, and netal

t hi cknes$UfHt €Xcess of 1 pmcan in this manner be achi eved while the

t hi ckness of the layer of dielectric in which the thick netal

i nterconnect lines are created can be in excess of 2 km [0118]

Al t hough the invention has been described and illustrated with
r ef er enc €0108] B2 clibfpravidds| fushar aitsighe iremrihe dieason sf thh eigeafand clock itdrodnnect
intended that the invention be limted to those illustrative

enbodi nenihes of thoBeerstionlviRetby thdsh énté@tdnnétd lnet BHRIRER sholhait Afdréinh €S
and nodifications can be nade w thout departing fromthe spirit of

the i nvemhbOn addtinfefeohRRE BAQIE". LRERHHRE: 1Rs 7D EAWAR N ed abBR the layer
invention all such variations and nodifications which fall within the

scope of 65faggﬁseﬂgmte&d%@as:gﬁmoﬁﬂ%e(a'oamn%erm%&%es HebMccdiinedr1

nmet hod for ricating a cul t “conponent conpri si

have been created below the layer 62 of passivation and act as local signal and clock

Interconnect lines.

[0109] FIG. 5a shows a cross section of a silicon substrate 40 over which an interconnect
network is created according to the invention, with the interconnect network 74 created in a
thick layer 64 of dielectric overlying a layer 62 of passivation. No ESD, receiver, driver or
I/O circuit access pin is provided through the surface of the layer 64 of dielectric for external
connection. Shown in FIG. 5a 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 62 whereby no external I/O connections are provided. Due to the thick,
wide lines of the interconnect network 74 that is created overlying a passivation layer 62, the
clock and signal distribution 74 can take place entirely within the layer 64, 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/O connect point for off-chip connection.
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providing a silicon substrate, a first netallization structure over
said silicon substrate, and a separating | ayer over said first
netallization structure, wherein said first netallization structure
conprises a danascene netal; and form ng a second netal lization
structure connected to said first netallization structure, wherein
said formng said second netal lization structure conprises depositing

a first r[‘@lil%b]Tlm@‘}ﬁ%{hbdﬁ%ﬁ‘ s {5‘c'I'Qate?thQ%E&eft’i&%%@&%ﬁx?ee?ﬂg%tma{ LA Xt

el ectroplating a seco

hot or esi st | ayer etchln irst, nmeta
met hod of &F i 4 n 005t PTG ﬁ&%fwﬂ i S@ulﬂa%%at dsgerfied M5
process co I ng el ectropl ating he nethod of claim]l,
wher ei n é% %%: ShIeRm Pt et ’érﬁ’r%‘tlﬁletﬁlc%’lﬁraé“&%ﬁii’ﬂ?eé 84 hays beghy aaveﬂed in

4. The nmethod of claim 11, wherein said second netallization structure
conpri sesdhesurfagesf thy subsirae 40.5irstrhén bk 60l obfliclerisic fya depgitel @ver the surface
conprising providing nultiple active sem conductor devices under said
first metatheispbttiatertls badie fing-Boe in@rcofinect metwoold 6 bfs ccdagddnm the fibigngirn60 of
said form ng said patterned photoresist |ayer conprising coating.
dielectric comprising fine-line interconnect lines, making contact with points of electrical
contact of the active devices 42 in the surface of the substrate 42. A layer 62 of passivation is
deposited over the surface of the first layers 60 of dielectric, and a pattern of conductive
interconnects 63 is created in the layer 62 of passivation that aligns with the points of
electrical contact of the fine-line interconnect network 61 in the surface of the first layer 60
of dielectric. One or more second layers 64 of dielectric are deposited over the surface of the

layer 62 of passivation, the interconnect network 74 in the second layers 64 of dielectric

making electrical contact with the conductive interconnects 63 in the layer 62 of passivation.

[0111] 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 with interconnect
lines 74 and interconnect lines 74'. Interconnect lines 74 have been created above the layer
62 of passivation and can act as global signal and clock interconnect lines. Interconnect lines
74" have been created below the layer 62 of passivation and act as local signal and clock

interconnect lines.

[0112] Xt must further be emphasized that, where FIGS. 3-5 show a fine-line interconnect

network in the layer 60 that underlies the layer 62 of passivation, the invention also enables
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7. The nethod of claiml, wherein said separating |ayer conprises a
nitride |ayer. 29 8. The method of claiml, wherein said depositing
said first netal |ayer conprises sputtering. 9. The nethod of claim
1, wherein said separating |ayer conprises an oxide layer. 10. A

met hod for fabricating a circuit conponent conpri sing: provi di ng
a silicon substrate, a netallization structure over said silicon
substrate, nultiple active sem conductor devices under said

et a1 23k O B AELErA08 i PRSI ORI oM finéBhdinterconneet

metal | izatiron structure sal d izat1on structure
conpri ses
P e%vorﬁ TS the ?ayer & thowlaverncrfzatmg an interconnect network in the layer 64 that uses

only thick, wide wires. For this application of the invention, the first layer of dielectric 60 is
not applied, and the layer 62 of passivation is deposited directly over the surface of the

created . connection pads 42 in or on the surface of substrate 40.

[0113] 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:

[0114] 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

[0115] the fine-line interconnect lines are typically created in a layer of inorganic dielectric,
the thick wide interconnect lines are typically created in a layer of dielectric comprising
polymer. This is because an inorganic material cannot be deposited as a thick layer of

dielectric because such a layer of dielectric would develop fissures and crack as a result

[0116] 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
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form ng an inductor over said passivation |ayer, wherein said form ng
sai d i nductor conprises depositing a first netal |ayer, next formng
a patterned photoresist |ayer, next electroplating a second net al

| ayer, next renoving said patterned photoresist |ayer, and then
etching said first netal layer. 11. The nethod of claim 10, wherein
sai d damascene nmetal is fornmed by a process conprising electroplating

and CWVP. ggﬂiﬁ hg&@wﬁtlg%ﬂcoﬁgecﬂ]ﬁ%mgﬁg% Fég?tgqﬁﬁg?irsﬁlﬁé tehﬂg%!%g ‘Ea‘?%’“ S€s

a |layer sai orm

sai d pat erned ot ar esi st .er . CoOnMpri ses coati.n :
of ol 4 mtl%f <R pE e a 2P PO e Bhp s a8 1%
| ayer. . The.nmethod. of claim10, wherein said depositing said
first rre PR, mmgs%%%tme@éwwwf afgphotpesishatdRsgogPINg 5 teh bees
wherein said passivation | ayer conprises an oxide |ayer.

etching (of the sputtered thin'metal base layer), This method allows for the creation of a

pattern of very thick metal, and metal thickness in excess of 1 jtm 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.

[0118] Although the invention has been described and illustrated with reference to specific
illustrative embodiments thereof, it is not intended that the invention be limited to those
illustrative embodiments. Those skilled in the art will recognize that variations and
modifications can be made without departing from the spirit of the invention. It is therefore
intended to 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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17. An IC chip conprising: a silicon substrate,; a first
metal | i zation structure over said silicon substrate, wherein said
first metallization structure conprises a first netal |layer and a
second netal |ayer over said first metal |ayer, wherein said first
metal lization structure conprises an el ectropl ated danascene netal; a
dielectric |layer between said first and second netal |ayers; a
passi vation | ayer over said first netallization structure and said
dielectric layer, wherein said passivation |ayer conprises a nitride
| ayer, wherein a first opening in said passivation |layer is over a
first contact point of said first netallization structure, and said
first contact point is at a bottomof said first opening, wherein
said first opening has a width between 0.5 and 30 m croneters; and

a second netallization structure ofLABIY first contact point, wherein
said second netallization structure is connected to said first
contact point through said first opening, wherein said second

met al | i zat § Qyeihd KFhbHReE AR GHoeR ShkQP! ated copper.

providing a silicon subsirate, a first metallization structure over said silicon subsirate, and a
separating layer over said first metallization structure, wherein said first metallization structure
comprises a damascene metal; and

forming a second metallization structure connected to said first metailization structure, wherein
said forming said second metallization structure comprises depositing a first metal layer, next forming
a patterned photoresist layer, next electroplating a second metal layer, next removing said patterned

photoresist layer, and then etching said first metal layer.

2. The method of claim 1, wherein said damascene metal is formed by a process comprising

electroplating and CMP,
3. The method of claim [, wherein said second metallization structure comprises an inductor.
4, The method of claim 1, wherein said second metallization siructure comprises a layer of gold.

5. The method of claim 1 further comprising providing multiple active semiconductor devices under

said first metailization siructure.
6. The method of claim 1, wherein said forming said patterned photoresist layer comprising coating.

7. The method of claim 1, wherein said separating layer comprises a nitride layer.

29



18. The I1C chip of Caim17, wherein said a second opening in said
passivation |layer is over a second contact point of said first
nmetallization structure, and said second contact point is at a bottom
of said second opening, wherein said second netallization structure
is connected to said second contact point through said second

openi ng, wherein said first contact point is connected to said second
contact point through said second netallization structure. 19. The
I|C chip of daim1l17, wherein said passivation |ayer further conprises
an oxide layer. 20. The IC chip of Caim1l7, wherein said nitride

| ayer has a thickness greater than that of said oxide layer. 21, The
| C chip of Cdaim1l1l7, wherein said second netallization structure is
configured for a power interconnect. 22. The IC chip of Caim17,
wher ei n saP-d"sBESHef cltist arherenaeid dpesisive spig fighimeta) lyercomdrissy epeteding or a gr ound
interconnect. 23. The IC chip of daim17 further conprising a

pol ynmer |ayer on said passivation |ayer, wherein said second

Fg; glrl | zat b Qfe Rl GAMIR, bikrehabhil RE o eyl LRI M LACHOf Sai d pol ymer

10. A method for fabricating a circuit component comprising:
providing a silicon substrate, a metallization structure over said silicon substrate, multiple active
semiconductor devices under said metallization structure and a passivation layer over said
metallization structure, and wherein said metallization structure comprises a damascene metal; and
forming an inductor over said passivation layer, wherein said forming said inductor comprises
depositing a first metal layer, next forming a patterned photoresist layer, next electroplating a second

metal layer, next removing said patterned photoresist layer, and then etching said first metal layer.

11. The method of claim 10, wherein said damascene metal is formed by a process comprising

electroplating and CMP.

12, The method of claim 10, wherein said inductor comprises a layer of gold.

13. The method of claim 10, wherein said forming said patterned photoresist layer comprises coating.

14. The method of claim 10, wherein said passivation layer comprises a nitride layer.

15. The method of claim 10, wherein said depositing said first metal layer comprises sputtering.

16. The method of claim 10, wherein said passivation layer comprises an oxide layer.
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24. The 1C chip of Oaim 23, wherein said polyner |ayer has a
thi ckness between 2 and 150 micronmeters. 25. The circuit conponent
of daim17, wherein said second netallization structure is further
over said passivation |ayer. 26. An IC chip conprising: a silicon
substrate; a first dielectric layer over said silicon substrate; a
first interconnecting structure over said silicon substrate and in
said first dielectric layer; a second interconnecting structure over
said silicon substrate and in said first dielectric layer; a third
i nterconnecting structure over said silicon substrate and in said
first dielectric |ayer,
17, An IC chip comprising:
a silicon substrate;
a fiest metallization structure over said silicon substrate, wherein said fiest metallization

structure comprises a first metal layer and a second metal [ayer aver said first metal layer, wherein

said first metallization structure comprises an electroplated damascene metal,

a dielectric layer between said first and second metal layers;

a passivation layer over said first metallization structure and said dielectric layer, wherein said
passivation layer comprises a nitride layer, wherein a first opening in said passivation layer is over a
first contact point of said first metallization structure, and said first contact point is at a bottom of said
first opening, wherein said first opening has a width between 0.5 and 30 micrometers; and

a second metallization structure on said first contact point, wherein said second metallization
structure is connected to said first contact point through said first opening, wherein said second

metallization structure comprises electroplated copper.

18. The IC chip of Claim 17, wherein said a second opening in said passivation layer is over a second
contact point of said first metallization structure, and said second contact point is at a bottom of said

second opening, wherein said second metallization structure is connected to said second contact point
through said second opening, wherein said first contact point is connected to said second contact point

through said second metallization structure.

19. The IC chip of Claim 17, wherein said passivation layer further comprises an oxide layer.

20. The IC chip of Claiim 17, wherein said nitride layer has a thickness greater than that of said oxide

layer.
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wherein said third interconnecting structure conprises a danascene
and electroplated netal; a separating |ayer over said dielectric

| ayer, and a first via in said separating |ayer, wherein said
first viais connected to said first interconnecting structure; a
second via in said separating |layer, wherein said second via is
connected to said second interconnecting structure; athird via
in said separating | ayer, wherein said third via is connected to said
second i nterconnecting structure; a topnost netal interconnect
Erie of said chip over said separating |ayer, wherein said topnost
metal interconnect line of said chip is connected to said first,
second and third vies, wherein said first interconnecting structure
is connected to said second interconnecting structure through, in
sequence, said first via, said topnost netal interconnect |ine of

321 d ol D a0 SeLe SRR Wil WIS Bl R b SLOg AL "0
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through, ig.sequence, said first via, said topnost nmetal interconnect
line of said chip and said third via, wherein said second

i nterconnecting structure is connected to said third interconnecting
structure through, in sequence, said second via, said topnost netal
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surface of said topnost netal interconnect |ine of said chip has no
access for "&e®fF%hal connection; and

23. The IC chip of Claiin 17 further comprising a polymer layer on said passivation layer, wherein

said second metallization structure is further on a top surface of said polymer Jayer.

24. The IC chip of Claim 23, wherein said polymer layer has a thickness between 2 and 150

micrometers.

25, The circuit component of Claim 17, wherein said second metallization structure is further over

said passivation layer.

26. An IC chip comprising:
a silicon substrate;
a first dielectric layer over said silicon substrate;
a first interconnecting structure over said silicon substrate and in said first dielectric layer;
a second interconnecting structure over said silicon substrate and in said first dielectric layer;
a third interconnecting structure over said silicon substrate and in said first dielectric layer,
wherein said third intetconnecting structure comprises a damascene and electroplated metal;

a separating layer over said dielectric layer; and
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a second dielectric |layer conprising a portion on said topnost netal
i nterconnect line of said chip, wherein said second dielectric |ayer
conprises a polynmer. 27. The I1C chip of Caim26, wherein said
separating |layer conprises a nitride layer. 28. The IC chip of Caim
26, wherein said separating |ayer conprises an oxide layer. 29. The
| C chip of Caim26, wherein said topnost netal interconnect |ine of
said chip has a thickness greater than | mcroneter. 30. The IC
chip of Caim26, wherein said topnost netal interconnect |ine of
said chip conprises a signal interconnect connecting said first

i nterconnecting structure to said second interconnecting structure
and to said third interconnecting structure. 31. The IC chip of

Cl aim 26, wherein said topnost netal interconnect [ine of said chip
conprises a cladekvia i sahsensmting iyencdierie eidifirrgvisiasomnesitdiaeidfigt er connect i ng
structure to said second interconnecting structure and to said third
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a second via in said separating layer, wherein said second via is connected to said second
interconnecting structure;

a third via in said separating layer, wherein said third via is connected to said second
interconnecting structure;

a topmeost metal interconnect Ine of said chip over said separating layer, wherein said topmost
metal interconnect line of said chip is connected fo said first, second and third vias, wherein said first
interconnecting structure is connected to said second interconnecting structure through, in sequence,
said first via, said topmost metal interconuect line of said chip and said second via, wherein said first
interconnecting structure is connected to sald third interconnecting structure through, in sequence,
said first via, said topmost metal interconnect line of said chip and said third via, wherein said second
interconnecting structure is connected to said third interconnecting structure through, in sequence,
said second via, said topmost metal interconnect line of said chip and said third via, wherein a top
surface of said topmost metal interconnect line of said chip has no access for external connection; and

a second dielectric layer comprising a portion on said topmost metal interconnect line of said

chip, wherein said second dielectric layer comprises a polymer,

27. The IC chip of Claim 26, wherein snid separating layer comprises a nitride layer.

28. The IC chip of Claim 26, wherein said separating layer comprises an oxide Jayer.

29, The IC chip of Claim 26, wherein said topmost metal interconnect line of said chip has a thickness

greater than I micrometer.
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32. The IC chip of Oaim26, wherein said second dielectric |ayer has
a thickness greater than 2 mcroneter. 33. The nethod of claim!]l
further conprising said formng said second netallization structure
over said separating |ayer.

30. The IC chip of Claim 26, wherein said topmost metal interconnect line of said chip comprises
a signal interconnect connecting said first interconnecting structure to said sccond

interconnecting structure and to said third interconnecting struciure.
31. The IC chip of Claim 26, wherein said topmost metal interconnect line of said chip comprises
a clock inferconnect connecting said first interconnecting structure to said second

interconnecting structure and to said third interconnecting structure.

32. The IC chip of Claim 26, wherein said second dielectric Jayer has a thickness greater than 2

micrometer.

33. The method of claim I further comprising said forming said second metallization structure over

said separating layer.
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