POST PASSIVATION INTERCONNECTION SCHEMES ON TOP OF THE IC CHIPS This is a
division of US Patent Application serial number 09/691,497, filing date 10/18/00, now US Patent
6,495,442, Post Passivation Interconnection Schemes On Top Of Ic Chips, assigned to the same
assignee as the present invention. Related Patent Applications This application is related to Serial
Number 09/251,183 filed on 02/17/99, now US Patent 6,383,916, which is a continuation-in- part of
serial number 09/216,791 filed on 12/21/98, assigned to a common assignee. This application is also
related to attorneypgockets MO0 108 reekiakouohes €9/637 9267 deing-date 08714065 now
abandoned. This application is further related to MEGO00-008C, serial number 09/721,722, filing date
11/27/00,. now issued as US Patent 6,303,423 31. BACKGROUND OF THE INVENTION (1) Field of
the Invention The invention relates to the fabrication of integrated circuit devices, and more
particularly, to a method of post- passivation processing for the creation of conductive interconnects.

(2) Description of tH&Frior ArfImpraveants in SEmiBohtRictdtEvic" pFforifiahte atd™Per

09/691,497, filing date 10/18/00, now US Patent 6,495,442, Post
Passivation Interconnection Schemes On Top Of Ic Chips, assigned to

the same assignee as the present invention.
Related Patent Applications

This application is related to Serial Number 09/251,183 filed
on 02/17/99, now US Patent 6,383,916, which is a continuation-in-

part of 5serial number 09/216,791 filed on 12/21/98, assigned to a

(
common assignee. This application is also related to attorney docket

MEG0O0-008, serial number 09/637,926, filing date 08/14/00, now
abandoned. This application is further related to MEG0O0-008C, serial
number 09/721,722, filing date 11/27/00, now issued as US Patent
6,303,423 B1.

BACKGROUND OF THE INVENTION

(1) Field of the Invention

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

interconnects.
(2) Description of the Prior Art

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

per die while at the same time some aspects of semiconductor
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ically obtained by scaling down the geometric dimensions of the Integr_ated Clrcwtls,dteh\;isctreesults in
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associatedlﬁi@ﬁcﬁaragitmmme mlﬁ@hnﬁﬂ&éesﬁﬂ\éit)barasitic Capacitance and
resistance of the metal interconnections increase, which degrades
the chip performance significantly. Of most concern in this
respect is the voltage drop along the power and ground buses and
‘the RC delay of the critical signal paths. Attempﬁs to reduce the
resistance by using wider metal lines result in higher

Capacitance of these wires,

To solve this problem, one approach has been 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 networks under a
layer of passivation, this approach however limits the
interconnect network to fine line interconnects and the therewith
associated}ughparasitic capacitance .and high line resistivity.
The latter two parameters, because of their relatively high
values, degrade device performance, an effect which becomes even
more severe for h}gher frequency applications and for long
interconnect lines that are, for instance, used for clock

distribution lines. Also, fine line interconnect metal cannot



The latter two parameters, 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 2
carry high values of current that is typically needed for ground busses and for power busses. It has

previously been stateghihas itis of Bﬁe&%ﬁﬁgébetﬁ%@iqoy%%%égfo Rrovide a method of creating

interconnect lines that removes typical limitations that are imposed on the mtercé)nneq(ﬁo\ﬁﬁ’gs, such as

unwanted parasiic capadtanceswaid dighdrterconnect 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 scheme of the present invention, the interconnections that are
created above a 1dyéd\st PA&atH taR tricarisitiertdthetfreewaysdetweear ciiest Fig kb shows a

Cross sectiggmolfca sigcog substrate on the surface of which has been created a conductive
interconnect onductor 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
lhigh 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 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 created a conductive interconnect
network. The structure that is shown in cross 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



network. The structure that is shown in cross section in Fig. 1 addresses only ar_ld is Ilmlteq to prior art
bower and ground distribution networks. The various featL_Jres that have been hlghlllghted in Fig. 1 are
the following: - 40, a silicon substrate on the surface of WhICh has been created an interconnect f
network 3 42, a sample number of semiconductor circuits that have been created in or on the surface

of the substratg 40 44, two electrostatic discharge (ESD) circuits created in or on the surface of the

substrate 40, orte ESD 2IFRUT id o6 eftfor WREFIIIALREPR sdceasitle fohekteraak domasctions (pins

I ' ines; [ [ bove the surface of
52, see below ayer of interconnect lines; these interconnect lines are abov |
substrate 40 a)?l%guér?cdée%t e 18yers “Of passivaisn %d%‘ﬁr@é@ﬁ%ﬁiﬁﬁﬁ%p#h%atlon (tj_f _[:rlor cﬂ:igh
fine-line intercgpnects; these fine-line, interconnect of !a er 46 _typlcally ave high resistivity an

parasitic capa?:?tén%g%g %eé: ?afyoesr% tplefssgvlai%%atﬂ%? is'HEPosited BYEF the StitRS éRthetlayer 46 of

interconnect liggs 6Rds upewet o5 8reuRd hys that conpgets fo the gircuits 42
provided for each pin that is accessible for external
connections (pins 52, see below)

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

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

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

connection for the devices 42
- 52 1s 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.



- via fine-line interconnect lines provided in layer 46; this power or ground bus is typlpally of wider metal
since this power or ground bus carries the accumulated current or grour]d gonnectlon for the devices
42 52 is a power or ground pin that passes through the layer 48 of pas§|vat|on and that ha§ be.en' )
connected to the power or ground bus 50. 4 From the _above the foIIc_)Wlng can be summarized: c_:lrcqtl S
are created in or on tc e surface of a silicon substrate, interconnect lines are created for these circuits

for further interconnection “roSxte sl chebitRy e GRS Ar8UBRAPERHO pibrsasis s provided with

e ot fo e . , e d pin that
an ESD cir cyits with, their ESD_ circuit are conpected to a power or groun
penetrates cg&l%a{/lge%%; %zgs%%/aétgi%n.tt}%ﬁeslgﬁgragf pgs%si\a}at?d‘r} I8t fiRSRFaF that Bleriesnhe ereated

[ i i ivati fine line
interconnec jinessteciuts, dhg oatergpnpaetline ipdgneath the layer of passivation are fi
interconnects and have all the Zlectrical disadvantages of Erc\)é: line mha%oﬁﬁé@tgcﬁjbrhe%hiﬁh :

: : i i i in_Fig. 1, the
resistivity and high cparasitic: capacitance: Relating {q the gress sgctipn that s shown in Fig. 1
following comments applies: ESD circuits are, as is known in the -
provided with an ESD circuit, these circuits with their ESD
circuit are connected to a power or ground pin that penetrates a
layer of passivation. The layer of passivation is the final layer
that overlies the created interconnect line structure, the
interconnect line underneath the layer of passivation are fine

line interconnects and have all the electrical disadvantages of

fine line interconnects such as high resistivity and high

parasitic capacitance.

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

that connects to a semiconductor circuit must be provided with an

ESD circuit.

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

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



art, provided for the protection of semiconductor circuits aga?nst unexpectec_i electrical charges._ For_t

'Ehié reéson, each pin that connects to a semiconductor circuit must be provided with an ESD C|r.cuI|:_.

Fig. 2 shows a cross section of a prior art configuration that resembles the cross sectllon shoyvn in Fig.

1. The structure that is shown in cross section in Fig. 2 however adﬂresses_ onIIy a;]r_]dhllg Etgg]gigggts
ock ' istriputi i in addition (to the previously highlig

clock and signal disfriputi On(ggworlﬁ.as It:_| . 2 shows _ ( p

of Fig. 1): - 45 are two ESD circuits réa&ro‘il/ﬁetorijr%‘ltéﬁrfhé‘%ﬁﬂ%‘éésof tHeysuBstsatew40; ESD

[ ' [ i in - 45' which are
ircuits are glw. ed far rnal conn CtIO. to an mpgt/output (I/0) pin - 45" w
Cicus that sar bo rovehor of Guerar 10 CArae 150 MpA BLm08 S SLIpE Faver} bt 110

i [ - 56, ignal pin that has been extended through
urposes respestively -3 i3 §1Qak hus ¢ 96,ig a.clock or signal pin e | ‘
: Eheplayer 48 gf passivait:%ﬂ?\. The same comments apply t%rtﬂelcreopés 5Bcfion WRatBesHowd ¥ Fig. 2 as

) ; i - hat the layer of
previously havefbeer m;mﬁwmt@esp@pt&BI%&&W&Q%?&%’PQ@&SEaet%@ier”éé * an3¥
passivation is the final B
external connection to an input/output (I/0) pin
- 45’ which are circuits that can be receiver or driver or I/0
circuits for input (receiver) or output (driver) or I/0

purposes respectively

- 54 is a clock 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
as 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.

r

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

where pins 56 are signal or clock pins:

]

‘



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: 6 pins 56 must be connected to ESD and driver/receiver or I/O

circuits 45_for signald ins ese pjns m e cqnnected not only to ESD circuits but also
to driver or regz%/ger ﬁl%%r%ts?%é%@ ‘t%d gg c#r%ak;t? 4738 irC:l Hig ' AR&FRASEE a7l digRal) stimuli

have passed thrpgghithe £SD and driver/receiver or I/O circuits, these stimuli are further routed
using, under prior art methods, fine-line interconnect wires. A layer of passivation is deposited over

the dielectric dayersinghhichdhedntgrgonnect netwark has Eﬁ%n created, It is therefore of interest to the
semiconductor art to provide a method of creating interco nect Ifrrll%ssgth%?ré:rcr)lrol%gtﬁ/%ié’aﬂtﬁmitations

that are imposed pnciberpiereenBactwirgs: SHChAS BNWaNR: parasilic. capacitances,and high
interconnect -
circuits, highlighted as circuit 45’ in Fig. 2
- after (clock and signal) stimuli have passed through the ESD
and driver/receiver or I/O circuits, these stimuli are further
routed using, under prior art methods, fine-line interconnect

wires. A layer of passivation is deposited over the dielectric

layer in which the interconnect network has been created.

It is therefore of interest to the semiconductor art to
provide a method of 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 creation of interconnect metal that allows for the

use of thick and wide metal.



line resistivity. SUMMARY OF THE INVENTION A principal objective of the inventiqn IS to provide a
method for the creation of interconnect metal that allows for the use of thick and wide metal. 7
Another objective of the invention is to provide a method for the creation of inte‘rcopnect metal that‘
uses the application of thick layer of dielectric such as polymer. Yet another objective of the invention

is to provide a metbeddhabaiews fotthercreationpfdang interconnedt lines, wheteby, these long

interconnect lines do not have high resistance or introduce high parasitic capacitance. Rlstill further

objective dfthetinventiern isi ncrente nintereéonneetlings: that cag:carse bigh,valugs of eyt for the
creation of power and ground distribution networks. A still further objective of the invention is to create

interconnext m@md:maltmrbef:rdamﬂemingccosﬁeffeeﬁvepdnquds 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

Yet another objective of the invention is to provide a
method that allows for the creation of long interconnect lines,
whereby these long interconnect lines do not have high resistance

or introduce high parasitic capacitance.

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

creation of power and ground distribution networks.

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

the surface of and after a layer of passivation has been

deposited.

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

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



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 8 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 g thick seand Jayer of dileetric. BRIERDESCRIPTION OF THE DRAWINGS Fig. 1is a

cross section of a silicon substrate over which "a prior art fine-line interconnec Network i éfeated over
which a layer of passivation s €leposited pawsk aﬂﬁ@rlglrﬁémdo@nﬁéﬂé@ila@cvi%%q “%?9%{2 the layer of
passivation for external connection. The structure that is shown in cross section in Fig. 1 addresses
only and iitimitedlde privrertponer antigresinalr distrbution neverks. Fig.ok isa&sass segtion of a
silicon substrate over which a prior art fine-line interconnect network is created over which a layer of
passivatiofifis depbsitéd iclock and/or signal pins are provided through the layer of passivation for
external connection. The structure that is shown in cross section in Fig. —

BRIEF DESCRIPTION OF THE DRAWINGS

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

distribution networks.



2 addresses only and is limited to prior art clock and signal distribution networks. 9 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 surface of the layer of dielectric for external
connection. The structure that is shown in cross section in Fig. 3a and 3b addresses only and is
limited to power Shd gro@ind HistriBueien rawbHeRopbthe invdritiom Rigb3ly cifferentiates/hetween
‘power and ground distribution lines that are below a layer of passivation and power and ground

distributiof Tin&8 tRACA §66vE BHHYE  of FaStifal6H PigCaadd Rocroes Weetibn e silicon substrate

over Whicig) an intercopnect netwgrk is created according to the invention. An ESD and/or driver
Q r.an or rou

and/or receiver circuit access pin s proVideaStiroaghIRe strEBLr thdayarsrdielsdric fer external

connection,The strpctyrgthat is shown in cross section in Fig. 4a and 4b addresses only and is
limited to C|ECl);Ck and signal dist%%ti%ﬁ rneet‘\}/(v{or S0 thceollﬁr\l/%ﬁ{%ﬁpﬁg?l?l% difteréiiibigs Hetveen clock
and signak diselution dinesdbat ae-below a-ayer;of Rassiyation and gackand signal .

limited to power and ground distribution networks of the

invention.

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 receiver circuit access pin is provided
through the surface of the layer of dielectric for external
connection. The structure that is shown in cross section in Fig.
4a and 4b addresses only and is limited to clock and signal

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

lines that are below a layer of passivation and clock and signal

distribution lines that are above a layer of passivation.

10



, distribution lines that are above a layer of passivation. 10 9 a Fig. 5a is a cross section of a silicon
substrate over which an interconnect network is created according to the invention. No 1/O connect
pin is provided through the surface of the layer of dielectric for external connection. The structure that
is shown in cross section in Fig. 4a and 4b addresses only and is limited to clock and signal
distribution netwetks. oftheiinventenskigs Sbdifarentiates betwean sleck and sigral digitipution lines
that are below a layer of passivation and clock and signal- distribution lines that are above a layer of
passivatiofn Fig! B skowsertrossteantionicf thedaterdonneotiali sghemet 10f the veferenged no
continuation-in-part application invention. Fig. 7a shows a cross section of a simplified version of the
substrate AN tRETAFETS thib aie cReaEddafitiensonade bhehe wulsstate findes the processes of the
referenced continuation-in- part application. Fig. 7b shows the cross section of Fig. 7a where an

inductor HESBESH BHfdletPAbSve tHe Ry ef SF pasEivafionTRE BESCHIMTHON OF THEPREFERRED
EMBODIMENTS

Cross section in Fig. 4a and 4b addresses only-;nd is limited

to clock and signal distribution networks of the invention.

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

of the referenced continuation-in-part application invention.

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

part application.

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

has been added above the layer of passivation.

11



For pugposes of reference and for clarity of understanding, Fig. 6, is taken from related application
number 09/251,183 and is herein incorporated by reference. Referring now more specifically to Fig. 6,
there is shown a 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 doveEed by IddiadectricHapat 1R kayereMBob digteatsic is therefore deposited
over the devices that have been provided in the surface of the substrate and over the substrate 10.
Conductive interconnect lines 11 are provided inside layer 12 that connect to the semiconductor
devices that have been provided in the surface of substrate 10. Layers 14 (two examples are shown)
represent all of the ‘mBHIRSYES &Hd BRIELFIRIGySRthaP are hdidaly efeatedors topaf tiwe dielectric

layer 12, layers 14 that gre,shown in Fig. 6 may therefore contain multiple layers of dielectric or
insulation an%'the'Iik(la,scoﬁéﬁgtivfgrﬁwx{ler%%]h?\%% iRBE 135hak8 L 1hE Hetldfk ot efstfrici Tonnections

that are crggtq%t}‘gggg@g%%&]eda (Bye.r]_l)éi@grag})dcgrj the surface of layers 14 are points 12 16 of

electrical contact. These points 16 of electrical contact

Referring now more specifically to Fig. 6, there is shown a
cross section of one implementation of the referenced
Iapplication. The surface of silicon substrate 10 has been
provided with transistors and other devices (not shown in Fig.
6) . The surface of substrate 16 is covered by a dielectric layer
12, layer 12 of dielectric is therefore deposited over the
devices that have been provided in the surface of the substrate
and over the substrate 10. Conductive interconnect lines 11 are
provided inside layer 12 that connect to the semiconductor

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

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

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

12



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
circuitry. A passivation layer 18, formed of for example silicon nitride, is deposited over the surface of
layer 14 tolfrordctedrrdetlying layerscirom. nibistare, onaminatior, eiteThe keyistepsiaf dhe above
referenced application begin with the deposition of a thick layer 20 of polyimide that is deposited over
the surfacEdf Iy 18! Hctess hasbpaprovidedtbyjointst o biedtritalecantact 16 cfor this reason a
pattern of openings 22, 36 and 38 is etched through the polyimide layer 20 and the passivation layer
18, the pa&gﬁ?SF8Bé‘r‘ﬁﬁb§ 2% 36'and BB 2lighe WitRHe paltem greleetrical ohtdetyoibtse16.
Contact pgint§, 1%1 reirtl)ytryeans or%the oggnings 22/36/38 that are created in the layer 20 of

polyimide "electrically extended 1o the- sufface Bt ISYE°26 *Fhie HbovE e t&rerebaitmatdrial that is used

for the_depgaitioniof ayer,20 s pAVimide. e Jatefial that, an be yged for this layer is not limited (o
polyimide but can contain 1.3
that need to be further connected to surrounding circuitry. 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.

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 layer 18. Access must be provided to points
of electrical contact 16, for this reason a pattern of openings
22, 36 and 38 is etched through the polyimide layer 20 and the
passivation layer 18, the pattern of openings 22, 36 and 38
aligns with the pattern of electrical contact points 16. Contact
points 16 are, by means of the openings 22/36/38 that are created
in the layer 20 of polyimide, electrically extended to the

surface of layer 20.

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

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

13



any of the known polymers (SiCIxQy). The indicated Polyimide is the preferred material to be used for
the processes of the invention for the thick layer 20 of polymer. Examples of Polymers that can be
used are silicons, carbons, fluoride, chlorides, oxygens, silicone elastomer, parylene or teflon,
polycarbonate (PC), polystereue (PS), polyoxide (PO), poly polooxide (PpO), benzocyclobutene

(BCB). Elestricabcontact with,the,eqmiact points 1 now be. established by filling the openings
22/36/38 with a conductive material. The top{%urfgxgé?én 24%g‘ethé§3Jrﬁé‘t%fF%oHEibléﬁdﬁ*é@hatiare

contained in'spenings:22/36/38-ean now be wsed.fon ceppection of the IC to i(gff,env"onmem, and for
further integration into the surrounding electrical circuitry. This latter statemen isth& same as saying

that semicofiditictot efevices that hevedteens peavided din the surface gf.sihstrate 10 can, via the
conductive_interconnects contained in openings 22/36/38, be further connected to 8rr¥)‘ﬂﬁ’dﬁ19

components ahd Gt URPy dRfstcarfiect: bads 26 arid 28-ate, formesi-omd-o0p-ofisyrfaces 24 of the metal

interconne&)t%gontained éréé)gra%i]u%s 22, 36 and 38. These pads 26 and 28 cart be of any design in

width and Lhi.dkness o &t specific kirevitdesign reguitemenks1 Aagh6ag. for instance,

be - N
(PC), polysterene (PS), polyoxide (PO, poly polooxide (PPO)

benzocyclobutene (BCB) .

Electrical 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 its environment, and for further integration into Lhe
surrounding elegtrical Circuiltry. This lalter statement is the
sSame as saying that semiconductor devices that ha?e 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
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used 4as ¢ 1i shi A ; i
as a [lip chip pad. Olher pads can be used for power

- ..
arstributi CAas ¢ y i i
ripution or as a ground or siynal bus. The following
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SRR i
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used as a flip chip pad. Other pads can be used for power distribution or as a ground or signal bus.

The following 14 R connections can, for instance, be made to the pads .shown in Fig. 6: pad 26 can

- serve as aflip chip P, _,,J, pad 28 cart serve as a flip chip pad or can be connected to electrical power
or to electrical ground or to an electrical signal bus. There is no connection between the size of the
pads show! 'i[rllnlgi(gl lGoalrld the suggested possible electrical connections for which the pads can be

.used. Pad size and rules SRl reSTtibAS ot Motribal ircisit desigre determinrdhe elgctrical

ntinents relate to tire size and the number of the contact

connections tQ,a.given pad. The following s ‘
points 16, Fig. 6. Because these contact pgi t§ 18" &Fe ts¢htetiioh E8p @f.dsthin dielectric (layer 14,

Fig. 6) ther pad size sapnat be Lo, 1a5ge singe.a large pad size linings with it a large capacitance. In
addition, a large pad size will interflere wﬁh t%g%ﬁtl%é %a‘ﬁ%\ﬁ‘ﬂiﬁ b?ﬁ%aﬂayér—'of’mélsal. It is therefore

preferred_tﬁlkeep'the Sizgacpf.nth_e pad 46 relatively. nggg.ngg 5‘}12-_91 oL lg\d _1M§1EIQ0\/Jygver} also directly
related with the aspect ratio of vias 22/36/38. An aspect ratio of abouts ig "ere is no

conneclion belween Lhe si- : 1 -
. I LWEE = S1lze of Lhe pads she i i e )
pads snown in Fig. & and Lhe
suggested possible electrical connections for which the pads can be
used. Pad size and rules and restrictions of electrical circuit

design determine the electrical connections to a given pad.

The following comments rélate Lo Lhe size and the nuber of

Lhe conlLacl points 16, Fig. 6. Because Lhese contaclt poinls 16
aclt poinls 16
are located on Lop of a Lhin dielectric (layer 14, vj 6
) 2clbric dye r FLg. ©6) Lhe
pad size cannol be Loo large since a large pad size brings wilh
=S¢ ok ik
il a large capacilance. In addition, a large pad size will
inLerfere wilh Che rouling capabililty of that layer of metal. Tt
is Lherefore preferred Lo keep Lhe size of the pad i6 relalively
small. The size of pad 16 is however also directly'relaLed wilh
Lhe aspecl ratio of viasg 22/36/38. An aspeclt ratio of aboul 5 jg
acceplable [or (he consideralion of via elching and via [illing
Based on Lhese Consideratiohs, the size of the coni
S 2 size 2 contacl pad 16 can

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

dependenl on Lhe Lhickness of layers 18 and 20
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acceptable for the consideration of via etching and via filling. Based on these considerations, the size

‘thickness of layers 18 and 20. 15 4 Foc higher aspec:| Lai- i.0 v.ias, the v. Las are Li hen with via
jluns before the deposition of Lhe metal layers 26 and_ 2R. However, for vial that have lower.' aspect

ratios (for exampte,lessi than-2) s the: via-ploys may Liot he.needed LQMVW’%?L ¢ase Lire nieLal >flavers
-26 and 2R can directly establish contact with the nails The referenced app ication'd6ds bt impose a If

tal_._i_on phuthe humber oficontact pads that.can he -included in the,design,, this;number is not only
dependent on package design requirements but is mostly dependent on the internal circuit design
requiremehtarefMhe-pdckagel L:ayendR irFig. Boean >es@typicah - |G passivalion jayer-,The most
frequently used passivaLion layer in the. present: ,Late of the art is plasma enhanced CVD (PECVD)
oxide and "MitHbe In crl4ting tayer 18 ofpassivaLion, iEkayer of rapproximately: 015 tumPEGVD oxide
can be de%%sili%q/grrsé fgllﬁoyggg % a layer of a(gproximately 0.7 um nitride. Pa-ssivation layer 18

cah directly establish contact” with the nads

146
+4 O .

The relerenc o S i o v L .
referenced applicalion does not tmpose a limitalion on
1 . .. . . v N
Lhe number of conLaclt pads Lhal can be included in the design,
Lhis number is nol i e vl . .
Sonumber 1s nol only dependent on package design requiremenls
- K. o e de 7 Qe . 1 . .
bub is mostly dependent on the internal circuit design
design
requirenents of Lhe package. Layer 18 in Fig. 6 can be a typical
. g - - R - - [

IC passivalion layer.

Tt

he most [requently used passivalbion layer in lthe present
stale of Lhe art is plasma enhanced CVD (PECVD) oxide and
niLr;de. In creating layer 18 of passivabion, a layer of
approximalely 0.5 um. PECVD oxide can be deposiled [irst followed
by a layer of approximalely 0.7 uwumn uitride. Passivalion layer 18
is very importanl because 1L protects the device wafer [rom
moisture and foreign jon conlaminal.ion, The positioning of Lhis
layer between Lhe sub-micron process (of Lhe integrated cirooil)

and Lhe Lens-micron process (c e int :
ana Lne Lens 1LCrc veess (of Lhe interconpecct ne R R
. S { : Lerconnecting metalizalion

slhruclure s il i A apes . .
uclure) is of crilical tmporlance since i allows fTor a
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is very important because it protects the device wafer front nioi t.u re and foreign ion contamination.
The o0;itirining of this layer- between Lhe s.fb-rn c:ron process (of the i_ntegrated circui_!:.1 arid
the Lens-m .cron process (of the i nt.er(:onnect:i rig me-Cal i. zation 71 _ru C:1_Ure.) is oof e:ci L. i.
Cal. rnpenrtanc:e Since .it allows For a 16 cheaper process that possibly has less stringent clean room
requireme@t}sef%g}e BE%%%ssgsoft%rggtin the interconnecting metalization structure. Layer 20 is a thick

polymer dielectric layer (for example 'f)o yslrh}?&éﬁ thaf HES4 thiEkhBES It extess of @oum (after curing).

The range0fdhe pohunes thickness.can yary from.2 um to 150 um, dependent on electrical design
requirements. For the deposition of Ia%/er 20 the%tfcﬁﬁ-%ﬁﬁ‘@nttﬁoelyﬂﬁiﬁ%r HD2930img2734 can, for

example, be tiséd z&he golyinide apde 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
polyimide, the polyimide film can be multiple coated and cured. Another material that can be used to

create layer 20 isLthe polymer benzocyclobutene (BCB). This polymer is at this time

ayer 20 is a thick polymer dielectric layer (for example

polyimide) that .has g thickness in excess of 2 um (after

curing). The range of the polymer thickness can vary from 2 um

to 150 um, dependent on electrical design requirements.

For the deposition of layer 20 the Hitachi-Dupont polyimide

HD 2732 or 2734 can, for example, 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 polyimide, the polyimide film can

be multiple coated and cured.

Another material that can be used to create layer 20 is the

polymer benzocyclobutene (BCB) . This polymer is at this time

commercially produced by for instance Dow Chemical and has
recently gained acceptance to be used instead of typical

polyimide application.

The dimensions of openings 22, 36 and 38 have previously

been discussed. The dimension of the opening together with the

17
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commercially produced by for instance Dow Chemical and has recently gained acceptance to be used
Instead of typical polyimide application. The dimensions of openings 22, 36 and 38 have prewpusly .
been discussed. The dimension of the opening together with the 17 thickness of the layer of dielectric

through which;the QrReniggsae P&%@P%@@I@ﬂ@@é@?@%ﬁ%&%ﬂoﬂﬁg ening. The aspect ratio

challenges the via etch process and the metal filling capability. This leads to adi r%%ltg??oragﬁeni_ngs
22/36/38 in ¢he 4esgeddanproximaraly dspat 1930 oo the Haeightfarmgpenings 22/36/38 can be in
the range afrapproxinaately 2 yne £ 150148 Theaspect atie of, ppepings.22/36/38 js. designed such

that filling of the via with metal can be accomplished. The via can be filled with CVD metal such as
CVD tungstehlam@VErpepper, twith eleciralesssniekek wittracdamaseene paetah §iling process, with

. electroplating copper, etc. As previously stated, for low aspect ratio vias, the filling of the vias is not
required a% &N pideessing stegr A direep tontacttcarybé established Bétween themetal layers 26

and 28 and the contact pads 16. The referenced application can be further extended by
height for openings 22/36/38 can be in the range of approximately

2 um to 150 um. The aspect ratio of openings 22/36/38 is
designed such that filling of the via with metal can be
accomplished. The 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 electroplating 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 polyimide) 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 and overlaying the pads
26 and 28. 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
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applying multiple layers of polymer (such as polyimide) and can therefor_e be _ada_pted to a larger
variety of applications. The function of the structure that has been des_crlbed in Flg: 6 can be further
- extended by depositing a second layer of polyimide on top of the prgwously deposneql layer 20 and
overlaying the pads 26 and 28. Selective etching and metal deposition or electro_ p!atlng of metal can
further createtadditionakcentact pointsds Hee sudace of thasecooddayar-efpalyride that can be 18
‘interconnected with pads 26 and 28. Additional layers of polyimide and t_he thereor_l created contact
pads can R eydBhiizedn®d &lpartifarapplicaivie the indisatedextension obmultiplentayess of
polyimides greatly enhances the flexibility and usefulness of the referenceq contlnuatlor)-ln-part .
application: Fig. g Lhbnsa hastPaedigh ntéﬁi@ofﬂﬁﬁF&E?&ﬁﬁ%lﬁga?énﬁhlgargfafﬁgcggg.
This advant lows for the sub-micron ot fine-lines, that run in the immediate vicinity

layers 14 gr?c? tgr%cg\rﬁa%%%llrﬂ% e6s t0 B%aegx Endedin aw utb}\}vearajtﬁf&l%hlé@’ tkﬁ%ﬁgh metal

interconnegt 36ulhis gxtarision copiaues L lhe disgeon 22,1 ihe iorlzontlplage of (e metal

- C on.
interconnect 28 and comes back down in the downward direction 3 tahroug meétal mterconnect 38.
The functions and

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

an inherent quality of simplicity. It therefore further adds to
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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 easienantimpore ensteffective: teafanatactdreadhis aspeechofitheteferenced-application does
‘not include any aspect of pad re-distribution and therefore has an inherent quality of simplicity. It
therefore fitkEradds! te W9 thedniporiaricedobihesefdiehe edtapplicediondndhahit prakess: aticro and
sub-micro wiring accessible at a wide and thick metal level. The interconnections 22, 36 and 38
interconne&?fﬁé'ﬁnép hevenhREABY§6inPas tirdughtndishstivatdre ARapiheE B8 Fdiprnide
dielectric 1§ye‘;glcorétj:rgtiing over andis&anq(i on th wijde agdsth‘i% metal level and continuing by
descending Frorn the wide and Thick mbtal Tevel back down 16 the fine-meats 18Ve SBnﬁ/e%g%fn passing

down throughh he-Ragsivaliqn angiRolmMALAL PAlWmide dgleChilavery; The gxiensiong, that are in
this manner accomplished need not to be limited to extending fine- metal interconnect points 16 of
any particyadypen8UER 88k metal level and 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 others. Where the referenced application is of importance is

that the referenced continuation-in-part application provides

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

so doing, provides a considerably extended scope of the

application and use of Integrated Circuits and the adaptation of

these circuits to a wide and thick metal environment.
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- 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 others. Where the referenced application is of importance is that the
referenced contirstion:=inmpart applicaton previsesomush Broadesdatitudedn heing aklg to apply these
“laws and, in so doing, provides a considerably extended scope of the application and use of
IntegratedfCiEAHESaEn® ther afapeation of these cicuif>id awiide and thick metat engironment. 20 This
completes the discussion of the construct shown for purposes of reference in Fig. 6. Following will
further be HiSEUSERT el EroSEXERiBRS thaP ard BRGWATA FigSTa ARdFAS Fig? Zaaskbw: 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

32%2?:23 been ieptiiod asodd, ecyliGe suRSRe <123 ajaver gldisleqie fhathas been
section of the substrate and the layers that are created on the
surface of the substrate under the processes of the invention,
the highlighted areas that are shown have previously been
identified as:

- 10 the silicon substrate

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

- 14 is an 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
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surface of the substrate - 14 is an interconnect layer that contains interconnect lines, vias and contact
boints - 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  therdayeye2@ of pelimide.thae thigk Jayer 20xofp pelymertGasm be caated in ligyid form. 21 on the
‘surface of the layer 18 of passivation or can be laminated over the surface of layer 18 of passivation
by dry film cappticatiensViastiat @fe Yeguired fobthepareatioatafoaobguetive pligs 21 can be defln_ed
by conventional processes of photolithography or can be created using laser (drill) tech'nolpgy.' Itis
clear from PRRAGES Biselissibhasthal e 38guanea bf ddydrerthelnés sliewhiinrerogs section in Fig. 7a
has been created so that additional electrical components such as an inductor, a capacitor and the

like can be ETBAWEH 3 th& SuiffacebfdaPelspdefined by conventional processes of

photolithography or can be created using laser (drill)

technology.

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

integrated.

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

passivation. It must again be emphasized that the ohmic
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of polyjmide and in electrical contact with conductive plugs 21. Layer 12 of dielectric may, in the cross

- (ILD) within which layer 12 can be readily integrated. With respect to the cross se'ctior.] that is shovyn in
Fig. 7b, the same layers that have been identified for Fig. 7a are again provided in this cross section.

Additionallyrkas beer shpver thendippet dayambi of thes siligopsubsirate 19, ibat containg actiye

semiconductor devices. Also shown is cross section of an inductor 19 that has been c.re.aﬁed on the
surface of lagerl 28 ok passivaiibhelt riust agdin heemphasized that the ahmig; 22 resigtivity of thg
metal that is used for the inductor 19 must be as low as possible. For this reason, the use of a thl(;k
layer of forfifiStaheetGoiass prefrietl ok ¢iie toedatfor of nduttoma8 i drhast beenshown it a thick
layer of gold in%reased the Q value of inductor 19 from about 5to about 20 for 2:4 GHz appll(_:atlons :
which represents a Si§ficERPIHTIVMmehtin 1rE G Avate f inddetor 19 rReterting mo® specifically to

. - : i does not address signal or
Fig. 3a, thl%/ggﬂree @Eegsné)@%gorpgwegggg %rgglgg %mggngbogt 20 for 2.4 GHz

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

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

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

surface of substrate 40
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,clock pins. There is shown in Fig. 3a a cross section of a silicon substrate 40 over which a
interconnect network is created according to the invention, with a wide and thick wire interconnect
“network created in a thick layer of dielectric overlying a layer of passivation. A power and/or ground
pin is provided through the surface of the thick layer of dielectric for external connection. Following

are the various featuresr thebare :shown inKig. 3a: 5 AR, isfbe %B‘Eﬂr&ﬁgbﬁ%‘@egg&% sygface of which

“interconnect lines are created in-accordance with the invention - 42 are semiconductor circuits that
are created in ot woruthies sueface of substrate 40 23 44 is an ESD circuit that is provided for the
protection of circuits 42 58 are connection pads to the semiconductor devices 42 that have been

created in or drfthersurfacm of stubstratei40 66 isieclayein of finedinaintarcenpestuthat has been
created- overlying connection pads 58 to the semiconductor devices 42 61 is one of the vias that have

been provided'®MayBE60, anerE sdch viasraenshidwn smFfg.c3a bt ave,Sor seasars of

- 60 is a layer of fine-line interconnects that ﬁ;s been created
overlying connection pads 58 to the semiconductor devices 42

- 61 is 6ne of 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 passivatiop that has been deposited overlying
the layer 60 of fine-line interconnects

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

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

- 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

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

power or ground bus
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simplicity, not highlighted 62 is a layer of passivation that has been deposite_d oyerlying the Iayer_60 of
fine-line interconnects 63 is one of vias that passes through layer 62 of passivation, more sug:h.was v

- are-shown in Fig. 3a but are, for reasons of simplicity, not highlighted 64 is a layer of dielectric in
which, as a post-passivation process, interconnects have been created 65 is a power or ground bus
that is connectéd té th@ EBR dikadit 44, ongiattidg avéayley Ghand dutheepassingsthrough layers 62
and 60 66 is the combined (for multiple connection pads in layer 58) power or ground bus 24 67 is a
via that is crealRFSeriiG e Tt 62260 paisyivation, piorensuich Wias aréashown #rFig. Barbut are,
for reasons of simplici(%/, not highlighted 68 is the power of ground pin for the multiple semiconductor

devices in layeF 88°PRomhe P8BS L&thign thatis'sHir #ERF 34, its is clear that, most importantly,

ili [ nnects to_semiconductor devices that have been created in or on the
;Tﬁ,;gglty Q Cr%%teilgt(—;{:rﬁg power og ground pin for the multiple semiconductor

devices in layer 58.

From the cross section that is shown in Fig. 3a, its is clear
‘that, 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 interconnects in layer 60 but extending
the 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 lineés on the semiconductor devices that are
created in or on the surface of the substrate) while the
interconnect network that is created overlying the layer of
pasSivation can now contains sturdier, that is thicker and wider,
interconnect lines. The thick, wide metal interconnects can be
used for power and ground distribution, this distribution than
takes place above a layer of passivation and partially replaces

and extends the conventional method of having for these purposes
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.0f a substrate has been extended by creating these interconnects not only in as fine-line interconnects
in layer 60 but extending the 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
interconneet IMaseon the servtanduttopdevitesitbah ase tereatadirkonan e shisfaceaefthe substrate)
while the interconnect network that is created overlying the layer of passivation can now contains
sturdier, thBB&Sthicket @hd 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 25 a fine-line
distribution intgrconnect nggwgrg under the Iager of passivation. Some points of interest can be listed

at this time astRey felateto pror'art M&hbd acihc_?f’o theSihe@nion tBrisr AHRS mévitieeYan ESD circuit
for each pip dhatis ysedfor external Inpuiiquiput interconnect o vion .~

Prior Art:

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

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

- the fine-line powex 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 require

drivers and/or receiver circuitry.

The invention:

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

in reduced power loss by an unexpected power surge over the
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- provides, after ESD stimuli have passed through the ESD circuits, a fine-line interconnect network
for further distribution of the power and ground stimuli, and - the fine-line powex 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 require drivers

and/or receiveneieauityinZbe invertjonieipasi Agt need e £TeReaN ESD girguit foreach pin that is

+ used for external input/output interconnect; this in view of the more robust wiring that drives the ESD
circuit, resultingeinfr@dluceddqpawer kss by an unexpected power surge over the 26 interconnect line,
resulting in more power being delivered to the ESD circuit, and allows for the power and ground
interconnectsablyevdiréotly téannesied ta tiie internal circuits ofmsemiconslustoraderdee. fhis either
without an ESD circuit or with a smaller than regular ESD circuit (as previously explained). The
method that i 9ReE6%tehife tHeeinierconnedt netwvorkt thatfis showmiincerdss isectiontit &dg. 3a

addresses only the use of power and ground connections and does not apply to clock and
his either without an ESD circuit or with a smaller than

regular ESD circuit (as previously explained).

The 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 and does not apply to clock and
signal interconnect lines. Figl 3a can be summarized as follows:
a silicon 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 deposited
over the surface of the first layer of 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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ssignalsinterconnect lines. Fig. 3a can be summarized as follows: a silicon substrate is providt_ad 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‘ ne’gwork
is created jn the first layer of dielectric making contact with the active circuits and the ESD circuit. A

layer of paS&VaficR & a8holited Gvertfie B AR b the ML IdYRT oFMEECRTE, Aisditsrhrdic metal

plugs (or, f ect ratio vias and as previoysly pointed out, dire_ct interconnects between the
overlying Iagécalj(r)gvxo?ér%% af%qféa c\réegaste In the fasy'ergof%%%élkvacf%ne#%?%ﬁéﬁg Wil HoATS of contact

created in ihs.sirfacs,of e st ayer o, dieleclos, second layey of dielectrig s deposited over the

§ . a .
surface of the layer of passivation, a wide thick line 27 interconnect hetwork is created i said the layer

of dielectrig,f CoptactingheE SRyEICUts. A pqipt. of electrical contact _comprisin_g a power or gr_ounql
contact is provided in the surface of said second layer of dielectric. Fig. 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
Fig. 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 asrlocal power

and ground interconnect lines.

Referring now to Fig. 4a, Fig. 4a addresses the
interconnections of signal and clock line. In Fig. 4a there is
shown is a cross section of a silicon substrate 40 over which an
interconnect network is created according to the invention. An
access pin to an ESD circuit or driver or receiver circuits or
I/0 circuits is provided through the surface of the layer of
dielectric for external connection. While an ESD circuit is
required for all circuits to which an I/O connection is
established and independent of the type of circuit to which the

I/0 connection is established, the I/0 interconnect can also be
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and inferconnect lines 66'. Interconnect lines 66 have been created 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. 4a addresses the interconnections of signal and clock line. In Fig. 4a there is shown is
a cross sed@itVérs diliednssuttritE R0 Gdacwhichoan antréganectiaewicrkds ceeatéddaccording to
the invention. An access pin to an ESD circuit or driver or receiver circuits or |/O circuits is provided
through th& $aff4de of the layer of dielectric for external connection. While an ESD circuit is required
for all circuits to which an 1/0 connection is established and independent of the type of circuit to which
the 1/O connection is established, the 1/0O interconnect can also be 28 provided to. a receiver circuit or

a driver circuitgr an /O circyit, The nqt previously highlighted features that are shown in Fig. 4aare: -
the invention pros/idrés a Interconnedt net gkéjgr%/%%sf?\%g\yvﬁe?st?ltlgl?}:ntg}:ceonsr?é%'?'rﬁnég 1&¢-distribution
of the clock angd ¢ . -

- the invention provides a interconnect network comprising wide,
thick interconnect lines for distribution of the clock and
signal stimuli

- 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/O circuit 45’, pin 70
provides external access for clock and signal stimuli to
circuits 45 and 45', and

- 72 is a clock or signal bus that is created in the
interconnect layer 64 using thick, wide wires for interconnect
lines; it must 5e noted that the clock and signal interconnect
line distribution is entirely contained within the layer 64

without providing an external point of I/0 interconnect.

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

follows. A silicon substrate is provided, active circuits have
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signal stimuli - the invention creates a interconnect network of thick, wide interconn_ect Iir_les for t_he
clock and signal stimuli overlying a layer of passivation, - 70 is an external conngctlon (pin) that is

- provided for the ESD circuit 45 and.for driver/receiver/l/O circuit 45', pin 70 provides e_xternal access
for clock and signal stimuli to circuits 45 and 45', and - 72 is a clock or signal bus that is created in the

interconnecidayieice4 aisig thick nwidewvirgs forinteliconnest inese it MRusihe noted thathe clock and
‘'signal interconnect line distribution is entirely contained within the layer 64 without providing an

external poirtasfii@ intedeannectafile methorkthat is used e creatertbejatercanpest-Retwark that is
shown in cross section in Fig. 4a can be summarized as follows. A silicon substrate is provided, active
circuits have! Q0d6edrf credted in the sarfdep wfithe Substrate Includingtara ESD a receiver, idriver and
I/O circuit. First layers of dielectric of inorganic material are deposited over the substrate, a fin_e-line
interconnedH&WoPR IS Efedted e e ey e?s ot brslettrict hpakiipeontatt dithlthetadtive circuitry. A
IayerOfpa%gxgwgqcontact with the active circuitry. A layer*of passivation

is deposited over the first thin layers of dielectric, a pattern

of metal plugs is created in the layer of passivation (or, for

low aspect ratio openings, direct contact is established between

overlying layers of metal through an opening in an interposed

layer of dielectric), the metal interconnects align with points

of electrical contact in the sﬁrface of the first layers of

dielectric. One or more thicker layers of dielectric are

deposited over the surface of the layer of passivation, typically

of an organic material, a wide thick line interconnect network is

created in the thicker layer of dielectric, making electrical

contact with the metal plugs or the metal pads in or under the

layer of passivation, including to the one ESD, receiver, driver

or I/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/O 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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is deposited over the first thin layers of dielectric, a pattern of metal plugs is created in the !ayer of
passivation (or, for low aspect ratio openings, direct contact is established petween overly!ng Ia_yers
of metal through an opening in an interposed layer of dielectric), the metal mterconnect_s align with
points of electrical contact in the surface of the first layers of dielectric. One or more thlcl_<er Iayer_s of
dielectric arendeposited ovee the surfase of the fayerefpassivation dypically Lfan egganic material, a
wide thick line interconnect network is created in the thicker layer of dielectric, making elgctrlcal
contact witlF A fRealBIags orfthe el padsdf aragrderdhéokayenof passivationpincluding to the one
ESD, receiver, driver or I/O circuit. A point of electrical contact is provided in the surface of the ‘
second layerSFidletitt fd M ESH SeeerRe Crivbr o i/d@ﬁf@@i‘tppﬂg‘??‘b Qrtt))vﬁj:s7m'r_tk:rm\msighttln‘to
he creation of the signal and clock interconnect lines of the invention whereby these interconnec
Itinees have r%)feer? sﬁ&?v%ﬁ%sﬁ%rﬁg VhneRE I8y 1 36 R iﬁ?e?ééﬁﬁé&ﬂihe??‘l‘?ﬁﬁe?csorﬂné_tqlines 71
have been é:{SﬂtaeP_%%‘&V% iheC Laylerg @gr%% <'?1]sesci\éat_[olrrl1 ggq act as global signal and clock interconnect
lines. Interconnect lines 71" have

Fig. 5a shows a cross section of a silicon substrate 40 over
which a interconnect network is created according to the
invention, with the interconnect network created in a thick layer
of dielectric overlying a layer of passivation and remaining
internal to the thick layer ofAdielectric. No ESD, receiver,
driver or I/0 circuit access pin is provided through the surface
of the layer of dielectric for external connection. Shown in Fig.
S5a 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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been created below the layer 62 of passivation and act as local signal and clock interconnect lines.
Fig. 5a shows a cross section of a silicon substrate 40 over which a interconnect network is created
according to the invention, with the interconnect network created in a thick layer of dielectric overlying
a layer of passivation and remaining internal to the thick layer of dielectric. No ESD, receiver, driver
or 1/O circuit access pin is provided through the surface of the layer of dielectric for external
“connection. Shown in Fig. 5a and not previously highlighted is the clock or signal interconnect line 74,
providing for an iltercomgielepdchente ofs thiskdwide limes beedyimgea passivationlayer whereby no
external I/0 connections are provided. Due to the thick, wide lines of the interconnect network that is
~created oveérNifg @ paRSivatibhaayER ahe Bockan® sighal distsibttiohican takeF ptacebentiraty within
the interconnect layer 64, this as opposed to prior art methods where, for clock and signal distribution
lines, eachfick WIS irt&fE el fing{where shiehhitk! Widé SintdebnAeeckidedrebised) must be

provided W'}L_thdtatfast one I/0O connect poinkt)f r off-chip connection. 31 The method that is used to
) . . A
create the Wi etﬁékhng s1licon' su ;%rate 1s provided, active devices have

been provided in the surface of the substrate. First thin layers
of dielectric are deposited over the sﬁrface 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 points 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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interconnect lines that is shown in cross section in Fig. 5a can be summarized as follows and is
‘similar to that described above for Fig. 4a. A silicon substrate is provided, active devices have been
provided in the surface of the substrate. First thin layers of dielectric are deposited over the surface of
the substrate, a fine-line interconnect network is created in the first layers of dielectric comprising
fine-line insterconTect lines, making contact with points of electrical contact in the surface of the
substrate. A fayer of PassVATont . deisssieeciver ithe surfades of the dicst layeessof:dielegttic, a pattern

of conductive interc @Q%Ctsei? creﬁ%ed in the layer of passivation that aligns with the points of

electrical contact in the surface of the first Y18y ef 6f Aiel@étfie i Orelorniore seconddayers.of dielectric

are depositeghgverthe syrfage of the layer of passivation, making electrical contact with the
conductive interconnects in the Ilayeefrgf}%géesci\é/)aat}dﬁ’.elf’lg. 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 32

It must further be emphasized that, where Figs.35-5p show a
fine-line interconnect network 60 that underlies the layer 62 of
.passivation, the invention also enables and can be further
extended with the complete elimination of the finteine
interconnect network 60 and creating an interconnect network 64
that uses only thick, wide wirés. For this application of thé
invention, the first layer of dielectric 60 is not applied, the
layer 62 of pPassivation 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 applybin this respect:

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

of passivation
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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. It must further be emphasized that,

- where Figs 3a-5b show a fine-line interconnect network 60 that underlies the layer 62 of passivation,
the invention also enables and can be further extended with the complete elimination of the fine-line
interconneet nebworki 6@ antnereating avinterconnest setwerkis that uses pakyt thick.wigde wires. For

“this application of the invention, the first layer of dielectric 60 is not applied, the layer 62 of
passivation is Hepesited direetly wver tidd shiefateiof, thenereated konngetiom padsdhircer on the
surface of substrate 40. It is further of value to briefly discuss the above implemented and addressed
distinction betwvEBRFirfEfind YiRtsitbhie RS and Wide L ek imérchimbreelings. The following points
apply in this respect:_ the prior art fine line interconnect lines are created underneath a layer of

passivation, tHe"Wide; Ik Rerdlihect inds 2F thHe v ettioh edGRhte fabeve 3 |a5RrNer

passwaﬂonii%e deposited as a thick layer of dielectric because such a
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 layer, 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 Hm 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.

34



- Z 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 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 fine-line interconnect metal is typically created using
“methods of sputtdt¥ift? Feist & hiriy 6161 dantzseehee protessesassing oxidel étchtwithelectroplating
after which CMP is applied. Either one of these two approaches cannot create thick metal due to cost
consideratiBnd dr OxidE BRckig tARRCIIAE it iasrinett like seearrrd rradie diefiee fsputtering a thin
metal base layer colartligg[ acpeddpa terning a thick layer of photoresist, applying a thick layer of metal by

St eSatteiREd PHotofES S Gl fsdrifibg $Hefe? bRBeching (of the

.1S
electroplating, removing

sputtered thipymetal base). This hgg allows for the creation of a pattern of  very thick metal, metal
thickness in excess of 1 pm can in- this n%énrrl:éro 5 a%%fe{\;ie%dwhﬂe‘?ﬁ% thitkn&ds of BRS Rt &7

dielectric incwhichythethickometaljatersaRrecliNg @€ an 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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created can be in excess of 2 pm. 34 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. 35 Claims 1. A mé&ttigl Yor fabricating a chip, comprising: providing a
silicon substrate and an interconnecting structure over said silicon substrate, wherein said
interconnecting structure is formed by a process comprising a damascene process, an electroplating
process and_ a CA'\APeEL%%eSfS; and fo,rrr;itn%a power bus over said silicon substrate, wherein said

forming said powerbus Comprises forming a first metal TAyer, Tolldived by forming a patterned

photoresist layer, followed, b electraplating a secqnd, metal, layer, followed by remoying said
patterned photoreasﬁayer,

said silicon substrate, wherein said interconnecting structure is formed
by a process comprising a damascene process, an electroplating process and
a CMP process; and

forming a power bus over said silicon substrate, wherein said
forming said power bus comprises forming a first metal layer, followed by
forming a patterned photoresist layer, followed by electroplating a second
metal layer, followed by removing said patterned photoresist layer,

followed by etching said first metal layer.

2. The method of Claim 1, wherein said forming said first metal layer

comprises a sputtering process.

3. The method of Claim 1 further comprising providing an internal circuit
in or on said silicon substrate, wherein said power bus is connected to

said internal circuit through said interconnecting structure.

4. The method of Claim 1 further comprising providing an ESD circuit in
or on said silicon substrate, wherein said power bus is connected to said

ESD circuit through said interconnecting structure.

5. The method of Claim 1 further comprising providing a dielectric layer

over said silicon substrate, wherein said interconnecting structure is in
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followed by etching said first metal layer. 2. The method of Claim 1, wherein said forming said first
metal layer comprises a sputtering process. 3. The method of Claim 1 further comprising providing an
internal circuit in or on said silicon substrate, wherein said power bus is connected to said internal
circuit through said interconnecting structure. 4. The method of Claim 1 further comprising providing an
ESD circuit in or on said silicon substrate, wherein said power bus is connected to said ESD circuit

through said iftér@oRNECting stricturé."s. TRe hethbt 8 Cidimf farfifer compfising providing a

dielectric layer over said silicon substrate, wherein said interconnecting structure is in 36 said

: : 1 d t 1 . trid herein sai
dielectric lay&rAhd o pasivation fayer over said dieitirit Tayér. " wheteln $4id passivatish fayer
comprises apltrlde Iaé/elr, and wherein said formln%dse%lgi ower bu?? Comgrgess EQ_IQJOE@Q&S&C‘

power bus fUrther over said passivation layer. 6. The method of Claim 5 further comprising providing a

polymer Iayeraq\cller salgvggi%gllqv téci)/n layer, wherein said power bus is in said polymer layer. 7. The

method of Claim ,8{/3 erein sai poﬁ)r/r'ner layer has a thickness greater than 2 micrometers. 8. The
method of Claim 1, wherein said power bus has a thickness greater than 1 micrometer.

6. The method of Claim 5 further comprising providing a polymer layer over

said passivation layer, wherein said power bus is in said polymer layer.

7. Themethod of Claim 6, wherein said polymer layer has a thickness greater

than 2 micrometers.

8. The method of Claim 1, wherein said power bus has a thickness greater

than 1 micrometer.

9. A method for fabricating a chip comprising:

providing a silicon substrate, a first internal circuit in or
on said silicon substrate, a second internal circuit in or on said silicon
substrate, a dielectric layer over said silicon substrate, a first
interconnecting structure over said silicon substrate and in said
dielectric layer, wherein said first interconnecting structure is connected
to said first internal circuit, a second interconnecting structure over
said silicon substrate and in said dielectric layer, wherein said second
interconnecting structure is connected to said second internal circuit,
and a passivation layer over dielectric layer; and

forming a power bus and a polymer layer over said passivation layer,

wherein said power bus is in polymer layer, wherein said first internal
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9. A method for fabricating a chip comprising: providing a silicon substrate, a first internal circuit in or
on said silicon substrate, a second internal circuit in or on said silicon substrate, a dielectric layer over
said silicon substrate, a first interconnecting structure over said silicon substrate and in said dielectric
layer, wherein said first interconnecting structure is connected to said first internal circuit, a second
interconnecting structure over said silicon substrate and in said dielectric layer, wherein said second

interconnecting Strdcturé 18 Eonnected t Said SECond ternal tirctit, "and ¥ paddivatiof 1a5er over

dielectric layer; and forming a power bus and a polymer Iag/,er over said passivation layer, wherein
. said flrsT i tirconne tln? Stﬁﬁ?tufe IS lﬁ:ffmer us _and S%l% seco%ﬁ
said power bus is in polymer Tayer, wherein said first iriterna circuit'is connected to said second

internal circuijt through, in sequence, said firs& interconnectigg structure, said power bus and said
. interco nectﬁn% structare an wher%;n sal formlﬁaspower us c?mprlses .
second interconnecting structure, and wherein said forming power comprises forming a first

metal layer, }ollowed by_formin ap terned Pthoregi% I@ er,.followedcpé/ elecgtrgglcatin% a second
metal layer, olfowed %yfrlér%%\gr%tga s?ail?jype)éfterﬁed%ﬁoto%s%sﬂé@%r? foflowed %y gtchi%rgeséls first metal
layer. 10. The method,of CIgigg/Qi\évl‘Lerein said forming said. first metal layer corgerises a sguttering

yer, owe €lecttropldting a sec metal layér, owed removin
process.
said patterned photoresist layer, followed by etching said first metal

layer.

10. The method of Claim 9, wherein said forming said first metal layer

comprises a sputtering process.

11. The method of Claim 9, wherein said first and second interconnecting
structures are formed by a process comprising a damascene process, an

electroplating process and a CMP process.

12. The method of Claim 9, wherein said first and second interconnecting
structures are formed by a process comprising a sputtering process and an

etching process.

13. Themethod of Claim 9, wherein said polymer layer has a thickness greater

than 2 micrometers.

14. The method of Claim 9, wherein said power bus has a thickness greater

than 1 micrometer.

15. The method of Claim 9, wherein said passivation layer comprises a
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11. The method of Claim 9, wherein said first and second interconnecting structures are formed by a
process comprising a damascene process, an electroplating process and a CMP process. 12. The
method of Claim 9, wherein said first and second interconnecting structures are formed by a process
comprising a sputtering process and an etching process. 13 . The method of Claim 9, wherein said
polymer layer has a thickness greater than 2 micrometers. 14. The method of Claim 9, wherein said
power bus hﬁ%péﬁﬁ?cl%ﬁé%é%ereg?é? “tridn 1°Aficriieter. 15. The method of Claim 9, wherein said
passivation layer comprises a 38 topmost nitride layer of said chip. 16. The method of Claim 9,
wherein said passivation layer comprises a nitride layer and an oxide layer. 17. The method of Claim

9, wherein Sfilléi passivation Iager co erses a nitride la er.
The method 0f Clai , Wherein sa pa331vatlon layer comprises a

nitride layer and an oxide layer.

17. The method of Claim 9, wherein said passivation layer comprises a

nitride layer.
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