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BACKGROUND OF THE INVENTION

(1) Field of the Invention

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



] [ [ [ decrease in
rated Grcuits, this results in.a
:E: Lg;teg per die while at the sanme time sone aspgcts
of sem conductor 1 device performance are |rrprovteea
The netal connections which connect theolngtn?grgecorre
' [ [ [ tem conp
Crcuit to other circuit or sys ]
e e mrur, saprepenee, o ety MLy pnscr
further mniaturization of the '
CorEgat ithe Iipactt con Ctilireugtr@y@té%g;%g&gﬁggﬁ%r -rIT-%feSaFlem
arasitic capacitance an resi a
COW%@m@m@enhemmm irRGEease, mW Ci'ﬂwg%%%ﬁ‘ggs m§ [}Fetv%,sﬁith the
performance significantly. O nost concer ,

L0 ] ' d ground
fur nistuheatrabhage dropr@l ong;the, ower, an :
gfgggm;nd the RC delay of the criti ca$5§r|1 al"eFat hge

' i j jSt e usi .ng w der

el nes Tesur et e gg%a@?%[%%%tel%fcatpﬁgééin‘:z and

resphpEagce Tof soleveethi SiM@MfﬁeC?gg’&}%pg’gco%g%ﬁg?;hfgg 14 s
devel op |ow resistance neta ( _

theyfher RiHifoemhowe e @b etiddre 170t 6F i Als: aCrQ%C%tsfgd%%l N s

[ [ t practice1s to
bet ween signal lines. Curren
TeShHRtialis iher tohhegt | dromelwagksLaNgSl . A . A %éu% buses ang

[ [ [ limts
' assivation, this approach however
the ik etdonedt tUhet ootk daa Eliﬁﬁa%lé]itrﬂa%it t%Irth@g ggaﬁ and ce the
the therewith associate ighp arr?cdé]’
resigfigritieghyl ineng esidds ‘rﬂ_ett)él-l 1%%#@%&&@%}/}\0%2%5%%? ers
of their relatively high :
Caqufg\%%glgipeffmmeﬁ,re@n ef fect which becomes even

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



nore severe for higher frequency applications and for

long interconnect lines that are, for instance, used

for clock distribution lines. Also, fine line

i nterconnect netal cannot 2 carry high val ues of
caureen thgﬁ is typically needed for ground busses

And PP PAWRTS RisSEETePE” Hagt previveishyl peeredtdtiad ground
b that it is of interest to the sem conductor art to
US5ESviPde SORERMGE GuSEegating i nterconnect |ines that

renoves typical limtations that are inposed on the
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.distribution networks. The various features that have
whlﬁgeﬁre Created under a layer of passivation, are the streets

1n 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



ighlighted in Fig. 1 are the follomﬁng: - 40, a
gigicog substrategon the surface of which has been
created an interconnect network 3 42, a sanple nunber
of sem conductor circuits that have been <created in
or on the surface of the substrate 40 44, two
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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 is a power or ground pin that passes through the layer 48
of passivation and that has been connected to the power or

ground bus 50.



is a power or ground pin that passes through the
nge? 48p of pass?vation and that has been connected
to the power or ground bus 50. 4 Fromthe above the
following can be sunmarized: circuits are created in
or on the surface of a silicon substrate, interconnect
Firn@s the eakoeatt ffol 1bhese €in WY tstmh@ki bad Nelrcuits are
interconnection to external circuitry, the circuits
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lin$hdwﬁeaccﬁﬁéét§eﬁki@@v@faﬂlpfﬁé"efgatﬂﬁggﬁlngggééﬁlages of
t hat -

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



resenmbl es the cross section shown in Fig. 1. The
structure that 1is shown in cross sectionin Fig. 2
however addresses only and is 5 linmted to clock and
signal distribution networks. Fig. 2 shows in f
addition (to the previously highlighted aspects o

limgted tp: clodl ame tiwnaESDiekEchit Sort Ntk @sPr 8Yi ded ¢y ..
in or on the surface of the substrate 40; ESD

in ciddiiips dre dhaaysviequilyedifori @meq exberpal of Fig. 1):
connection to an input/output (I/0 pin - 45 I C
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- pseviois %raaﬁgrgﬁﬁﬁbrgﬂgi Wh%hbge§£%§§vtf)gﬂ i&géfg%r I/0
as a summary statenent that the layer of passi
éscdli o iroal inbaver-ddiat,averti s fhe created . o o
structure, the interconnect |ines ™ underne e

' j [ [ [ ts and
Wyl sef rpasskvatd are fine |line interconnec
%avesgﬁlr?hgge?ect€$cal di sadvant ages of fine line

- Nty onn S ch as high resistivity and high
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i ' i ig. 2,
- §§QE!%ncEQ§£ éé §¥E%a ngnFLgat 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.

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

r

where pins 56 are signal or clock pins:

]
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where pins 56 are signal or clock.pins: 6 pins 56 nust
be connected to ESD and driver/receiver or /O
circuits 45 for signal or clock pins 56, these pins
nmust be connected not only to ESD circuits but al so
to driver or receiver or 1/O circuits, highlighted as
- Riinec Gt T45t b Finpeckes ter ESR| muk daridesi/gaak)vet idrlm/o
have passed through the ESD and driver/receiver or
qQirouditecébts, these stimuli are further routed using,
under prior art nethods, fine-line interconnect
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- afnwentedoPRrAs t4igneapast § ARELS, And SLeannect
aIlflne Ee5?£t|V|tyl%§UNRARY OF THE 1NV EN%F pﬁ1n0|paFSD

aohj eetvye/efcdiRe d B¥enybop; + Sy p&ﬂggge ?Tm£E¥[g¥% Eﬁ&ther
the creation of interconnect netal that alTows f

rUSEeafuﬁhm@K\ﬁﬂﬂmmbgeoﬂeéﬁi mé%H@H%thQEnQbifﬁgl ﬁ%é}connect
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wires. A layer of passivation is dep051ted 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.



for the creation of interconnect netal that uses the
application of thick |ayer of dielectric such as
pol ynmer. Yet another objective of the invention is to
provide a nethod that allows for the creation of |ong
iq%gmlonnegt | ines, _whereby these |ong interconnect
i %%%r R8P SRhVES Mg tedifdeanéan bt thtrsadice hi gathod
parasitic capacitance. A still further objective of
fortéhfi o8nCf sit e rGuHest retel comiectsds nés ehatication
can carry high values of current for the creation of
of Wl laY®rgPounEe He st dpuicdn anePabyksr - A stil |
further objective of the invention is to create
i nterconnect netal that can be created using cost
effective nethods of manufacturing by creating the
i Y coteer eeiedtiore dfthehsurfigert ofn and taf pebvade a
| ayer of passivation has been deposited. In
“““jﬁé¥dﬂﬁﬁh@élwrﬁth¢u$hﬂnqaﬂﬂtdes of ldrey iimrentooneat NBives,
method is provided for the creation of interconnect
wheyghyeLhegiendong Het ¢ rraamesitindénes ade prioviadedhiipharesistance
first layer of dielectric overlying sem conductor
or WTAHUCS Phak Prras Weén cepeattanéa- or on the surface
‘ of a substrate. A layer of passivation is deposited 8
over the layer of dielectric, a thick second | ayer of
dielectric is created over the surface of the |ayer
of? pAddilvatFber THIl@etiardofi tee i twarddmmedts Ebneseatree
. _created in the thick second | ayer
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



of dielectric. BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.
1 is a cross section of a silicon substrate over which
a prior art fine-line interconnect network is created
over which a |ayer of passivation is deposited, power
andéor round pins are provided through the |ayer of
OvVehak ?vJa‘%f% Forigkeerhbf, coritdeki sacoTiel atqmctfudéelectric
. that is shown in cross section in Fig. 1 addresses
1S BRFJEEAPYSE Ithei fRETR @ o drhearteypowef g igradlim . Thick
di stribution networks. Fig. 2 is a cross section of a
andgyi e ol qsonngee biees whictereatpri on gin¢ tfliine: Isenend layer
i nterconnect network is created over which a |ayer of
of Ahek¢Vation is deposited, clock and/or signal pins are
provi ded through the |ayer of passivation for externa
connection. The structure that is shown in cross
section in Fig. 2 addresses only and is limted to
prior art cl dREENAESCYRRTIONiGH mHBuDREMIMEE wor ks. 9
Fig. 3ais 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
t Wreught tise asgrpagcesoft itdre ofl ayetlvéodi eleattite HO&r which
external connection. The structure that 1is shown in
a PEYOSs P Eedtingnline Figte Bwnaned t3beaddr esise s renlty dapde t Swhich
limted to power and ground distribution networks of
a laypr of passivation is deposited, 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.
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.



invention. Fig. 3b differentiates between power and

ground distribution Ilines that are below a | ayer of

passi vati on and power and ground distribution |ines

that are above a | ayer of passivation. Fig. 4ais a

Criniss. Sectiison 6fods SéddtG@m subsgt Eﬁiﬁc@r\/esruﬁ%‘yr%tﬂe 80er Wthh
I nterconnect network is created according to th

an imuenidrorctARe t ESE aﬁsd/&rea@—:-bvgfzcépéﬂrpi troEQ:%I V‘ZJL Ventl
circuit access pinis prOV|ded t hrou e surface of"

Powdheaddyer gebuflleheed rd . i Qrovgégﬁr%o&ggq:%m Iﬁ%@fa;:r%eof the

structure that is shown in cross secti

lay@ﬁ%f‘r@l%qgﬁgis_@sf&mé/xt%r%‘#lalscl)h}é%%ﬁe to T%Ieo s&Eucﬁlx@e that

signal distribution networks o |nvent|

is o ffneﬁgegéa;ls@étgﬁat Weelk; leogg Qr[;](g garé%regfses only and is

distribution Ilines that a el ow a 1 ayer

1imPassinAbbeB - angy di stributio nes
unthat arg abgve a.%ayer ogsggggﬁéé Ton. %ﬁ rflF é

invdri®dnCr oss section of a silicon substrate over mhlch
an i nterconnect network is created according to the
invention. No 1/0O connect pin is provided through the
surface of the layer of dielectric for externa

CQﬁ@eCtBboﬂifﬂ-é;‘leer%fal{%tsu%%ttdggﬁ ﬂ)&uespo nld glrgagcri glstrlbutlon

section in Fig. 4a and 4b addresses on

1indd mned | S, |but|o net wor ks _ of
Jj]thehinvgﬁ%ﬂgﬁhQE%QQE §§d%?férg% $£ ates BECWERHSE| dkk 9round

dist@nghgiignal ; di sty qut r%nabove a layer of passivation.

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

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

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

distribution lines that are above a layer of passivation.
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lines that are bel ow a | ayer of passivation and cl ock
and signal distribution |[ines that are above a | ayer
of passivation. Fig. 6 shows a cross section of the
i nt erconnection schene of the referenced

venti on.

] ti.Qn-in- t _application | Fig. 7a
Shovh & cPosa SERTT GarR Srmpl P KV erBiesRabe ¥k which
he_ | that, are created on the )
an B et G ¥ s et s CE R b ags CBe BFveiion. Mo
d tinuation-in- t application. Fig. 7b
/0 et B SR b BB S horBl! End it ean®: Romeiater of

. _has been added above the |ayer of passivation. 11
e P DT BN Cre T FIEPEIRRED ENBCD NENTES 6 baF poseshonn

in oﬁ)refergnce and_for clarity of understanding, Fig.
B.°3% CaKkERT T TN TH1 dtfed AppPi _ATF BT TuMBEY ODA 25T | bigg ted
nd. is herein incorporated by reference. Referring
to Cﬁlo%’w.“@ SPBLTT i CHi iy RUG ipngne B ot erd iteeshBwanbion.
cross section of one inplenmentation of the referenced
application. The surface of silicon substrate 10 has

been ovi ded with transistors and ot her devices (not
o PR B TS r ) iy Shehage oo QuBSer 4¢ana0 fostribution

.. _covered by a dielectric layer 12, layer 12 of
1ing) it ARG b8l et drigied @&pBaF BV AT afReclaeli xrss signal

qisiat have been provided in the surface of the
Ls Tale L BRY 'dVdr Ale 280HSt f at @Y 0.0 fOPAEAEYR VoD -

i nterconnect lines 11 are-

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.
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provided inside layer 12 that connect to the _

sem conduct or devices that have been provided in the
surface of substrate 10. Layers 14 (two exanples are
shown) represent all of the netal |ayers and

dle|eth'@Eb@%?ﬁ§16$Qﬁ?%%g’ﬁfgggeéé%iﬁ?ﬁg%%gNgg top

of the dielectric |ayer . : ar e~ shown
in Fig. 6 may therefore contain multiple |ayers of
dielectric or insulation and the |ike, onductlve

inf@f%ﬂﬂﬁﬁ%%slb@e§egé&énﬁ% R fgpecf r%@ ngaﬁsa€tand1ng,

el ectrical connections at are cref f ‘
| urface .o g
rigl WS Wi SERN POLATL Dl R EROLS umweso?/éa?na@s and
J.S ljrgrgjf.n %n%&?o?%}: OE%q.’cef r%%p: for I nSt ance be bond
ta h

pads that e He el'ectrical interconnects to
the transistors and ot her devices that have been
provided in the surface of the substrate 10. These

Ty LA AR DLy e
erofSrartEh b3, SHE" S é%%ﬁ%ﬁét E vt taentas °.”s
oos SECESIE IR L . St o o | aper 14 (o protott
oo D L8 L, LTS L SIS0 1
A A S S S L
12, CPIYACY 516, for, Lt %1y%%S%Rere?g£é%&ngitggegbggsthe
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



22, 36 and 38 is etched through the polyimde |ayer 20
and the passivation layer 18, the pattern of openings
22, 36 and 38 aligns with the pattern of electrica
contact points 16. Contact points 16 are, bK nFans of
k4 8 reat.e in the |ayer
16 Bhee%%%ﬁ%ﬂgﬁi 2236688 thale A &l %gegft%#%ﬁﬁglqg L £gngact

20 of polyi m de, electrlc? I'y exten Cori ol that 1
ef i a
b Yot e THoBBart T an of Tayer 20 78 DU yi edE. Fhe
intQPESHAé%t§'¥§ t%gntpgn%%$§g¥g(§hdtggﬁﬁLi¥§§%é€% g%gghgave been

Tmted to polyimde C?ﬂ cpnd. ool e
’ ' : I,.ndi ca 0 )
e e B e haer, & 1 bsél%lfé:é&tiegigt i ptocesses of
' ' he thick | .20, of pol ymer.
con e Rl L oL B0 T BT et

thagaﬁg@&]%o fbleu Ejirgﬁércgérg{eiecf eogih ’toggﬁgggl?%\}% Ié;cfz)rggey,::y A

el ast oner, pa;ylene Fr _ o0 oLy ol ooxi de
| vst ol yoxi , 0l > .
pas%oﬁ%§?§{ggpfgc§éro§%Iéﬁgcgéé%f.eéﬁgﬁ}gi%%ﬂlQ9§nPéEflder is

. ] ont act ints can now be established by
Oep##’{]?&r]}%e%e té‘seﬁ%lﬁg%c@zﬂégﬁygrmﬂﬁht% W jpgerlying
' erial. The top surfaces 24 of these neta
lay%%%d%%?bfglﬁﬁgfegr%anﬁﬂﬁQ%tﬁQB'iﬁtﬁpenings 22/ 36/ 38
can now be used for connection of the ICto its

envi ronnment, and for further integration into the

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 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
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surrounding electrical circuitry. This latter
statenent is the sane as saying that sem conductor
devi ces that have been provided in the surface of
substrate 10 can, via the conductive interconnects
E”wp%@tghneg i n_openings 22/ 36/ 38, be further connected
t 0 surt oUNdI'hg CesoRe A EC M) ci Tloi ot catrtiep s Nt |«
Lhepaggng arid 28 are formed on Lop of surfaces 24 of
t he netaf? ateriédnhecks wont dicnedhibnpopeui 4gs (22, 1,36

invand. 38. These pads 26 and 28 cart be of any design in
1nvwngfﬁ“ ardf Ltfﬂe_ &‘ﬁéésl@belac?c%mfo@aﬂ@mgspemafn\;ge@ bGULL1 ymers
i nstance, be -used

thafesl q?re%yirenean..A pad can, for
as A 119 prEhi prpadilcetiet, padvooan beusisedh f Qh1BOVEE .
ox distribution or as a ground or signal bus. The '
P01t ovii rig CPA°Re¢pEF PRI ons vaane bor té st ANGR. ,be, pRde
(cho the pads .shown in Fig. 6: pad 26 can serve as a
1ifp° Wﬁﬁ?rppe_f?glrﬁ&d&@&i@arKPGE[VQQEﬁEﬁﬂlkkhgechﬁﬁb)
b pad or can be connected to el ectrical power or to !
SO BEICCAENEr 6B®R) or to an el ectrical signal bus.
There is no connection between the size of the pads
shown in Fig, 6 and the suggested possible electrica
connections for which the pads can be used. Pad size

aﬁ&?F&Fé§ahn@9¢¢§nuiwﬁthonaep&oﬁﬂéﬂﬁlﬂc&%&sChECHéﬁ now

Ntdesygn determ ne the electrical connections to a glvgﬁ
es dﬁ&d.ﬁ’ "FHeb ¥ of 1 oy tbenbpegnt§s rel Al 3ot L1 e, Scloznedu%rgq ve
et t he nunber of :

aterial. 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 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
lnterconnects contained in openings 22/36/38, be further
connected to surrounding components and circuitry, Interconnect

[\ as # C 2 C dare ,E Q) - [ | E S [ -2 4 (= 2 LA
1 QI LoD ()r .
)Aa ; 0 dnaq e} e ormeqQ u dces « O { 0n e I

interconnecls contained in openings 2
Js 2

N

r 36 and 38. These pads 26
and 28 can be of any design in widih and Lhickness Lo accommodale
speciflic circuil design requirementls. A pad can, for inslance be

or instance, be
used as a [lip chip pad. Olher pads can be used lor power

- ..
ArsLribuli T as ¢ y i i
ripution or as a ground or signal bus. The following
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the contact points 16, Fig. 6. Because these contact
points 16 are located on Lop O .d thin dielectric
(layer 14, Fig. 6) the pad size cannot he Loo |arge
since a large pad size linings with it a large
. capacitance. In addition, a large pad size wll
conpnterdier eaw, t lothens oatdng eapabl.! [$Y,0f that |ayer of
mel:al. It is therefore pFefe}rédL%dJ‘%éﬁufh§“§V%e“bﬁ19-
6: phe Padabbseelatbvel yrismahl,, The size of pad 16 is
o however also directly rel at ed &kth‘hyﬁé%aéﬁécfeféﬁiﬁf a
tofelviad22b86¢38. hAnAsRRGLJr 8Li o of, about 5 is
) acceptable for the consideration“%fbkﬁﬁiégtBHVﬁ@ &nd-©
elevialddll birngud Based on Lihese; copsi derations, the size
of tire contact pad 16 can  be Pﬁl%ﬁgioFaér bt 5 sure
conttep:l3@nubALwédre @xact; s z¢ pging, dei.rertdent- air the
thi ckness of Iayerslf8 and 20.77U5 *AOFBc R gher ¢ and the
suggesPe8: podBibiel e @S vV, .Las are Li. g; with via
j luns eforeetﬁeedeﬁbsﬂtggﬁn%'nfﬁs ﬁ%?éﬁuf gP% BRgls can be
usedaNdad 2R ze HQWeVETos 0 ¥ial fhat have lower.' aspect .
ratios (for exa_rrpelasea! ess %ﬂla%%ﬁlg ¥$heele$cll%§lﬁfgy§1%t
desiBhOfetermi@ederle | &t MG Ra £ASG I L 8L &Ll 3f ) avers 26
‘ and 2R can directly establish contact w AYRe BEi s
The referenced application does not inpose a If
tal . _i_on on the nunber of contact pads that can he
-included in the design, this nunber is not only

dependent on package design requirenments but is
nusméyﬂﬂﬂpﬁmﬂﬁn&mﬁﬂﬂﬁﬁf1kHL-Ln%L Eilqgkizgiiigg X
2! S e number of
Lhe conlLacl points 16, Fig. 6. Because Lhese contact poinls 16
are located on Lop o a Lhin dielectric (layer 14, Fig. &) Lhe
pad size cannol be Loo large since a large pad size brings wilh
=3¢ 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 Uthe contacl
2 Size e acl 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

15



requi renents of the package. Layer 1R in Fig. 6 can >e
a typical _ |C passivaLion |ayer-. The nost frequently
used passivalLion layer in the. present: ,Late of the
art is plasma enhanced CVD (PECVD) oxide and nitride.
IanregthquLayer 18 of passivalion, a |ayer of
appr ox1 et el y98°5" t " PECVD “oxiHe ¢aht berddpdditiedith via
1 fLr§t foll owed by a |layer of approximately 0.7 um
PLUGEL PRHRCC Pals€rvat | bhot afer-hegel a1 virye inB6r vant 23 .
nowogcause it protects the device wafer front nioi t.ure
ENDTf or ¥ gt o B bn A natiesn 2 sThet oo itds [ifomgesfmple less
thaah%f l”a er- between Lhe s.fb-rn c:ron process (of the
A At egrd ted EUPEUNEY 10l begppgdediel iLedscin cerenLhe wmelal
~¢ Process (of the i nt.er(:onnect:i rig me-Cal i. zati
OO EHL 4 Y PRSP R. YL tdaf eetehl Lsh jconCakt with the nads
.. rnpenrtanc:e Since .it allows For a 16 cheaper process
*“*that possibly has | ess stringent clean room
requi renents for the process of creating the
i nterconnecting netalization structure. Layer 20 is a
thi ck polynmer dielectric layer (for exanple
pol Vi micdé)rehad . atralsi ca tikhcknessnén iepeessaof i@di M ion on
' after curing). The range of the polynmer thickness
L“ecﬁﬁWVHryﬂfFQH#QGMH&K&DLLEG uap gependentdonn el eetdd Gal,
.. design requirenments. For the deposition of |ayer 20
Ll Heleradhi nQuponty polbgniide oHDRF32 02734 Cafui fe@fen i s
exanpl e, be used. The polyim de can be
bub is mostly dependent. on the internal circuit design

r ("‘A(vl Ll remen [ S 0 I I: h e {’ ac kl:’ ae, [Jf'l‘ y‘—‘ r i 8 _i_ n I .L' a. ‘) can ‘f)("_. . t y _'i Ml ._I
) 2e ad L(,) . Cd
i(. [_)HSHRVH'ZE() 1 lf_—l_y(—‘.L'.

Tt

he most [requently used passivalbion layer in lthe present
stale of Lhe art is plasma enhanced CVD (PECVD) oxide and
niLr%de. In creabing layver 18 of passivation, a layer of
approximalely 0.5 um. PECVD oxide can be deposiled [irst followed
by a layer of approximalely 0.7 um nilbride. Passivation layer 18
is very lmportant because 1L protects the device wafer from
moisture and foreign ion contaminalbion. The positioning of this
Tayar bebwean Lhe sub-micron process (ol Lhe integq

rated circuil)

and Lhe l (—‘H’\"‘(lli("}’"(‘)l’l orocess : | i iy i
- - SRR EL = f LAY A 2SS ((_) r I_,‘H(—i, Iinktero e b1 e .. C ., K
) L { by Lerconnech I'l() mel.a 1 Lzalbion

sbruclLure i s el i L.s : 3 i
uclure) is of crilical i mporlance since i allows Tor a
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spin-on coated and cured. After spin-on coating, the
polyimde wll be cured at 400 degrees C. for 1 hour
in a vacuum or nitrogen anbient. For thicker
pol yi m de, the polyimde filmcan be multiple coated
and cured. Another material that can be used to create
chepggerP2ecess thet pobynely benzacys ehut #e, | Thi
polymer is at this time conmercially produced by for
TeAPAEPEAES Dow Chenbcateandhasredteeqnthy Gaided, o . ;
acceptance to be used instead of typical polyimde ng
metahbreidn grirutherdi nensi ons of openings 22, 36 and 38
have previously been discussed. The dinension of the
openi ng together with the 17 thickness of the |ayer
of dielectric through which the openings are created
det@rq 70 tiheaaspeck pallyinerotiibhecopening.., The aspect |
lrfltio chal I enges the via etch process and the met af o p-e
polyimidealg thapalieki ty. tihisdseads t i ter fo
openi ngs 22/36/38 in the range g?g%%ﬁﬁg%iﬁﬂtéﬁét%Fs
curimlto B@ wuamybeor heigho1f,9k -OPEN] 6/ 38 can be
in the range of approgfhgfélygﬁg&ﬂ%%?%%% 0'Gm ThHE 2 um
to Hdgpeut, Habkndeft apeniings 224 36438; i desi gned such
. that filling of the via vﬂgtgﬁ§né§§’fé’ial"r?qﬁérgme“ts-
acconplished. The via can be filled with CVD net al
such as CVD tungsten or CVD copper, with electro-1|ess
nirekelhe Wi i t i QdgMmSC [, fill.in rocess, wth
eIectrgplaﬁ?ﬁgjgbpper,gggggeﬁg the dltaghg—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
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As previously stated, for |ow aspect ratio vias, the
filling of the vias is not required as an extra
processing step. A direct contact cag behestablished
et ween t he tal |layers 26 and 28 an the contact
thg%l&“éeSPGPfTﬁlé%yéFeﬁgeéil%&?&tF&ﬁt'FlbrrPU%‘n whack (itheh@penings are
© _extended by, applying nmultiple |ayers of polynmer (such
TS I ATI)® e BERSCt et aPoPe U ARAPEER 1o a
The apgartvatiict whof lappes citd ons. eThe pfanpet$ omdftheheetal
structure that has been described in Fig. 6 can be
filddpgherretdrided Thy s dbpasdi ting diseebnd fayerpeofings
pol%inide on top of the previously deposited Iayer 20
22/3Rd38vier | EYH FGEReCpaeRPr 26 mate 1280 - Sehect e Getughi hye
and netal deposition or electro plating of netal can
heightt heF erwdigsaddl 8P ohdl caomeaén pbentsngm oft keproximately
surface of the second |ayer of polyinmde that can be
2 upg At eépeohnnedihedanbeht padsi 26 fande28ngAdeR 43 @fsdl is
| ayers of polyimde and the thereon created contact
despgdsdcancibehatisttohil zed of o:le pakt iwctih ane aglpldagatieon
the indicated extension of multiple |ayers of
accpobyishees Yreeatiby cemhian ceisl ltelie wh kBXCWD I métyalantich as cvD
useful ness of the referenced continuation-in-part
tungppkhcat iom depgerf showseedrasi-cedeshgkadyantaga of
the referenced continuation-in-part application. This
damadvant agetal [fowd ihgrpides SUbHRhCEDBCOF o i G Tld REPper, etc.
that run in the inmediate wvicinity of the netal _
As pbayeisud¥ andtehe contBmi pRiebtsribiotwide exiendediihd or

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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an upward direction 30 through netal interconnect 36,
this extension continues in the direction 32 in the
hori zontal plane of the netal interconnect 28 and
cones back down in the downward direction 34 through

1nt€§&8hné£%&£Qﬂﬂﬂeg%d§826T§ f}gmt §t§28?%1 %%L{g%%?

of the passivati ayer andh d ?h b aye
I I te is asi.c des
pol@@g%ﬁ?ﬁ%ﬂqumpt ékggée%¥?%%g%s {15575 BYRT ewdipPe cust mized

to a]c QQrE’%x;laIxh% %} %alt m%kﬁeefn%p:g%ms g%bst%?ﬁnge Xﬁltlple

t hese |nterco ects mcro

lay5§¥e$ft§bf§fﬁyﬁal ggggE%gnSIOIngyng e%hé?%?ﬁ?énﬂas

consi derably larg ns an

IS C citance and i S _easi and
useﬁg?téﬁig%ggﬁ%eg??%gegggdnanuJﬁ@?&%gn ThTR s g lSFtlon

the referenced application does not include any
aspect of pad re-distribution and therefore has an

ual ity of .sinplicit therefore further
gggg 3§fgxmﬁeay 8??aﬁ%%l %&%@n 8PBre c%%f referenced
h makes m.cro and sub-m cro
CO“QPQ‘-‘%%P%L%S‘S?.QB? A LT o Eh ekt dh 4 11oyel for the
‘ The nterc%pnec ons 22, 36 and 38 interconnect the
SUbFREGE O} RfelT I RET AFPBY gbitly WY tRr bOGHLEMR rdes iwathohy of
ner or polyimde dielectric |ayers,

thec’a%‘ffln GrSved andi SRank tett Reinte dkb ari s ektended in

nmet al Ievel and continui ng by descending fromthe
an W Aritt ERCERM e af P QVET TsAeR dbhmpreonndwt fitnethesal

a%aln passi ng down through the passivation
ethﬂiﬁ?ﬂﬂ%%ﬂgﬁ jygs in the "direction 327in 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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pol yi mde dielectric |ayers. The extensions that are
in this manner acconplished need not to be limted to
extending fine- netal interconnect points 16 of any
particul ar type, such as signal or power or ground, f
W, | i.C in | 28. The l.aws o
enelibBoRL AN SBer SrPELBlord hridedien: Farins T TieRes
. _any s. .10 2 of _j nect _c Yo
i 38 S0 M LBE0T oL S GONNSE 20PIBYoa s pocar
1ev%ﬁe_%HQVﬁﬁgéé%Bﬂne%k§SB£'§§J Bél {3894 @%%égﬁ%%éf the fine-

0
resi stance, propagation del ay, consta a

lev%tlhﬁ\[e‘ﬁalWrggbltn{&ﬁé{?et%ﬁgggﬁdt@eo laé%@(zlagpoﬁ SanOJ polymer of

i mportance i erence )
:LAUAL L oN-d N-p pl | i rovide
o SR T AP S BP0 on o
. an in, . [ rovides a .considerably extende
widind B Rt el S S PR BN Srom e

il BB ahi SRt ot B ChaUT T brfR “oobhtn U UG devel by

the di scussion of the construct shown for purposes of

293181 BREALRY | 1P NI RoHh oY WAt OPureo baneT or

di scussed the cross sections that are shown in Figs.
polydmidy Fhelastgicrdagnbis, ThOreteasdAESokhalt aaLq yin &his
sinplified cross section of the substrate and the
manpgyepSCeRtl AYeE Beedt vet ofe thfe 1igvtrdcko ofxtdieling fine-
substrate under the processes of the invention, the
metRilghpFgRETH Ae &S 1PRat 1 aref sHiwpaakeuprevi s pusdens

_identified 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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- 10 the silicon substrate - 12 is a | ayer of
dielectric that has been deposited over the surface
of the substrate - 14 is an interconnect |ayer that
contains interconnect lines, vias and conta?t E0|nts
- . ar n t .points. on the surface of the
in?g%%béﬁééyét%%a§§§ ﬁgs?uﬁifﬁﬁsﬂg EgﬁeFOQStiﬁﬁﬁna&nggﬁor,
j i C i.ngs_have hee reat ed through whic
xR O S B RaT 6 i Do Eaddaeetd W%Hzoﬁwgrsthlgrt RF ck
- r d - re _the conductive plugs
dlS%ﬁggé%gégyg%éggnggpﬁ%ﬁft%F%hgre FﬁngaVéH%fﬁ'oﬂa,and 7b.
polyi mde. The thick |layer 20 of polynmer can be coated
inliquid form 21 on the surface of the Iaye; 18 o;
assi vai | . C be | am nated, over the suxface o
Fa}?/%#. ?83 gs?loglgés?g]ét 1?%%5 2 d)rfs RS Pfﬁwgyap?)lsf%l%ﬁ?d\ﬁ’é%ss
required for_t creation o conducti ve
Sec%?€%§§§§j§b%u 5% %ﬁ?ﬁ%ﬂbg§“%gﬁ9855iﬁééﬁ %?%é%??é?deT the
sur?§§t°| Hﬂggg%ggxrgg can be created using laser (drill)

achnol ogy. BIEKST 0% Bragrates dilsdidissiiaNgntion,
that. th of layers that is shown in cross
the R (R P95 ot bl Do PONBabale BEFYimaoLy been

., addjtional electrical conponents such as an inductor,
1de%F1 ied 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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capacitor and the Iike can be created on the surface
of layer 20 of polyimde and in electrical contact
~with conductive plugs 21. Layer 12 of dielectric may, .
in the cross section that is shown in Fig. 7a, be
rt of _|ayer si.nce 14 is a layer of Intra
on Ecglvelsuﬁf arecet ﬂté’e( IlleS)er\M?%/h?ﬁ Qﬂﬁsclhvalt&)?é CFpCyPge-aminated
ntegr t.ed. vah res ect to the cross section

[
ovetrha?‘ei §u§ﬁ%ﬂ%\% T lr-?iyér Of &S SRt 198y 8¥s F Rat Have
een Ldent fied for Fig. 7a, ar provi ded in
PR PR AR AT SRAGFEROHETY v dad e oot the
p 17 of th silicon substrate 10 that

o Reb LETT i G PEOHBEETS? Mo 86N tAPBS! HERRF3SS of
el qs% section of an | nductor 19 that has been creat ed
Phof L hBOSEPRRE L0 A aPEr C182 bFd Py dEiS6R. (FF1hkst

éﬁi ln be enphasi zed that the ohmc 22 resistivity of

&-ff8fal that is used for the inductor 19 nust be as

| ow as possible. For this reason, the use of a thick -

| ayer of for instance gold is preferred for the

formati on of inductor 19, it has been shown that a

itk TeRper LEPNGBFEViQHS cHSEUsEhens) thalt Udefscanduce oot

19 fromabout 5 to about 20 for 2.4 GHz applications
laygischhpeptesEmY dnsicgabfi semtidmpmovegentainas Hee® created

val ue of inductor 19. Referring now specifically to
SO fhgt gddithemal igwcs riek ér sommrientso spowersamd groundr, a

pi ns and does not address signal or
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 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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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
wi de and thick wire interconnect network created in a

' [ [ | yi I of
reletl ey dhodelertils, QYeELIP SISO s e v

through the.surface of the thick |ayer of dielectric
asf%ew %xtpé’rsr?éw%n 2Tt TeEPPBwi HE atee torf—e_avéhﬁélﬁslaye‘r of
eatures- that are shown jn Fig. 3a: - 40 is the ‘
Fox, q%xﬁ?%?uﬁ???af% %ﬁF%%ﬁf%?bFPécgh%ff%ﬁﬁ%ﬂ+on of inductor 19,
es_are cr aged in accordance with the

s RN Shoys BFS: CorhOeadersr of rethd rchapoadethe o

I nventi on - _
Jfreat dinor o t?e surface of substrate 40. 23 44 is
vadn 189?88?? F%a Ty 6310 i deliof pouthe Yrferedt f opHof
g{rcq}ts 42 58 are connection pads to the '
*PREMConddct'Br CHetf RS 4P %t Raf i IhhlcBerd moreaerent nirorthe Q

on the surface of substrate 40 60 is a | ayer of
vakig, &1 thgdurhPertonnect s that has been creat ed

overlying connection pads 58 to the seniconductor

devices 42 61 is one of the vias that have been

provided in layer 60, nore such vias are‘shomn in

Fi ef3arbug aee, sHesifricaddmstof Figi M, i ¢ihtiy, fhgtre refers
hiqﬁlighted
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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62 is a layer of passivation that has been deposited
overlying the layer 60 of fine-line interconnects 63
is one of vias that passes through | ayer 62 of
passi vation, nore such vias are-shown in Fig. 3a but
re, for asons of sinmplicity, not highlighted 64 is
§4| e &%%df:éff‘éﬂﬁi et dhirervided af posthep@yeiteation of
rocess, interconnects have been created 65 is a power
gfr@?ﬁﬁhézbus that is connected to the ESD circuit
44, originating in |layer 64 and further passing
BrdtRyIfarapetioBraty 8D W6 issni hendentimetkviifcess 42 that
mul ti pl e connection pads in |ayer 58) power or ground
buse 2pegy cirsagedi an tdwaton $her earédcover |suibsg rihe hayer
62 of passivation, nore such vias are shown.in Fig.
8& buta dreerf of fimasbins: dinteirephhetty,tH¥M has been created
hi ghlighted 68 is the power of ground pin for the
Pt tliyping senheontoctmrds ddvitoeshe Ns dmy@in @t ol a8V bes 42
cross section that is shown in Fig. 3a, its is clear
6hats amesbfi npertamnt [hhatt havabbbet Ypidride@At@ layer 60,
interconnects to sem conductor devices that have been
weEatecth ries ane tdtewwlriiaceg. ofa apstibstd, atre has been o
extended by creating these interconnects not only in
sisnd liine-tlyi, neot Nh BFICIONNRGSES in | ayer 60 but extending

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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the interconnect by creation a wide, thick wire

i nterconnect network overlying a layer of
passivation. This provides inmediate and significant
benefits in that these lines are further renoved from

- tde ssurf acg efat he sybstLat Svéwgyr?& %eo%ﬁ;g&t kS of

i nfluences by the interconnect 11nes 8n.t o i
i . ' t. .n or,_o e

A QRO 505, VIR, P BRSSO e, o

neloie bRaLigs) L1631 ed Qv aE L) gy Lde Tayer of

passi vati on can nOM/conta:ns S leerh.tEat !3 thikor
W der, interconnect, |ines. e thick, w de netal
) ?ﬁgé%%gﬁﬁeg?gg%éﬁp éouﬁgeBlPofoﬁo F WHd §r6uAgmiconductor
dj st.ri bution, this distribution than takes place
é%%@geg ﬁﬁyg?y%?fﬁﬁssivation and partially replaces
and extends the conventional nethod of having for
these purposes 25 a fine-line distribution

[ t t K the | ayer of  passivation
S BnEEo o Toh B thahnt B PoLt o o nos: 1 b s cleax

rel.ate to ior art methods and to the
e R MR Py £ g CRnCESE & PRkREOPBRCts to
ch pin that is used for external input/output
Seﬁﬂ?%?@%%ﬁﬁb SViEPYVT s Paire SreeBSEref el in avenpabsedurface
through the ESD circuits, a fine-line interconnect
of Rt WK HGE Nart Rep? Hfndesubivorrepting Hmeger iatdrconnects
round stinmuli, and - the fine-line powex and ground
NORj QR 1Y bt i36n ThBETLIRE | N t@TEePnagcts 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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underneath a | ayer of passivation. It nust, in this
respect and related to the above provided comments,
be renenbered that power and ground pins do not
require drivers and/or receiver circuitry. The

a ﬂﬂﬂéeﬁﬁhgndlstfgﬁﬁ%#HN:1ﬁ%ggc%ﬁhég§%ﬁé%#y}kE§Eh§#gﬁgégﬁyer of

for each pint used for external 1npu
pa§sﬁ%%% gpnect; this in view of the nore robust wring
that drives the ESD circuit, resulting in reduced
power | oss by an unexpected power surge over the 26
i nt er connect Iine resulting in nore power being

g&l’lévecfl 3: t%f SDC CclarnC It 1ng al | OV%ﬁf ﬁ{}mte asl they

power an groun Fh erconnects
of a sen eonduct or

nnect to the internal circ
relé% %8 SQ% |§“é|tet%oﬁftﬁ%§t(5ﬁj§35n8FP56PP or wWith a
snaller than regular ESD circuit (as previously
expl ained). The nethod that is used to create the
#nter%gqgect network that is shown in cross section
%?g a addresses only the use of power and ground
connections_and does not apply to clock and signa
T OPReer ?ﬁwﬁ@c@splﬁé§0u¥$gf0?3§a€§npb% Shifrery 28¢dador external
' foll a silicon substrate is provided in the
%%ﬁ? PR WAPERT AP Yeen created seni conduct or,
devices and at | east one electrostatic discharge
- RESD)AeE r @diter SSPl$%ﬁmﬂay@ﬁvefpd$@¢@xﬁhnqygmsthe ESD

deposi t ed
circuits, a fine-line interconnect 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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over the substrate, a fine-line interconnect network
is created in the first layer of dielectric nmaking
contact with the active circuits and the ESD circuit.
A layer of passivation is deposited over the surface
.o& t he firgt J§¥er of gLeIectric, a pattern of netal
BIEGSOrBr ST 1ol ok IEFEEEIr R i BPVA RS VERAPEAN Pr &V GirgIegl to
oi d out,. direct interconnects between the
%%%E#?iﬁbr?ﬁvérfﬂgf metal) is created in the layer of
passivation that aligns with points of contact
T drleHPedOF nthheuieiT 466 GFOvR@ ¥itesiconageksoto be directly
dielectric. A second layer of dielectric is deposited
GVercthe taurfaadeternpheck ayertofofpasserarpodycizomidieice,
thick Iine 27 interconnect network is created in said
thie eayeer ofitdiceiteanr EED ctomtBttdimgyitheaESBaLl g Uittas,
A point of electrical contact conprising a power or
§osdAd Bdhtaicticuis geevidediswsbhexpurfiaed) . of said
second | ayer of dielectric. Fig. 3b provides further
insight into the creation of the power and ground
i nterconnect lines of the invention whereby these
i Nt cBihedt thrheks MR BeerrsRbANtEG dmtesccomsett network
' lines 66 and interconnect |ines 66'. Interconnect
thatj hessEBrhalecheeh sattesednabdve 3herddnesrse2ooly the use
passi vati on and act as gl obal power and ground
of perar caneespuhd negnndattiemsoandctioés nest 6®pllyate beeck and
created below the |ayer 62 of passivation and act as
sighpkalntgowenneandl greundiint 8acoanegot dumes.ized 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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Referring nowto Fig. 4a, Fig. 4a addresses the

i nterconnections of signal and clock line. In Fig. 4a

there is shown is a cross section of a silicon _

substrate 40 over which an interconnect netmork_ls
intgreatedcacoardinly itsocrhetedventionl tAe 1ag€LSSE Miklle@tric,

an ESD circuit or driver or receiver circuits or 1/0
contiectungsthes FADDWiicdedithr onghoide Furflacerofat heod @yar

of dielectric for external connection. While an ESD
compirietihly & Spoweaguirt gdohind abht£itr G Sotr@avwli ch &k | @Prace

connection is established and i ndependent of the type

of ghiai betbid timysi olf thelekiQ €onnection is
established, the I/O interconnect can al so be 28
provided to a receiver circuit or a driver ctrcuit or
an 1/O circuit. The not previously highlighted

featyreso thadvialed $0QWAetNi kil Gynt 488" €he ctd®ion of the
i nvention provides a interconnect network conprising

powsirdend §hbkd iinfterconnest 1imes Jorndi shibbuldon frepy
the clock and signal stimuli - the invention creates

thedel RhEEEOIIRG L ﬂQh@@rKaG$_$$@ﬂﬂ%hdMnd§s EHE@%&@HHEEH lines 66
lines for the clock and signal stimuli overlying a

and|&M@ér@&n@@ﬁ§hﬁ&b%9@6’: fgkéﬁbéyﬁé%¥tﬁﬁﬂég_@@qgﬁﬁgg%%n
_(pin) that is provided for the ESD circuit 45 and.for
credibMERbERE QINENLNED GhrGHI L2 vathol 404 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 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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provi des external access for clock and signal stinuli

to circuits 45 and 45, and - 72 is a clock or signa

bus that is created in the interconnect |ayer 64

using thick, wide wires for interconnect Ilines; it
prdlistedo@ongt eeedihalr Ihe ok ecky andysivaal-i Bl eF COANGELr /o

line distribution is entirely contained within the
cidayer. 64 wthout providing an external point of 1/0O

i nterconnect. The nethod that is used to create the

I nterconnect network that is shown in cross section

in Fig. 4a can be sumuarized as follows. A silicon

’?H@Sfxé@tpﬁrévﬁoﬂggyl l?f(ghll ﬂ \66 f%larcﬁyégstmvgal %hgggnln Fig.

created in the surface o e substrate in udln

4a g .. receiver, driver and I/Ocircuit. First Iayers
dielectric of inorganic naterial are deposited
) r;the s bstrate a f|n I|ne tercon ect net wor k
?ggC} ea?ntd. Il ptrﬁvl eaS erS O rd:onln networ Oﬁﬂé)rls.lng Wlde,

EQD&QCt g!ré%nkhgaafiﬁgeéghgqyltr%buf&ony {r“q$ F&yngand

aSS|va I on eposli over I'Tst

QL g%fl§§${ a pattern of netal plugs is created in
& ayer o passivation (or, for |low aspect ratio

| direct contact is established en . ,

) g@er y%%ﬁflfgygfgag?sn%t%ﬂtﬁﬁﬁQ53§ﬁtaﬂeEﬁﬁ§%rﬁf'tﬁl&ﬁ wide
in osed er of dielectric), the neta

H\f%’f &&% ﬁFFg Cui pch IS ahgf Sayect rsltdﬁlul&oﬁt"éﬁ%ylng
in the surface of the first layers of dielectric. One
Briddte ThiPeREVREY®s of dielectric are

- 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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deposi ted over the surface of the |ayer of
passi vation, typically of an organic material, a w de
thick Iine interconnect network is created in the
thicker layer of dielectric, making electrica
contact with the nmetal plugs or the netal pads in or
beeunno?:erreattﬁ’gI lPa{:/%? Bt FESsiovat PonsuhHidiald AgctBdirg gn&sD,
ES% recei ver, dri%ﬁr or 1/Ocircuit. A point of '
Tt ri CalVEBNT ALt/ Provitted TSt Hevesdr PAceioteqtirdc of
. _second Ia¥er‘of dielectric to the ESD, receiver,
DRSPS BRTFFE i FCUITCPORLEe A48V RF ciedibptireher @ fine-line
. _Jinsight into the creation of the signal and clock '
INGSHCONE6RheRE LV oSt DfceRE cAndRnER O Nl aMeaIse by didbsetric,
i.nterconnect |ines have been shown as interconnect
makinge£OorEagh Wheh i e rCoANEcEiFFnsr7.1'A lhweer ebrpmctivation
. lines 71 have been created above the |ayer 62 of
1s sePsistaefoAvandt i ti igstglbbal lagixalf sndlebocke, a pattern
i nterconnect lines. Interconnect lines 71' have been
of MelaleRLBEF ol t WP dtEer ne2hef lpvasifaiasrisptient (as for
| ocal signal and clock interconnect lines. Fig. 5a
Lo GRS Ch ERbES QRTHITGH 01 5C ST | TRV Hubist patebUlstmrebetween
' whi ch a_interconnect network is created according to
OVETHE 1NPnVBKET Dot iittRlt KRBT PRERrTO MR Nget nork Trteatreded
in a_thick layer of dielectric overlying a |ayer of
layeds §ffv 8t P ORC EF rertdienmagal | Hr e irarnestehel i o oki thapernts
of dielectric. No ESD, receiver, driver or 1/0O
of &lechirt catcedstasitn iins throshEerce Miotgle fhessukdwos 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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of the layer of dielectric for external connection.
Shown in Fig. 5a and not previously highlighted is
the clock or signal interconnect line 74, prOV|d|ng
for an interconnect schene of thick, w de |ines

an@vfﬁéégdgin%cga§§h¥91?f”‘lfﬁg%&cﬁherepy% %émﬁéggl N

connections are provided

crgégg v%h%hEnigiquafc%ig%%%ggkﬁ%ggﬁggie%%ggél8hgpal

overlying a passivation 1ayer

si?héfré&&“ﬂlggkc§gt£§%ﬁpn%%1a ?gggzL %% Vg%igﬁgrﬁgSear¥l' have

nt erconnect | ayer

r for c ock nal . di stribution
begﬁhgggﬁéécﬁeﬁﬂlc&h %2e?20 fettvatine @ﬂﬁeﬁﬁtsﬁ%rﬂocal
|nterconnect i nes are used) nust be
31%?%€|a C%Pfﬁ At PeEdt Gite L1PP® connect point for
of f-chip connection. 31 The nmethod that is used to
create the wide thick line interconnect lines that is
%h n cross section in Fig. 5a can be summarized
lgfo??o@&?%ﬂw@ F§O§FnFF%ﬁl?QJQQ1§tSdé§€??b%ﬁp%ﬂﬁﬁﬁ? 40ppver
}g A silicon substrate is ﬁrOV|ded active
Whﬂ%vf%é?tﬁ5§8nn%%%ﬁ“ﬁ?6VWdéa FRet hed siffqocd ngf tehehe
' bstrate. Flrst thin layers of dielectric are
l“‘éeerbtds”teal&(}e? ¢ ne EGRPACEChHf N HECBulsReRged, ig a thick layer
line interconnect network is created in the first
Ofélye‘é‘resctafw G ErEEH e daipr| of 11 e ioneanc zenaining
nt er.connect nes, naking contact with points o
lnt t&?r%gthEoFR%ﬁﬁ %ﬁ¥th8%sﬁf?%%%F¥ﬁctl%@ %§Bbsf?%ﬁ¥WeQA

assivation is deposited over the surface
dri@dﬁﬂnpg/g cfrcult access pgn 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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of the first layers of dielectric, a pattern of
conductive interconnects is created in the layer of
passivation that aligns wth the points of electrica
contact in the surface of the first |ayer of _
dielectric. One or nore second layers of dielectric
are deposited over the surface of the |ayer oL
a |v ti kln rical_co tac Wwth the ..
I([:)on ?‘etgold rtlaartconnélcst‘:"s ttﬁ thed tfeayé}e Wé\fg‘ g@%%aﬂfb‘?
vi des_.furt.he nsi into the creation o
ln%ﬁé%ongFﬁ a?l%%% %ﬂ%ﬁﬂ%% ﬁPSVBOgﬂe%Eoﬁﬁ RESTAPRL HR F1g. Sa can
i nventi.on mher t hese interconnect |ines have been
b TR AE Nt r EOMUET ndd. SHILLG TontBrEofinaet: Phapove
. terconnect lines 74 have been created above
fox #elgl'agg ZSJoJfl(bCH%sSiL\?’é‘ttlrﬁﬁeah%I RERY 40 agchl ppafeires have
8 | ock interconnect |ines. |Interconnect
oeqh| H36" 32050 e T bedH 1o Bacodt BBl DT Faybi rbp grin lavers
ssivation and act as |ocal  signal and clock
€ R EdPEGRBCT T TS H L BEEr T HU 156 eAbhad? Zegbstrate, a
5h sh fi I t er connect
Pk Bb AU SR BE N he FHyErecbanobhe T1rst Tavers of
‘ as iLvation, the invention also enables and can be
o IR <Beeiins e T EHEScORgr &1 8 6 Fmi at? o e
i nterco ct network 60 and creating a
o HORReRTLHE ik R IGHCIERAL CRES Gy EhE CRoG e of the

t hi lication of the invention, the
suler S, 001N T Rasb e 867 L HpasmBEReavet He. 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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| ayer 62 of passivation 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 inplenented and
addressed distinction between fine-line interconnect

sighd hemdand osikdent & hisdadd argeanegt  lines. The. ,
following points apply in this reé%éﬁég%nfﬁg E%P%? 4t have
beerf i qu=dticie beDbRr CQNNRGL: | ighes ra reated underneath a

| ayer of passivatio%ﬁkihe mﬁ5e?§%%hYﬁ%lqnnFBPc%ﬁﬁe%§ local

sighdanesmoi-1bhe i@&gﬂ&%g@cqrg.gggated above a | ayer of
passivation 33 Z the fine-Tine interconnect |ines are

typically created in a |ayer of inorganic dielectric,
the thick wide interconnect |I|ines are typically
created in a |layer of dielectric conprising polyner.
Thi s because an inorganic material cannot be

e TR oL LAV DL S5 S e
VB cal Tyt Sated GeHNG: nBirdH 67 SEp i vertia vy c2 o
Pl o ARl PRI SRECRRT S A28
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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is applied. Either one of these two approaches cannot
create thick netal due to cost considerations or
oxi de cracking thick, wi de interconnect |lines can be
created by first sputtering a thin netal base |ayer,
t t.hi ck _| ay hot or esi st
gﬁ% 5%%%E¥¥%eﬁ§BESF§§£§E€§ llqgs age gé?%ﬁﬁ pngaﬁaa in a
e qtoresis rf ormn
R S
IIowsfort e creation
PJgl%t?g’ern egf pr\'}g%‘a?t/m et ar @ tagf‘rtﬂ c‘g’nee]seé:tlrﬁc
s manner . be achj eved whi |

?ﬁﬁpﬂ e e o R B L B E T fARRE AL Fsnot

be gk rrettaelf [ ntergonnect l i nes created can be in

excess’ of Sr‘ch 34D AFE HSUGHT toﬁe%ﬂﬁ%‘éﬂftb‘ﬁ BfLdu58equch @
9escr Lustrated w.th reference to specific
T e (Tatl oa SErbot MRS IEnesr TEPEUTTS At PAEEnaec
that the |nvent|on be limted to those illustrative

BRboti ments. Those skilled in the art will recogni ze

that variations and nodifications can be nade w t hout

tHEpEr ity 1 FOAPERECS PIYGAL 6F FHBLFAVENtFOTREerL Ussng
therefore intended to include within the invention
BE TR 1P v 8PHAF PENSL HhdFeshsdi PEERENONIT vihi clambalckne

within the scope of the appended clains and
@%ﬁﬁ%ﬁﬂgﬁﬂg§lpﬁepéb@e efch w1th 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.
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What is clained is: 1. A post passivation interconnect
structure, conprising: one or nore internal circuits
conprising one or nore active devices forned in and
on a sem conductor substrate; one or nore ESD circuits

f orATRGt olughaBHe Ofn $@i 1 L HacOPALET @ s SiRSE %ﬂhen@ué&fheced
line netallization system formed over sa

witSeGeRdHet Of o Subst 1 ate 1'1@u99§a9{vém—:rn§3otdg'm%nlt§yFfl%}é@gf, it

dielectric; a passivation |layer over said fine

is MRI@ly |n't€ﬂ€lb9ntl§é/1§ttsrfg 1n§’7etn|9'18}§ pd O rﬁ%tdal I %%Esgn

system fornmed above said passivation ayer I'n-one

110fs tRke vEhi gk b Y. of.di.el rein ald
' I gyerg of le?GCt%%é% af€g€§,§E£¥i§ ﬂM“%h i d°t lli recognlze

thd1ayens 10f ofk e&&&tr&ao&ﬁwaség éé’%do “t

metal [ization systemis use rlbﬁﬁFgﬁuEe?%ﬁﬁﬁfing

ﬁxﬁpghea@p§k§9t£fqﬂha%Hﬁ%kk%%n 399 E@Q¥E%~f%%éd Lh %gq"to

netal lization systemis connec tO sal

indR FSPhigi figui t,a,enscq'oq Q0e QLS J,at ternal o

circuits, and to at |east one chip SOt a8t pi n.
nocl.r170@ 1 bAL EREAANEE 1SLEUGLHT 8,07 Al ersLn, sa
. distribution network |slconnected&;tpae gg.&WEsEP%er§%?t faims
andRGiQa18at 8 Ane- e nore internal circuits by vias,

which are formed through said one or nore thick

| ayers of dielectric, through
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36 said passivation |ayer, and through said one or
nmore thin layers of dielectric. 3. The interconnect
structure of Claim2 wherein said electrical stinulus
conprises a power or ground voltage. 4. The

whditief cqnangcl siructure of Gaim3 wherein said ESD

1. AD

circuit 1s connected in parallel MAghdsald gne or
r u t1 sa i stribution

ooy 1L g A THL LB AL BB e i g
wherein said distribution network acts as a globa

ghét 51{‘ %I}é)qnft%[fnﬁﬁeglrgglv\@ t eanpgr ou{q%c%l’?ét a O/I"&r sﬁﬁave

said vias are further connec
é?§%¢¢$nﬁqnm¢dnénmgnksomoar&ﬂmuqmnﬁabdorf$mmsﬂﬁdu%,
metal i zation system 6. The interconnect structure of
Claim2 wherein said electrical stinulus conprises a
eheckr grors @i5a8l cvottage. fdrmebhani ahar eonfeid shlideohll€tor

further conprising driver, receiver or
?%%é%erU|ts connected in series betmeen sai d one or

nore off- chlp contact pins and said distribution

Th t ct structure of Claim?7
AePS ik gESL S FEGR S FondBbren TepaN o

&ﬁmiCQﬁﬁutumml3eb$tf£t@lwﬁﬂod§'ok/ﬁbrélﬁﬁiﬂtﬁéyé%s The

Ln frggpnect structure of Claim®6 wherein said

a passivation layer over said fine line metallization system;

a thick, wide metallization system formed above said

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

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

least one off-chip contact pin.

. The interconnect structure of Claim 1 wherein said

distribution network is connected to said ESD circuits and to
said one or more internal circuits by vias, which are formed

through said one or more thick layers of dielectric, through
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di stribution network acts as a global distribution for

said clock or signal voltages, and said vias are

further connected 37 to |ocal clock/signa

di stribution networks forned in said fine |line t
Il1ization system 10. The interconnect structure

gfgtl% %"i‘srﬁaﬂ"a\}aqé’f%ﬂﬂywet a9 g eatekonidie more thin

eyats i zatdienesystemi s greater than about 1

m croneter in thickness. 11. The interconnect _

structure of Caim1l wherein said one or nore thick

. Payetst@fcdingkeckttecaie eackigheabernd fafh abaut edectrical
n%cro ters in thickness. 12. A post passivation
Pht

BY cHhrfe€PrsPrict R T HpIarSPRg: Vookgr nore
internal circuits conprising one or nore active
devices formed in and on a sem conductor substrate;
Ohe brtRSEnESD & Fel e fodr fdimn3ameomins@iadd ESD circuit

seNtSONAUC0h , substTat €5 @ 108 thomo%{)e' zatlen,
system formed over said sem conductor substrate I'n
BRECHYt rortdrehph faykrdl dfribditebecheteoria passi vati on

| ayer over said fine line netallization system a

thick, wide nmetallization systemformed above said

- Pagsiverricomreayert riqr wive gt CApis B hicdke d iay efad dof
gi§iﬁ¥HJﬂf%m WheL st §%¥§jS%h%cGlhggfr§i§grfgﬁﬁi%%t%5% said
are thicker than

power or ground voltages, and said vias are further connected
to local power/ground distribution networks formed in said

fine line metallization system.

. The interconnect structure of Claim 2 wherein said electrical

stimulus comprises a clock or signal voltage.

. The interconnect structure of Claim 6, further comprising
driver, receiver or I/O circuits connected in series between

said one or more off-chip contact pins and said distribution

network.

. The interconnect structure of Claim 7 wherein said ESD circuit

is connected in parallel with said driver, receiver or I/O

circuits.
. The interconnect structure of Claim 6 wherein said

distribution network acts as a global distribution for said

clock or signal voltages, and said vias are further connected
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said thin |ayers of dielectric, wherein said thick,
wide netallization systemis used as a power or
ground distribution network for a power or ground
input 38 respectively, and wherein said thick, wde

dddalakﬂgak/§ﬂ§ﬁ§¥ndf%t%ggﬂgggﬁdnéé%5¥% df89§e8rl£“§§id
i nt er nal C|rCU|tS and to at | east one of

d@ﬁﬁhéﬂnﬁlﬁeti%llﬁﬁ@iﬁnﬁ%ﬁéemnect structure of G ai m

12 further conprising one or nore ESD circuits,

formed in and on said sem conductor substrate,
10conhleet et ansosaiegtdesrnibutd @mf wékwor Kk, wmﬁubunwmetal 1n said

sald el uihthe B 0B |nternal cuits.
'Flt%;%iknt gr%nﬂeﬁ%%%&g or sVSFS 5 S tiker arh %’%\?th 1

FiSTrersaer ohn ndt e siss connected to said ESD circuits
and to said one or nore internal circuits by vias,
which are fornmed through said one or nore thick

11} ayBhrs kﬁtaﬁ09meett|strm¢Wung;bf SaadmpBSﬁheMﬂMnO@ahaygﬁe or

t h
et 2 SR A A TRER L s At G789 ihamabput 2
Wwhiereatsas din dilsitakinkgtsi.on network acts as a gl oba
di stribution for said power or ground inputs, and
said vias are further connected to |ocal power/ground
12 di st radst icen shee worksiformedniertsat tudinte, ldoR@rising:
netallization system 16. The interconnect structure
of Claim13 wherein there is one
one or more internal circuits comprising one or more active

devices formed in and on a semiconductor substrate;

one or more ESD ci;cuits formed in and on said semiconductor

substrate;

a fine line metallization system, formed over said

semiconductor substrate in one or more thin layers of

dielectric;

a passivation layer over said fine line metallization system;

a thick, wide metallization system formed above said

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

wherein said thick layers of dielectric are thicker than
said thin layers of dielectric, wherein said thick, wide
imetallization system is used as a power or ground

distribution network for a power or ground input,

38



)

or nore ESD circuit for each said off-chip contact
pin. 17. The interconnect structure of Claim1l2
wherein netal in said thick, wde netallization
systemis greater than about 1 mcroneter in

thIQKB§§§tlaéiy;T%%d'QB@EQP@Q%%&i%%&%%ture Of %; Iz&xtlon

wherein said one or nore th layersd of “@i'®
ar e SEEERM gt 2 At@eClhad BBotR1P ond orometer snidrnal circuits,

thi ekpess.a89k3+ AnROSErPASS] VaLiQn. i 0t er connect

structure, conprising: one or nore internal circuits
conprising one or nore active devices forned in and

fin Ln ..
AT o b o cheaf o2 "Sur i dsepsi s ins

§Uﬁ§ﬁﬁaﬂ@rﬁnE%ﬁerﬁCQﬂﬂﬁe ﬁhrmedaymr&ndﬁbn diaeHesémi &ndictor

passd ry d fine li e netallization
syst et\r%%ttégn(t:&%y%téyg %L PS5 Oh s Pe i Pof meand in
RiFrd Lsdi dithassidatieonr| ayee, inteona ef rakest hi ck
| ayers of dielectric, wherein said thick |layers of
dielectric are thi cker than said thin |ayers of

14dj eTeet¥iterogheeet nssaick uhi ok, cobde 138Halldizatihofn

distribution network for a clock
T YTl N SRBT BT 1 L4 TRFCR Dy et (3 and to

fetial Phzaet orprsy singmrng 1 connected Hyo vSakd PREcION MO rmed

iﬂﬂf%ﬁaﬁlsgl&QHkJ%m'more thick layers of dielectric, through

said passivation layer, and‘through said one or more thin

layers of dielectric.

15. The interconnect structure of Claim 12 wherein said
distribution network acts as a global distribution for said
power or ground inputs, and said vias are further connected to

local power/ground distribution networks formed in said fine

line metallization system.

16.  The interconnect structure of Claim 13 wherein there is one

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

17. The interconnect structure of Claim 12 wherein metal in said

thick, wide metallization system is greater than about 1

micrometer in thickness.

18. The interconnect structure of Claim 12 wherein said one or

more thick layers of dielectric are each greater than about 2

micrometers in thickness.
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20. The interconnect structure of Caim19 wherein
said distribution network is connected to said one or
nmore internal circuits by vias, which are forned

t hrough said one or nore thick |layers of dielectric,

1d.hr @u j i-vat i and t hrough said one.
131 1o 82 DSSINAL L 0B LB G, L0OUIN. 5219 1
i nterconnect structure of Caim20 wherein said

- i i . . . a global distribution for
ol rd-buhan peLipLk aci.98 poslebel,distribulon for,

fdgtines dommedt ed #Qd tan laocahicboekctsr sSuidhate;

di stribution networks, respectively, formed in said
fine line netallization system 22. The interconnect
sa rfligteurlé nef mEt al M A0 iwhe gk Befpt Bbridy $Aied shhijck,

w de netallization systemis greater than about .1
nigricredectbn i cktess .in23ne THE hdHEMGAMNEaLers of
structure of Claim19 wherein said one or nore thick
| dyedresstaficdi el ectric are each greater than about 2

m croneters in thickness. 41

a passivation layer over said fine line metallization system;

a thick, wide metallization system formed above said

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

wherein said thick layers of dielectric are thicker than
said thin layers of dielectric, wherein said thick, wide
metallization system is used as a distribution network for a
clock or signal voltage, and wherein said thick, wide
metallization system is connected to said one or more

internal circuits.

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

and through said one or more thin layers of dielectric.
21. The interconnect structure of Claim 20 wherein said

distribution network acts as a global distribution for said

clock or signal voltages, and said vias are further connected
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to local clock or signal distribution networks, respeétively,
formed in said fine line metallization system.
22. The interconnect structure of Claim 19 wherein metal in said

thick, wide metallization system is greater than about 1

micrometer in thickness.

23. The interconnect structure of Claim 19 wherein said one or

more thick layers of dielectric are each greater than about 2

micrometers in thickness.
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