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| POST PASSI VATI ON | NTERCONNECTI ON SCHEMES ON TOP OF
THE I C CHI PS Rel ated Patent Applications This
application is related to Serial Nunmber 09/251, 183
filed on 02/17/99 which is a continuation-in-part of
serial nunmber 09/216,791 filed on 12/21/98, assigned
to a common assignee. This application is also

r ePAS B PASE TERAT BN EYTRISCRWECVESD GCOBEES S8 Tl Hunberic CHIPS
09/ 637,926, filing date 08/14/00, now abandoned. This
application is further related to MEGOO 008C, seri al
nunber 09/721,2%5, filug%tdate.11/27/00, now i ssued

as US Patent 6 303°42% BI'" BACKEROURY OF THE | NVENTI ON
(1) Field of the Invention The invention relates to
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now issued as U8 Patent 6,303,423 Bl.

BACKGROUND OF THE INVENTION

(1) Field of the Inventiéﬁ

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

interconnects.
(2) Description of the Prior Art

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

per die while at the same time some aspects of semiconductor



7 - 7 ] [ ircuit or
nnect the Integrated Circuit to other cird
gssten1 conponents becorme of relative nore inportance
and have, with the further mniaturization of the IC
an increasingly negative inpact on the circuit
performance. The parasitic capacitance and reS|stagce
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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 highfarasitic capacitance .and high line resistivity.
The latter two parameters, because of their relatively high
values, degrade device performance, an effect which becomes even
mere 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



carry high values of current that is typically needed

for ground busses and for power busses. It has

previously been stated that it is of interest to the

sem conductor art to provide a nethod of creating

i nterconnect lines that renoves typical limtations
carfhali @r eabapesetl Qi@ thAt el € omiRicia Wt 88ed8dCHo Sy round

unwant ed parasitic capacitances and high interconnect
busddNedeFost pyity.pdded.nvention provides such a

met hod. An anal ogy can be drawn in this respect

whereby the currently (prior art) used fine-line

i nt ercannection schenes, which are created under a
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t he post-passivation interconnection schene of the
semPFRERI cirn¥e Bt tONprdhitid At aEennaest i enstiiRat iat8rconnect

created above a |layer of passivation can be
lin€ongizderedotbe fyepvwaysibetweedns CitdesreFigpodesh®Wsche

a cross-section of a silicon substrate on the surface
intefcamticeit hascbeemen eal edwancoadpgetd ba iicntapeonbeetes and

network. The structure that is shown in cross section
high NrMecohneaddl essese Gty vand. i shéimdeed iba proOLdeE tsuch a

power and ground distribution networks. The vari ous
methenl Wesnkbhayyhaye heenavhi ghl tght et dgedti ghelepyeckde

following: - 40, a silicon substrate on the surface of
curwi €y hasibeenrtFreaded iaR - Aher conNeInRetWBhKsdhemes,

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 prieor art power and ground
distribution networks. The varicus features that have been
highlighted in Fig. 1 are the following:

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

created an interconnect network




42, a sanple nunber of sem conductor circuits that

have been <created in or on the surface of the

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

substrate 40, one ESD circuit is provided for each pin

é at_ i s accessible for external connections (pins 52,
e SEPBR] S 48 TR aEr LGP TR Y CGHTECE tPi hast hes@een
i nterconnect lines are above the surface of substrate

G 3Td dRdeF YheNsayeriage of B sivksttirascahd

represent a typical application of prior art

¥inévo Réerhtet'edrirecischahese(F$Ne-diinsaiiat erevmrkdn or
of layer 46 typically have high resistivity and high

Pards trefagapicithencabagrpse adf aymre &EDpaissivation

that is deposited over the surface of the layer 46 of

BiRveéri€onheEt e3¢ had s Fhing 4s pevwess ot lgr Seadebusrdiat
connects to the circuits 42 via fine-line

FHECESARECt PR hes -pre6¢i BedCTYh | ayer 46; this power

or ground bus is typically of wider netal since this

Power 2ol ayebuntl hisreanrrees 1 heesicdumsleatiedecorrmeatt drines
ground connection for the devices 42 52 is a power or

o @R VB At hatr s ed shboughte e laaylemnd8r ofie layer 48
passi vati on and that has been connected to the power

Qﬁ'pa@ﬁéuﬁgi@@gﬂgo;e@resent a typical application of prior

art fine-line interconnects;'these fine~line interconnect of
layer 46 typically have high resistivity and high parasitic
capacitance

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

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

connection for the devices 42

52 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.



From t he above the follow ng can be summari zed:
circuits are created in or on the surface of a
silicon substrate, interconnect |ines are created for
these circuits for further interconnection to
external circuitry, the circuits are, on a per 1/0 pin

efSI V|ded MA{ an ESD circuit, these circuits
FPORSDINE | i1 10% CBBnhe ct W3 28 dpofieF Cetts are

% nd p|n tha&gpenetrates a layer of §a33|vatLon

CLePREY| Hyert ot pASsVALROR 75 @ rfeﬂﬁcﬁal sphyratgpdfterconnect
overlies the created i nterconnect |ine structure, the

Linegt aForretted ifvd GRAEF neht Fik e fiody HT bRehadiargonsRction
are fine Jline interconnects and have all the

to SF‘EEF‘P‘?JCa"?llb‘?%\)’anicaﬁegljé?ul?ﬁ fEei RB 7 R coith@dtisbasis,

h reS|st|V|t and hig arasitic
proyfad Wlaﬂtga ﬁlﬁﬁ%% Cheets ges-BIEETortA detms 550

capaci
sho in foll ow ng conmments applies: ESD
cirZiRhiatd o fg‘eciﬁse % S5 ARR" T ThE AP, PEF o Fted ot 2otes »
the pr tecthﬁ onduct r circuits agains
&ﬁere%%Ses i“ﬁﬁ TREThes, e IVHFSOR cHOGHIE dal Laver
h an tg nects % sem cond uc&or circuit nust _ be
, apr8¥?ﬁ ﬁeaﬁé PP RUFRINgS Ty L 15 b @ iSrodde
ection rior art confiqguration that resenbles

l“tteﬁ(‘-io%?%%‘é Jsierte{) GH-EHBRAL T HF T, STHEESHHRA A ot
own in cross section in Fig however addresses
1ln8n|19t%ﬁ‘a°f?%e%t% iRt BaVe o2t oidie ﬁﬁ&%#gﬁ@i & W iphersa of

. networks. Fig. 2 shows
fine line interconnects such as high resistivity and high

parasitic capacitance.

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

ESD circuit.

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

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



in addition (to the previously highlighted aspects of
Fig. 1): - 45 are two ESD circuits that are provided
in or on the surface of the substrate 40; ESD
circuits are always required for any externa
connection to an input/output (1/0O pin - 45 which

, i its that ) i j dri 1710
llm%%ggﬁ%rgg%ﬁﬁcFﬁgu?ggg%cg%%%c%kﬁgaggiBﬁ{%%%ﬁﬁ8&??‘0? shows
. 11O, ti | -. 54 | I k b - 56 i
in SRR OFF e gRaP R YR A B et Sagh 0

the |layer 48 of passivation. The sane comments apply

1 e LWPoEED selciq Uit st Rt arehpueided Bngoroopsthe surface

géeviously have been nmade with respect to Fig. 1, with
e fHRarya st atemét CREFUERR 1By LB SpasgRvatd oipr any

is the final |ayer that overlies the created

BTFCdr EOTPRET I i GAnBPUF MesPutundePheRER t he

| ayer of passivation are fine line interconnects and

fravetdren phe ebettitiscahadi sagvant Bt Ve Prnérivee or I/0

i nterconnects such as high resistivity and high

PArALtE Eor chpRILt t GTFEEIVEG) t RBrowppll esirigerhectrbsy

section that is shown in Fig. 2, where pins 56 are

BygipdesoreePeekiveliths: 1 - pins 56 nust be connected

to ESD and driver/receiver or I/O circuits 45

54 is a c¢lock bus

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

layer 48 of passivatien.

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 sheown in Fig. 2,

where pins 56 are signal or clock pins:

!

4



- for signal or clock pins 56, these pins nust be
connected not only to ESD circuits but also to driver
or receiver or I/Ocircuits, highlighted as circuit
45" in Fig. 2 after (clock and signal) stimuli have
passed through the ESD and driver/receiver or |I/0O
- p?hgcyétﬁhsélﬁgsgoﬁﬂéﬁy @gE%S%HEkgear1§é¥ufg%éf%e990r /0
under prior art od ine-Fine 1ntérconne
c?&é Qd ayer of paSS|vat|on i s deposited over the
ec ric Iayer in which the interconnect network
has bee crea It is therefore of interest to the
- IRBn Bt oF 8FE< ansp?%wta@ss REBROBITE Rer €opPREGEES not
i nterconnect. lines that renoves typical limtations
OPhét tarer  fdsEdtEnPther R rcARABRE W reelVEEcR* ak/ 0
unwant ed parasitic capacitances and hi gh interconnect
CFFﬁ%l?%G|@ﬁqh}ﬂﬁyte@LRﬁ#ﬁ?FQHltTﬁE | NVERHY ON' A pri nci pal
objective of the invention is to provide a mnethod for
- afher clektGtoRnef Si-Aabet botnevtl imbeaP phatedliheRsohokhe hgsD
use of thick and wide netal. 7 Another objective of
aPﬂedJF R ie6R HV§ Tt B pF GV e A irrsr hbRESe o?rtltﬂhlellcuaéat fepcher
|nterconnect nmetal that uses the application
f?HF%‘ii VY GPYGF ePBEDT i ¥ S gds oF%rim\@etlnéﬁéFﬂ’é’Pe‘:t
ective of the invention is to rOV|de a ~nmet hod
WH% % a‘zf‘ljtﬁ%e‘:f 8 PRESLYEET % fjePBﬁgt‘??‘]t%‘f%rFﬁ@cPlelec’trlc
[in

layer 1n 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 iimitations 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.



wher eby these |ong interconnect Iines do not have high

resi stance or introduce high parasitic capacitance. A
still further objective of the invention is to create

i nterconnect lines that can carry high val ues of

current for the creation of power and ground

- dirsidtihbYt bBfle AEIMOTKS th8 Shi-bhtfad tiher OBe6tives tfethod
the invention is to create interconnect netal that

for Gk ReGEERE edr UG Lot cef fecti e atmeiRedshof app1ication
manuf acturing by creating the interconnect netal ‘on

of gbﬁl%ksqréfy@geogfd d after o Cilaé(grp fyn@ssi vation has

een deposited. I n accordance with the objectives of
the invention a new nethod is provided for the
creation of interconnect lines. Fine |ine

i ntercannect s are pravided, in, g first layer Bfoysq

dielectric overlying sem conductor circuits tﬁat %é%e

met REEN HGHeat €0, L NeQF QN gt:ggt%gﬁf@g%goqlf&gﬁt%gggf.ﬁ&@t {o%fn

['ayer of passivation | eposited ayer

whefgﬁy %%E%Eclo tfﬂé&%éﬁ%%@%q h§M§£ &E ﬁgﬁﬂHQ%%rhgghifbsistance
created over the surface of the | ayer of passivation.

or ﬂﬁﬂﬁéﬁuc@nﬁi@hdﬁaﬁigﬁﬁﬂpﬁﬂﬁﬁkikgﬁgé.are created in the

{ thick second layer of dielectric. BRI EF DESCRI PTI ON OF
THE DRAWNGS Fig. 1 is a cross section of a silicon
substrate over which a prior art fine-line

| TH elGannegtt Ret Wi e dts ver 82t efle OMEFeictN 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 inventicn a new
methed is provided for the creation of inter&onnect 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



a layer of passivation is deposited, power and/or
ground pins are provided through the |ayer of
passi vation for external connection. The structure
that is shown in cross section in Fig. 1 addresses
only and is limted to prior art power and ground
overditsler 1YL 08s NEtaWIKS i cli 8. tRidS f@h@SIafeetbPMitfledtric
silicon substrate over which a prior art fine-line
is dAURIE0BREEt AT oS 06T €At et Vel WRagBivatr i &yerrafcik
passivation is deposited, clock and/or signal pins are
and R dedetheMah ihedsavee etepassivatdn@nthorkexd@smpliayer
connection. The structure that is shown in cross = -
of Seald-QRik-n Fig. 2 addresses only and is limted to
prior art clock and signal distribution networks. 9
Fig. 3ais a cross section of a silicon substrate over
which an interconnect network is created according to
the inventiofpypPOMEscrand/ @ 9F0¥R PrASe provided
t hrough the surface of the |layer of dielectric for
external connection. The structure that 1is shown in
cross section in Fig. 3a and 3b addresses only and is
ligided tQ powessand griound dbstri ] QRipReLWREKSyOf which
_ the " invention. Fig. 3b differentiates between power
a pfﬁB&~QHQH@anL§££ék%Hﬂéy&odan%SnéhﬁérE”ﬁ% Q&%@%@@ b&yErwhich
of passivation and power and ground distribution

a 1dydesd hatsabs: 8boves aidR¥8k8f Passt Vald/@R- ground pins are
provided through the laver of passivation for external
connection. The structure that is shown . in c¢ross section in Fig.

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

distribution networks.

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 i1s 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.



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
tQSﬁiaéer.of dielectric for external connection. The )
strct ofe "t hat TS SHHRAT LR BF 08 sSERETIbIiF Yo tFRrEe owgr which
and 4b addresses only and is limted to clock and )
20 Ao EEEt PR BIR T o hETREERS BECE R Ihénttheninmeption.
4b differenti ates between clock and signa
POWR]i ANYG/I9Gt FEAUNG | Y taFe PaPEipef oW rpudy dheofurface of the
passi vation and cl ock.and signal distribution |ines
layehstf aielapbyec afvmyrtegmapassivatt om . MheFisgrubhuis what
. cross section of a silicon substrate over which an
15 hftvBY dEnREEES netHibrd i Ereat éd ardotdiatgresseheonly and is
~invention. No [|/O connect pin is provided through the
Limififd dde PoFerhend agerurst digicasibet e famaatsepfiakhe
. connection. The structure that is shown in cross
10vegHctd™on in Fig. 4a and 4b addresses only and is
limted to clock and signal distribution networks of
the invention. Fig. 5b differentiates between cl ock
and signal distribution |ines that are below a | ayer
ofFlrﬂas%ﬂDvaﬂ?Bﬁr%ﬂh@aﬂe@cl@eéweegi Bpagr alisstgrioboei ghstribution
_ lines that are above a | ayer of passivation. Fig. 6
Lingh i Ta 2€P08’I SRR i Y ST ofheakai ercrinead prvschend ground
. of the referenced continuation-in-part application
disEriistitiiogn 1 ERg. tivat strowebaver assasertdDmpasfsigation.
sinmplified version of the

Fig. 4da is a cross section of a silicon substrate over which
an interceonnect 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 cleck and signal

distribution lines that are above a layer of passivation.
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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 | ayer of passivation. 11
DEBGCRI FH G @F cTHESs PREFERRED fENMBODI. MENT S \Fort rpiieposes which
of reference and for clarity of understanding, Fig. 6,
an psteakemdatomerebakeds apptdteat icorondibert@IM25int88tion. No
and is herein incorporated by reference. Referring now
I/0Onoeenspeaifi dal byovdd&d gthifudthehe bsr&howva ther 08ger of
section of one inplenmentation of the referenced
dieapptrtatian.exthensir tace:ofisi.| Mhenssubstuad ehb@ hasshown
been provided wth transistors and other devices (not
in shown sectHan in6FigThea sand age aakirsubstraiiey Hoid Ss limited
covered by a dielectric layer 12, layer 12 of
to diietecimd csiighatther ef ofieuitdeposidted ravess thie: devintesn.
t hat have been provided in the surface of the
substrate and over the substrate 10. Conductive
interconnect lines 11 are provided inside |ayer 12
t haf g cormetif flerenhéasenm loonduct arlocdewndesidimt dlaveibution
- been provided in the surface of substrate 10. Layers
1in4 (haw exanplles ar eagbown) gepriesenbnaihd afiddeand signal
netal |ayers and dielectric |layers that are typically
disceehtedonn iteep toktt hee diwbwecty ilayvkayer d2ssilwayans.14
that are shown in

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 passivatiocn.
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Fig. 6 may therefore contain nmultiple [ayers of
dielectric or insulation and the |ike, conductive
i nterconnect lines 13 nake up the network of
el ectrical connections that are created throughout
| ayers 14. Overlying and on the surface of |ayers 14
are poi nt 3EIGRIET IGN EFe€lF | iah FEddiiiba EMBOTREBET Hoi nt s
16 of electrical contact can for instance be bond
pads that establish the electrical interconnects to
the transistors and ot her devices that have been
prisvi @dedrPact het sirfeacacef anfief substaittey 0. uiesstanding,
poi nts of contact 16 are points of interconnect within
Figt e HE apkangénentraimatdnepdlioabeod unurtrer €8ARheLIEMR and
to surrounding circuitry. A passivation |ayer 18,
is Hereed lokokppreafedphe reifkreoaenitride, deposited over
the surface of |layer 14 to protect underlying |ayers
from noi sture, contam nation, etc. The key steps of
the above referenced application begin with the
depdsinriion opwanere chedcayeraldyofo polg i, déhehat 1$ sshown a
deposited over the surface of layer 18. Access mnust
crogie gRdvicdedlt onpoimtlsnepfagfiest ¢f cale corftraenced, for
this reason a pattern of openings 22, 36 and 38 is
appletatident. hEFbaghut frecgalfyismldechayers 2k tand 0t hes been
passi vation |layer 18, the pattern of openings 22, 36
proambeByital tgassnstdrs hedpather ndefiatectmitcahosontactiyg.
- points 16. Contact points 16 are, by means of the
6) . djenisngsa22/ 86/ I8 tthattcar@ ¢reatedred oyt hedliayert20c afayer
polyi m de, electrically extended to the
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, lavers 14 that are shown in
Fig. 6 may therefore contain multiple layers of dielectric or
insﬁlation and the like, conductive interceonnect lines 13 make up
the network of electrical connections that are created throughout

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

12



surface of layer 20. The above referenced nateri al

that is used for the deposition of layer 20 is

polyim de, the material that can be wused for this

layer is not Iimted to polyimde but can contain 13

any of the known polyners (SiCd"QOY). The indicated
16 qfololiemitdécrs CeMed Prefldiesedrrabbs i i afoepectséeal grontact

the processes of the invention for the thick |ayer 20
can dforpéingien ce Exanptiel refdspshpirerstahHah ¢hn béeoteicar e

silicons, carbons, fluoride, chlorides, oxygens,
intgiddneesé sekastiorrerrarnpasjosneand tefdnmevpokycanbonmte been

(PC), polysterene (PS), polyixide (PO, poly pol ooxide
proy{ipR@ in beazoeytd ohutiede( BByt r& @ctd.i Fakseontacts of

with the contact points 16 can now be established by
conffady iligg atrtheropend nys 22/368b88eunt t i EhicondtecECverrangement

material. The top surfaces 24 of these netal
thatcomehdcttor et Rattiage caoumicdiededoi puopenmidigy 22-86188/. A

can now be used for connection of the ICto its
passdnAtionmeayer ab®. fiorrofagr tifeforneegnEltd erlinbo hheride, is

surroundi ng electrical circuitry. This latter
depGiidteshenieri she heur S oS legeirnyd t hatpreerictonddet bying

devi ces that have been provided in the surface of
laystubsimoat eclfteanm, adreati@maconductioe i nterconnects

cont ai ned in openings 22/36/38, be further connected

to surroundi ng conponents and circuitry. interconnect

pads 26 arid 28 are forned on Lop of surfaces 24 of

t Hhemitedl steps of the above referenced application begin with

the deposition of a thick layer 20 of pelyimide 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 laver 20 and the
passivation layer 18, the pattern of openings 22, 36 and 38
aligns with the pattern of electrical contact points 16. Contact
points 16 are, by means of the openings 22/36/38 that are created
in the layer 20 of polyimide, electrically extended to the

surface of layer 20.

The above referenced material that is used for the
deposition of laver 20 is polyimide, the malerial Lhat can be

used for this layer is nol limited to polyimide but can contain
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i nterconnects contained in openings 22, 36 and 38.

These pads 26 and 28 can be of any design in width

and thickness to accommopdate specific Crcuit design

requi renents. A pad can, for instance, be used as a

flip chip pad. O her pads can be used for power
anydb St thdWrncem pb1ase As Iroundoor signal bus, The . . =~

fol | owi ng 14 connecti ons can’?) forh%i %S éﬁ‘é%‘?(}—-kf)emﬁﬁﬂ‘éd?ols
Lhet hee padscshawarim R Q.pe 6s02¢.,26, can serve as a flip

chip pad, pad 28 can serve as a l’ﬁ?pp% ip pad “6r “ean
invoet cannect edet onebectyjLalgpawer or to el ectrical

ground or to an el ect r}{ cal si gngPQ Us- " THEr tlleg fb polymers
thatomnectd enchehween; 11e,si ze of the pads shown in Fig.

6 and the suggest ed poSsi bl e 8{ﬁgtt$?%oal SonAELPT b -

oxy§ars Whiighcthe pagds: £an b Pad_size and_rul es
and restrictions of el éc?ﬁrgggg%i teui Elod“ésipﬁr'ﬁ’car}:’onate

(pcdetenmisne rthe epectrigal,, cann jons to a given pad.
The fol I ow ng Eoﬁ)rrenﬁtos@roe g?e?%’ t s z"é’lgﬁdl%lﬁe(l??o) .

benduiRacHokehbe(g@nt act points 16, Fig. 6. Because these
contact. points 16 are located on Lop of a Gin

dielectric (layer. 14, Fig. 6) the pad size cannot be
Loo large since a large pad sire brings with it a

C |l angeeapaci t e.. Lhaddition, a large pad size wll
interfere with rhe F%ﬁgi ﬁéec%%‘&bﬁ‘ﬁti P16 5t hat cdmyew of

estalidhedl by £85 1; tore preferred to keep the size of
the pact 16 relglt%ir\?élgng%rll?&f e PP ot paccaBivicg i ve

matehqwevernal sg, di rectl lated with the aspect ratio
of vial 22/36/738. k(ﬁgagge%% L(r]La 9% "6f-2abbaRdscars that are

contained in openings 22/36/38 can now be used for connection of
Lhe IC Lo its environment, and for further integration into Lhe
surrounding ele§t;ical circuibry. This latter sLatement is the
same as saving that-semiconductor devices that haﬁe been provided
in the surface of substrate 10 can, via the conductive
interconnects contained in openings 22/36/38, be further
connected to Surrounding components and circuitry, Iﬁterconnect
pads 26 and 28 are [ormed on Ltop of surfaces 24 of Lthe melal

Lnterconnecls conbtained in openings 22, 36 and 38. These pads 26
and 7 1 i ; les i LdiLi i i
28 can be of any GESLg0 an widih and Lhickness Lo accommodale
N S T _— . .
Specllic clreull design requiremenls. A pad can, [or inslance, be
: in: e, 2

used a5 a f1ip chip pad. Other pads can be used for power

distribution or as a ground or siygnal bus. The ITollowing

14
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acceptable for the consideration of via etching and

via Filling. Based on these considerations, the size

of the contact pad 16 can be in the order of 0.5 urn

Lo 30 um the exact size being dependent. on the

thi ckness of |ayers 18 and 20. 15 For hi gher aspect
.onhabio,vias, Lhe vas are filled with via plugs before
‘““’“{‘%Lg‘é{b““osﬁ“t”i'oE%fl?ﬁbdfff‘é%ra|%1 AFEEs LB landaR8, shown in Fig.
5. Hoyeyer.. for vial that have lower. aspect ratios

or’ " exanpl €'Fedd 2 thidh 2)irt Red, viad pltugs nnmay:r neota:be
fligaggﬁp.khpoﬁhtgh,casg the metal of layers 26 and 28
| FEct Iy B8Y &bt i SHYEsHEsct owkt ¢ thieagadswlheor to

can
c1edefergnced application does not inpose a limtation on
t he Tiu “éPuBQ Contadt! “dadsrinal eamdde biuncl Dded: i no

contdlg design,  this nunber is not only-dependent. on
“pacKage “desFgh raguiiremedt $hebutds i siawst hyFoependent Che
on the internal circuit- design requirenents of the

SUgYRRERAgROS iR er ei8Ci T Flgcosneanidye 4ot ywiicdl the@ads can be

assivation layer.. The nost. frequently used

usecgagﬁlv%& ForIdayetes mcheeprekeionss pat eleft itikal aptrdu t

a .plaéna enhanced CVD (PECVD) oxide and nitride. In

Sl SBF R IEy EPe 18l At Higedi vemnsitions| koer Iiven pad.

' approximately 0.5 um PECVD oxi de can be deposited
first.: followed by a layer of approxinmately 0.7 urn
nitride. Passivation layer 18 is very inportant.
because it protects the device wafer front noisture

gn ion contam nation

anq,fOEQ
the roliowing comments relale to the size and the number ol

Lhe vonlacl poinls 16, Fig. 6. Because Lhese concact polnls 16
are located on Lop ol a Lhin dielecbric (layer 14, Fig. &) L#é
pad size cannob be Loo large since a large pad size brings wilh
il a ilarge caQacitance. In addition, a large pad sive will
tnlerlfere with CLhe routing capabilibty of that layer of metal. Ik
is therefore preferred Lo keep Lhe size of Lhe pad 16 relalively

sfall. The si: : 6 1a - . '
, 2 slze ol pad 16 is however also directly related wilh

the aspecl ratio of vias 22/36/38. An aspecl ratio of aboul 5 is

acoeepls : onsideral | I
eplable [or Lhe considerabion of via eleching and via (illing
I e e , .
Bazed on LHEbB_LOﬂdeELdLLUHS, the size of Lhe contacl pad 16 can
‘h-)e H - . rd - . g V
in Lhe order of 0.5 um Lo 30 um, Lhe exact size beina
- =

dependenl on Lhe Lhickness of layers 18 and 20

15

SRR NS

PR

i



nr-al on. The positioning of this |ayer between the

sub-mcron [).Cones. (of the i.ntegrated circuit) and

the tens-mcro process (of the interconnecting

nmetalization structure) is of crilical inportance

since it allows for a 16 cheaper process that

pasai bliynbasatess. stniingentiscliean Jiaem.cLegdui { &MRNLS ;.

for the process of creating the interconnecting
nhnnenakmzatlnn S uctiuea. nbayﬁw,@Q,@slathLcyGQQqugr

di el ectric Iayer (for exanple polyimde) that has ‘a

Howd JHIGKITeSS vi fls eXGAS $14Qf: 20483 (ra_fr 181 LQUE!)UQ) rf)rTh—%(c&na’nglesk.
of the polymer thickness can vary from2 um 15

Lhaturg) d&p@ndE@ﬁiﬂﬂﬁﬁhﬁgthb@a$edﬁ§hgﬂ1ﬂﬁquhiéﬁm%géﬁ dﬁyﬁmetal
the deposition of |layer 20 the Hitachi-Dupont

of polepisndeanti> 2732 ofi r 2784, CaMN A 1Qrk HeXanP) & Pa 1S 1
The polyini de can be spin-on coated and cured. After”

14. Spin-on coating, the polyimde wll be cured at 400
degrees C_ for 1 hour in a vacuum or nitrogen amnbient.
For thicker polyimde, the polyimde filmcan be
mul ti ple coated and cured. Another nmaterial that can

barused k0. c5aat:g 1ayar i 29 ds.d her pRLYIEY alion o
benzocyclo%utené@kBCB) lThls pol yher I's atdt'““”T“ﬁE[l "

LheﬁQﬂH%ECtﬂliyu@&QdE%%Q anEq&u!Q%t§ng§quM/ulqnhp%Laﬁag,
as

Lhis number is nol only dependent on package design requiremenls

bull dis mostly dependent on the internal circuil desian

requirements of Lhe packave. Layer 18 in Fig. 6 can be a bypiocal
- . i o - L

IC passivalbion layer.

-3

e most [requently wsed passivalion laver in Lhe present:

slhale of Lhe arl is plasma enhanced CVD (PECVD) oxlde and
nilride. In crealbing laver 18 of passivation, a laver of
approximalely 9.5 um. PECVD oxide can be deposiled firsh [ollowed
by a layer of approximately 0.7 un nibride. Passivabtion layer 18
is very importanl because 1t protects the device wafer [rom
moisture and fore ign V]()fl ccoentamination, The nosilion j,r'n_‘; of Lhis
lTayer belwean Lhe sub-micron process (of bthe inkb eqgrabed clircuil}

. 1 .
and Lhe Lens-micron process (aof Lhe interconnecting melatizallion

slruclure) is of erilical imporbance sioce il allows Tor a
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recently gai ned acceptance to be used instead of

typi cal polyimde application. The di nensi ons of
openi ngs 22, 36 and 38 have previously been

di scussed. The di nension of the opening together wth
the 17 thickness of the |ayer of dielectric through

che ¥ €h e sQpenLng created detern ne the aspect
ratigjof the open?%%%l e "ASpaEFSr AT I FéRgR ST 2tve
req¥if@lGh RPLOCESS he netal filli capability.
This leads to a d%gﬁg%g?o oFr85£h?%g§%92?¢§6F88“?¢FWﬁE
metd BNOA :0f, approxipmtely 0.5 umto 30 umthe height for
openi ngs 22/ 36/ 38 can be in the range of approximately

2 umto 150 um The aspect ratio of openings 22/ 36/ 38
is designed such that filling of the via with netal

camy >gceonplished. The vig.can be filled with CVD
netg?ﬁéuch as dv%nﬁgﬁﬁég?gﬁ g%e Hoppgérerwitpr example

ol 8nBGtn 01| essywakckel . with a damascene nmetal filling
P '%1oce§s, m?th el ect PO EEPRg Roppess éfc? upslafter

BBV Qys! ted, for |low aspect ratio vias, the
Cur#i#ﬂi ng§o¥a§%%éjvﬂ§§5P§lH8Frr R e sasaBnvexy ricom 2 um
to 1HPOGESS] sten. A direct contact can be established

° etgﬁﬁnagﬁ%n%% al® §YEFST 282 Andr P grapgaut henewim act
pads 16. The referenced application can be further
extended by applying multiple layers of polyner (such

a§bgokxénidq%.and can _therefore be adapted to a
| arger VarTety G appl FE4RF offs. tHEh@itachi-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 pelyimide, the polyimide film can

be multiple coated and cured.

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

function of the structure that has been described in

Fig. 6 can be further extended by depositing a second
| ayer of polyimde on top of the previously deposited
| ayer 20 and overlaying the pads 26 and 28. Sel ective

thBlGRIsBJoaNthd R LGk r d8Pasidlicelr 0 @RI OWh HhAkHRIcBEn i ngs are
metal can further create additional contact points on

crédecsuetasrind thheaseeandakayest afepopyimdgle that can
ThebP8s 1 8ct n;aetrl%oengﬂgggé@ th pads 26:and- 285 g@l,'dt kﬁ@%etal

| ayers of polyimde and the thereon created contact

fll@§g§ @%@%%?g%%Stgﬂlgeﬁeckpt% Iaﬁﬁkﬁé£?%.ﬁﬁPkk£§Eh89

the'in extension of multiple yers

22/@@/3!5”196&69 %Eyofn NaNGes e 1§ x4 bid i ty, apdyy 1he
usef ul ness of the referenced continuation-in- part

helégglf@?léégﬁln85922ﬁ3§f§@m%é% %@Sﬁﬁ gﬁéL%ﬂFﬁg%ﬁngggﬁoﬁimately

the reference conti nuation-in- part P I cation

2 uRdvapgt age gl | %@ %ﬂé odh€ 1 SUPL I G QH%%S féz“/%s '3@e§s

that run in the i diate vicinit he net

aeshANEnS: gq .t ey conl aet hol 0L 16,10 be %&eeged in

upwar ection rough nme erconnec

|zon ane” of the netaF '
rd direction 34 rough
oot

b t he .do
rungBER |ﬁtercg\r/1\%8|c? 2 lethrhveﬂf“%ﬁ&ﬂsa% SHie

erconnec

acchmk§1sﬁ @0Q1gogtl ues I the ?hf@&ﬁlo ghghtgg CVD

condtrudts
SSji Y on Ia er 18 an |nsulat|n
canggcp g Reeal Hh ol %u% A L e RS LS
As ngggég%ﬁytqgt%Eﬁe qa&%gp%%ttgatféeyﬁgs t%e 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 peolyimide} and can
therefore be adapted to a larger variety of applications. The
function of the structure that has been described in Fig. 6 can
be further extended by depositing a second layer of polyimide on
top of the previously deposited layer 20 aﬁd 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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I nterconnects and to renove these interconnects from
the mcro and sub-mcro level to a netal interconnect
| evel that has considerably |arger dinensions and
that therefore has smaller resistance and capacitance
and is easier and nore cost effective to manufacture.
intqpeennesiecst Wttt Rads ef erait &d -appritht pomt deesrsnef
i ncl ude any aspect of pad re-distribution and
Polyherdt sl RAS CRATRAMeFEMmtfualanty cbf Paisiplarcibey cuptomized
therefore further adds to 19 the inportance of the
to ¢ grarlefedd ragpPilé et dati nthadtndicapakes*teAgrae gfdnultiple
. sub-micro wiring accessible at a wide-and thick netal
laveey et PrHe IMACEFCBRARELY o e s36hand! 88 hidtidicaRfect
the fine- |evel netal q¥ goi ng up through the _ _
use fakig SAatdlok EndeHBr §RerS oFon tHEIWItAPHel i R e tatipd 1cation.
| ayers, continuing over a distance on the w de and
thick nmetal |evel and continuing by descending from
the wde and thick nmetal |evel back down to the
f i Feg et alhdwev el bbyicages yopasliangadownt t Hroumgferheced
passi vati on and pol yner or polyimde dielectric
conf ayes sLonfha-@xtrénspphsce hiatn aririjsnatihéstagmrpidrows for the
acconpl i shed need not to be Iimted to extending fine-
submetaton nizeridoerédhepoi nhat I6irofinanyiepante¢id @y tiypeity of
such as signal or power or ground, with wi de and
thetheéckl netyalrd ildea38 and @&rtaldte doawssof 6 physies eandnded in
electronics will inpose limtations, if any, as to
an whadrd ypiereaftiiont 80connecth cetdly iestabbisded ia thhkss
manner, limting factors will be the conventiona
extehettm icaltinues 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 laver 18 and the insulating layer
20 remain as previously highlighfed. This basic design advantage
cf 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 therefcre 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 guality of simplicity. It therefore further adds to
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limting factors of resistance, propagation delay, RC
constants and others. Were the referenced
application is of inportance is that the referenced.
continuation-in-part application provides nuch
broader latitude in being able to apply these | aws :
theafipotrtrnso cdoithg, rpfovemssd arpdisktdéeablly whdateidedakes
scope of -the application and use of Integrated
micEbr enkl t suand. crive wadapt at¢orsgifblet hése eide s tthdcq metal
wi de and thick netal environnent. 20 This conpl etes
levthe thecussigenobcthenso?idt rifctargh8@nifbercpuregpdsaseofine-
- reference in Fig. 6. Following will further be '
levdispesskdit @iogosy tkrouansthchaksaigashownnd dElyger or
7a and 7b. Fig. 7a shows, for reasons of clarity, a
polgimplie f el ortoss degeron ofntimigybsveate &iwbartie on the
| ayers that are created on the surface of the
widsubstir et sclunder: 1t hevpl ogced sesntofniting bpveéstdoning Heom the
hi ghl i ghted areas that are shown have previously been
widedentli heck astal 1Qvebebsck i dwn subsheaf ene-nsxdls lavel by
| ayer of dielectric that has been deposited over the
agaSHr paseind dder sukstupat ehe dabsdiSradn onnNkeA COSNERE: lcayer
. that contains interconnect |ines, vias and contact
polRehALS a:db:ane d heyeest aghe ROIHHNS 1Ot BRas W FCH @this

the interconnect |ayer 14
manner accomplished need not to be limited teo extending fine-
metal interconnect points 16 o£ any péfticular type, such as
signal or power or ground, with wide and thick metal line 26 and
28. The laws of physics and elect:onics 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 tfactors 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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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 |ayer of polyner, and -
21 are the conductive plugs that have been provi ded
through the layer 20 of polyimde. The thick |ayer 20
of Tlpal ywepletas beve ghtsethsisiohi gl thd arans2tuon thewn for .
: surface of the layer 18 of passivation or can be
purgegrmatfedefevence hien stinf.ade @bllayerg 18.16f fpaskevatd on
by dry film application. Vias that are required for
distumsect ¢aki onos$ seoniduct ithe tphugssidwrcadm Beégdef Taethdyib.
.conventional processes of . photolithography or can be
created using laser (drill) technology. It is clear
from previous discussions that the sequence of |ayers
t Heitg -i §ashbunsi nfer osmssect bénciarFiy. a7xihadibeed Cross
created so. that additional electrical conmponents
- sectsiyph ofs thr Bndsictors and chpadhyers arithit el ickeatan doe the
created on the surface of |layer 20 of polyimde and
surfareelcgctihiec alibsord tae tunaletrh tbenducté ye Plafgshe2invention,
Layer 12 of dielectric nmay, in the cross section that
the itsiggliowntied aFegs @agt herepahbwaf hhayesrdd csisngebbayer
- 14 is a layer of Intra Level D electric (ILD) within.
idemhifched ayer 12 can be readily integrated. Wth
respect to the cross section that is shown in Fig. 7b,

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

surface of the substrate

- 14 is an intercennect layer that contains interconnect lines,
vias and contact points

= 16 are the contact points on the surface of tﬁe interconnect
layer 14

- 18 is a layer of paséivation 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 laver 20 of polyimide.

The thick layer 20 of polymer can be coated in liquid form -
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the same |ayers that have been identified for Fig. 7a
are again provided in this cross section.
Addi tional ly has been shown the upper layer 17 of the "
silicon substrate 10 that contains active '
sem conduct or devices. Al so shown is cross sectlon of.
on ahei pdbtd@r ofl@héhahyhﬁ31®eﬁmEﬁﬁﬁﬁwedlon ®heuﬁuﬁkadamlnated
of | ayer 18 of passivation. It nust again be
oveenphasszetkdehatt thgeohnt coRZaesivettivht yy ofirg hiei et al
that is used for the inductor 19 nust be as |ow as
aprpassibbe. Hors tthiag Beaspeguibel Uze aheactbitkod ayfer of
for instance gold is preferred for the formation of :
condRducteorphys 2it chaspbeear syt hathvant hoskl | @yeresaks of
gold increased the Q value of inductor 19 from about '
phdboll @t AbGLdpA0 drokca?. Be Ghzeaapplualy aasewhiehill)
- represents a significant inprovenment in the Q value
techhollBgyct or 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

overs Wich arbit §F&PIMNACdiRRLWeE Knk StikdeatRd sequence of
according to the invention, with a wde and thick wire

lafe&%eﬁﬁgﬂn§§tsﬂﬁwﬂmaﬁkc§5§§t§gcﬁﬁm@ %p@ﬁﬁ |a¥eﬁa§fbeen created
dielectric overlying a | ayer of passivation. A power

so. %%Q&OEdgiE&%H%ﬂ“éleb%rlEBQVb&%ﬁkﬁéHﬂgJ%EchhgsSyﬁffﬁ&%dﬂbr,
the thick layer of dielectric for external

cape@iREet LA 010 RYnake Lh&: v IQUEHEeRLVESS: tdaliayer 20

are

- of polyimide and in electrical contact withwconductiﬂeﬂplugs.21.
Layer 12 of dielectric may, in the cross section that is shown in
Fig. 7a, be part of layer 14 since layer 14 is a layer of Intra
Level Dielectric {(ILD) within which layer 12 can be readily

integrated.

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

passivation. It must again be emphasized that the ohmic
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shown in Fig. 3a: - 40 is the silicon substrate on the
surface of which interconnect lines are created in
aeccerdance with the invention - 42 are sem conductor
circuits that are created in or on the surface of
substrate 40 23 44 is an ESD circuit that is provided

resfigtivhey poDttgot inertadf thbat cis tissed? ForS8har end@actliooRust be
pads to the sem conductor devices 42 that have been

as Gpeatedpbss dslan Fdre tatisf aces@f, Mastikat 848 H©0id1S 1layer of
| ayer of fine-line interconnects that has been created

. foroveskyhng gahhect ipaefpadsdSBot ccHeh & osRBE CONABEL Ofductor 19,

. devices 42 61 is one of the vias that have been :

it peevbded $imowrayterat6@, thikelspeh of @®lar enshexed the ¢

Fig. 3a but are, for reasons of sinplicity, not

valhieghffi ghdedt G2 1% fachaypoudfs passibeati on £hatz hasmheen
deposi t.ed overlying the |ayer 60 of fine-Iline

appilnterconseet scib I dpyeanat f a vi fgn thatanpasspsoddaughn the ¢
| ayer 62 of passivation, nore such vias are shown in

valkiegof3anbutt@f €,9.f or reasons of sinplicity, not
highlighted 64 is a |ayer of dielectric in which, as a
post - passi vati on process, interconnects have been
created -

Referring now specifically to Fig. 3a, this figure refers
only t¢ power and ground pins and does not address sigﬁal or
clock pins. There is shown in fig. 3a a cress section of a
.8ilicon substrate 40 over which a interconnect netwo;ﬁ.is cfeated
according to the inveption, with é wide and thick wire
interconnact netweork created in a thiék layer of dielectric
overlying a layer of passivation. A powér andfor ground pin is
provided through the surface of the thick layer of dielectric for
extgrnal 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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65 is a power or ground bus that is connected to the
ESD circuit 44, originating in layer 64 and further
passi ng through layers 62 and 60 66 is the conbi ned
(for multiple connection pads in |ayer 58) power or
ground bus 24 67 is a via that is created overlying

theid ayemsh2cofcupassimatisoBrobDEE SHEN tHa$ rBEBcENOWL £
in Fig. 3a but are, for reasons of sinplicity, not

&l ghliwghtzed - 68 is the power of ground pin for the
mul ti ple sem conductor devices in |ayer 58. Fromthe

68 05 S%Qltnie.@@igﬁaéachss &haw is@mEEQnd@é:oz_j R vhiseS! 88 chat
that, nost inportantly, the ability to create '

hOUSTEOANECESLLO 19850 CANAYE 0L dovi © snﬂ%ttrg@xeween'

created in or on the surface of a substrate has been

gytanded by chearlnd {ese |0t erconnects, g ORLy, iggreated |

Ine-l1rne 1rnterconnects 1 nlayer ut ex

&@@rl‘ﬁtn%r %%ﬂHSSEng[ pﬁarc?sat5i8o r%.oatmad ém:%chc;ng ucvé'iogcedevi ces 42

I nterconnect network overlying a Tayer

B0 1 T L R A

enefits I1nt ese |1 nes

surface of the substrate (reducing parasitic
%%%TJ%ﬁgbglagyaf%esq%w%ﬁ%%%ﬁ@CtgFi%%% ’t%@r reasons of
senﬂfonchtor devices that are created in or on the
PSS 8 PRE SUEEHT S while the interconnect

network that is created_overlying the | ayer of
2 1s a layer of passivation that has been deposited overlying

the layer 60 of fine-line interconnects

63 is one of vias that passes through lavér 62 of passivation,
more such wvias 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 tﬁat is connected to the ESD
circuit 44, originating in layer 64 and further passing
thrdugh layers 62 and 60

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

power or ground bus

24



passi vati on can now contains sturdier, that is thicker
and wider, interconnect |ines. The thick, w de netal
i nt erconnects can be used for power and ground
di stribution, this distribution than takes place
above a | ayer of passivation and partially repl aces
- &fdiextents e dEnFEREFBAPVIELIHGW Ghehavyny $drof
t hese purposes 25 a fine-line distribution ]
PREELEBRACRt HETWSPKNuRER? 3FR Fhrer 18f FpassPydritomre, for
Sonme points of interest can be |listed at this tine as
ey oreél af S I lpiisy - arPt nki Wobiuldivd t o the inventi on.
Prior Art: - provides an ESD circuit for each pin that
- 68 dseth¢ apovesdt exfngirouhdppi# oftputhe mudtéphaes¢miconductor
provi des, after ESD stinuli have passed through the '
- E8Picebrtwit@yera SBi-ne- 1 i ne i nterconnect network for
further distribution of the power and ground stinuli,
and---- - the fine-line power and ground distribution
network is created underneath a |ayer of passivation. :
[Fromushe ¢rpthiseatdspethatnids raliatrednt oihelapovies is clear
“provided comments, be renenbered that power and
“thgv ours pilmpodbanodly r edu radildiyvepscasali©rimtecersects to
" circuitry. The invention: - does not need to create an
seESrduydirt degiceacthyqli mavieabeks created in or on the surface

of a substrate has been extended by creating these interconnects
noﬁ only in as fine-line interEOHHects in layer 60 bult axtending
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 ﬁhat are
created in or on the surface of the substrate) while the
interconnect network that is created overlying the layer of
pas#ivation 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 & layer of passivatien and partiaily replaces

and extends the conventional method of having for these purposes
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used for external input/output interconnect; this in
view of the nore robust wiring that drives the ESD
circuit, resulting in reduced power |oss by an
unexpect ed power surge over the 26 interconnect I|ine,
resulting in nore power being delivered to the ESD

a fgnechipe dhvtriitions insereprngowee tandkguoder the layer of
interconnects to be directly connected to the

pasgsatvetaan-circuits of a semiconductor device, this
either without an ESD circuit or wwth a smaller than
regular ESD circuit (as previously explained). The
method that is used to create the interconnect network
Pt psirghvowd Enterests secticonibhne®i g 3aiaddmessssthey
only the use of power and ground connections and does

relpde &ppbyito xttocletands shgnab thit emcenngch. | i nes.
Fig. 3a can be sunmarized as follows: a silicon
substrate is provided in the surface ofwhich have been
created sem conductor, devices and at |east one
Breet riost:atic  discharge (ESD) circuit, a first |ayer
of dielectric is deposited over the substrate, a

- proerddnen @Eer conmect Met waick psnctieat eds uskdt Ber external
first layer of dielectric making contact with the
acputveutgiutcintsramthddte ESD circuit. A | ayer of
passivation is deposited over the surface of the

- préstadAyerrel: g58! S€ihiG rAvRabLSEL Of nrIBEAk HR! HES
(or, for |low aspect ratio vias and as previously

poiated; out ridbLeehe | IMENLCOARREESHOEEIBEN: NG ther
overlying | ayers of

distribution of the power and ground stimuli, and-.. .
- the fine-line powef 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/ouiput interconnect; this in view of
the more robust wiring that drives the ESD circuit, resulting

in reduced power 1loss by an unexpected power surge over the
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netal) is created in the |ayer of passivation that
aligns with points of contact created in the surface
of the first layer of dielectric. A second |ayer of
dielectric is deposited over the surface of the |ayer
of passivation, a wde thick line 27 interconnect
netewrdanestCcl eat pdrd Suisaing thembayepowdr dic@hgctiel Cvered to
contacting'the ESD circuits. A point of electrica
clontesll cicenpe| Shmg a power or ground contact is
provided in the surface of said second |ayer of

- Sl ehestadiC bl fowdP MOYrdRSdf YhtBeEohNSiGht ol BEOgi ety
creation of the power and ground interconnect:-|ines

Sbnitde:ddventhen; yhereby cithesesi pter cannect,dhkRES gevice,

have been shown as interconnect |ines 66 and

i ereamectibhhes 86 rsd nhiekeepnset,dihes s@r@lkﬂgye‘ahan

been created above the layer 62 of passivation an

BE4uAS: H:pPak -pever ; andl LrieWae i BLerconnget |ines.
I nterconnect |ines 66' have been created below the
| ayer 62 of passivation and act as |ocal power and

ground interconnect lines. Referring nowto Fig. 4a,

Fi ghedaetrlsl egsas ihasehnter sanactinensnet rsbanale R work
clock line. In Fig. 4a there is shown is a cross

tha¥eGli @RoRh £ dsGOResubShT At er AP, OMeLAWREEh@Mn1y the use
i nterconnect network is created according to the

of IVRRt ERR. g ANnACESSS Pl Bnt 02N Joi %EECH££19F%23h%E& and

or receiver circuits or 1/Ocircuits is provi
sid%%ﬁoggbe£a§u§%ﬁfQQ%egt FBS.|§¥QﬁHP&e summarized as follows:

a silicon substrate is provided in the surface of which have been
created semicenductor, devices and at least one electreostatic
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
ﬁointed out, direct interconnects between the overlying lavers of
metal) is created in the layer of passivaticn 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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dielectric for external connection. Wile an ESD
circuit is required for all circuits to which an I/0
connection is established and i ndependent of the type
of circuit to which the 1/0 connection is

lnt%%%%Q épergétvgorel‘{ I/soclrgggrgonnect‘ dc%n aHS og thel&,ctric,

ecelver Clrcul ) I‘I ve Iél rcul

con?gck/g)0££CL%§D 01rc n%% pRGVIOUSZéE hkkg?ﬁg contact

earuré are sho in
nvention provides a interconnect. networ risin
congr R SR i @68%%8& SPYhRs" fidt P&.ogeﬁﬁﬁu??o%fs rface
t he cl ock : stimuli - the invention creates
of §aﬁﬂt8?88%%g%ﬁy F&e6FCFﬁ?%k wi de i nterconnect
lines for the clock and si gnal stlnull‘overlying a
| ayer of passivation, - 70 is an external connection
(pi_n) that is provided. for the ESD circuit 45 and
f oF My i 9RrPTRCE ST TPEFBEE] reE PP Us Rt pithe 70T e bR (REs the
ternal access for clock and signal stinmuli to
POW&?Fr EBF‘t A D AT CONRRAT- LyBed sofa D0 dRVER 5Py gl e Iy
|s created in the interconnect |ayer 64 using
theﬁﬁ. &R LeRFORIGE T S ST PRREePRBMNEAT D Ialsné§teF?O?ﬁE%‘ft génes 66
' noted that the clock and_signal interconnect I|ine
an F§FFFBBP??§F|%¥%ﬁﬁn6ﬁeIyIBBﬁF%ﬁ?ﬂﬁfﬁmlﬂﬁ?ﬁ Phet g diesey

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
interconnecticns 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/0 connection is
established and independent of the type of circuit to which the

1/0 connection is established, the I/0 interconnect can also be
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wi t hout providing an external point of 1/0

i nterconnect. The method that is used to create the
i nterconnect network that is shown in cross section
in Fig. 4a can be summarized as follows. A silicon
sybstrate is provided, active circuits have 29 been

ProgrEifled®i i THe SR £E€C01 Tt iB JubStdt €17 AEEhidPhgtard/©

ESD, receiver, driver and I/Ocircuit. First |ayers

clrgfidi-el ectric of inorganic material are deposited

4a

over the substrate, a fine-line interconnect network

is created in the layers of dielectric, making contact
with the active circuitry. ‘A layer of passivation is

Hep ot t arcoverst Hehigh 5tahitich fleaferss othali élrectshiorn &n Fig.
pattern of netal plugs is created in the |ayer of

passi vation (or, for |ow aspect ratio openings,

direct contact is established between overlying
Fagerwvoft it alrovhdesigh an-copeninggti newweintempesedng wide,
| ayer of dielectric), the nmetal interconnects align

Whigk poirrsonpfcel dened cladr cimttadbul hon het surs adecsf and
the first layers of dielectric. One or nore thicker
Fagers wfimdilél ectric. are deposited over the surface

of the | ayer of passivation, typically of an organic
hateriadntimmvcdeat-bb ck 1ntedannectconaeedr nedfivartk cks wide
created in the thicker |ayer of dielectric, making
éheeteommadct cankactow the tdiecakekak plogsl ostirhdinevaklying
pads in or under the |ayer of passivation, including
boléher one ESBivaecenyver, driver or 1/Ocircuit. A

poi nt of electrical contact is provided in the

70 is an external connection {pin} that is provided. for the

ESD circuit 45 and. for driver/recelver/I/0 circuit 45, pin 70
provides external access for clock and signal stimuli to
circuits 45 and 457, and

172 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 1s shown in cross section in Fig. 4a can be summarized as

follows. A silicon substrate is provided, active circuits have
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surface of the second |layer of dielectric to the ESD,
receiver, driver or 1/Ocircuit. Fig. 4b provides
further insight into the creation of the signal and
cl ock interconnect lines of the invention whereby
t hese interconnect |ines have been shown as
bednncerebadett thienesirfdc80oandhe rbrsdoatecintlwdisig7 Bn, ESD,
. Interconnect lines 71 have been created above the
redegyer, 62rbfepassi Va0 onrandt aciias glagbak ofigilecamdce of
clock interconnect lines. Interconnect lines 71" have
indyganicr patedi Helaow tdepobayed GZXofthpassbvation andiaetline
as local signal -and clock interconnect lines. Fig. ba
intshowanacerossvaactisorrebhtadsin i den isylestr af ed 46 caveatic,
whi ch a interconnect network is created according to
malding conYeat iwith WHeh akbhevent er coimect anetwer ke reatsadation
in athick layer of dielectric overlying a |ayer of
is pEsSistatdosvandHermir-iitnghinh Nt &fyaad drodtibeethitok layertern
of dielectric. No ESD, receiver, driver or 1/0O
of ciegteli plagsess qidutiesi pnovhdelatdw aughatshévstuidacer, offor
the | ayer of dielectric for external connection. Shown
low nsfplegt rbdaiansberoingsr, edioest yednighdt ghst edtaslidie=d between
' clock or signal interconnect line 74, providing for
ovegrl viimigeLeganectf seene tofroutthi @k, opwirdengl i.nesn ovierd npiasgd
a passivation | ayer whereby no external /0O
layeonnpegctiiohscar s )pr dnededtaDugnterddmmetchisckligh deith points
li-nes of the interconnect network that is created
of @lexdtyiirglacontact in the surface of the first layers of

Vdielectric. Cne or more thicker layers of dielectric, are
deposited over the surface of the layer of passivation, typically
of an organic material, a wide thick line interconnect network is
created in the thicker layer of dielectric, making electrical
contact with the metal plugs or the metal pads in or under the
layer of passivation, including to the one ESD, receiver, driver
or I/0 circuit. A point of electrical contact is provided in the
surface of the second layer of dielectric to the E3D, receiver,

driver or I/0 circuit.

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

these interconnect lines have been shown as interconnect lines 71
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passi vation |layer, the clock and signal distribution
can take place entirely within the interconnect |ayer
64, this as opposed to prior art nethods where, for
clock and signal distribution 1lines, each thick, wde
i nterconnect |ine (where such thick, wde
ang WEEEERRBEEE | 1 Hezs arld -udatkraostede lgmew dédhaie oatn
| east one 170 connect point for off-chip connection
cretethabgeehdbe t hated $2usddrroseraaten ténel wicdeat hjtdbal
line interconnect lines that is shown in cross
sigrevht iao CAOFk gintGar crameche lsnamar I zet-casnkok| dwseantl’ have
is simlar to that described above for Fig. 4a. A
begl |[dreetedubst vattehd slayegvicdedf pstsvetdew ees haveas local
been provided in the surface of the substrate. First
sigrieIn dnagly el sck ofnithslcgctericc 1anesdeposi t ed over the
surface of the substrate, a fine-line interconnect
network is created in the first layers of dielectric
conprising fine-line interconnect |ines, making
€opt att shdws poicmbssofeet oot rdfcal stantactsupsidi@e 40 over
surface of the substrate. A layer of passivation is
whiggposiitnédrovenetthersgwcfraces ofetbed fddstrdiayers ofie
+ dielectric, a pattern of conductive interconnects is
inoreatced iwmthhehd ayarerefonpassi natwerk thatatraki gnsa whidk layer
the points of electrical contact in the surface of the
of fd¥sltectirayervefl dirgl ectlayer Ghepossivortd ceeaandrbayefsng
of dielectric are deposited over the surface of the
inteayerl ¢b phsstivath dmyemakitngiebtectid.calo €ont actcad tdr,
the conductive interconnects in the |ayer
driver or I/0 circuit access pin is provided through the surface

of the layer of dielectric for external connection. Shown in Fig.
oa and not previously highlighted is the clock or signal
interceonnect line 74, providing for an interconnect scheme of
thick, wide lines overlying a passivation layer whereby no
'external I/C 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

1/0 connect point for off-chip connection.
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of passivation. Fig. 5b provides further insight into
the creation of the signal and cl ock interconnect
lines of the invention whereby these interconnect
I i nes have been shown as interconnect |lines 74 and
i nterconnect lines 74'. Interconnect |lines 74 have
been created above the |ayer 62 of passivation and
can act as global 32 signal and cl ock interconnect
| i Aés. mphhed comtedts hisrdst 4L rdmive thikeender eat &d bielecow
the | ayer 62 of passivation and act as |local signa
intandocheck lier adrtedts khoes. id tomsst skariberiberig. 5a can
enphasi zed that, where -Figs 3a-.5b show a -fine-line
be ismtrenconpechs nBilMerds 6@dt hat s imdierd ites thhe dayerii above
passi vation, the invention al so enabl es and can be
forf titghek a . ext ehdiethrmstibstheteonpleterieleidn Aation ofvitde have
fine-line interconnect network 60 and creating an
bedrmpeboddnecin netenornde fode bhathels@HARlay et hirgkst Wirder layers
wires. For this application of the invention, the
of fdirdkchkayerand dhrel=dairi eved tise noirsappl b€dihé h&ubstrate, a
| ayer 62 of passivation is deposited directly over the
fimulfiace ioferthenareatcedocniectiotpads bBei niott Amyers of
- the surface of substrate 40. It is further of val ue
didledchriief byndi Sciurss fiihe-aboweintapienentediaasg, making
addressed distinction between fine-line interconnect
conltiamgs wand wode;s tdli el cicnrérebnmectiadd nesthdhgurface 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 lavers 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 intec 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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followi ng points apply in this respect: - the prior
art fine line interconnect |ines are created
underneath a | ayer of passivation, the w de, thick
interconnect |ines of the invention are created above
a layer of passivation 33 the fine-line interconnect
. _lines .are typically created in a |ayer of inorganic
SlgﬁﬁleﬁggtF?g?gt}ﬂ§QQﬂ99PeﬁFdéiFﬁ%ewinﬂeme@hnettr&ﬁhdﬁ'eqf have
typically created in a |layer of dielectric conprising
beeﬂnatfﬁg?ﬁ ﬁ?ﬁ?ﬁkﬁ@@a&@éeén6¥n@fgaﬁkﬁvnateniaﬁdcﬁﬂﬂak 1B8a1
. dﬁposited as a thick layer of dielectric because such
S1angl PRderlafk ditgiescoprecholltedevel op fissures and
crack as a result fine-line interconnect netal is
typically created using nethods of sputter with
resist etching or of damascene processes using oxide
etch with electroplating after which CWP is applied.
Ei t her one of these two approaches cannot create
1% Hpee ﬁﬁFéPeﬁu@etqmﬁhaﬁizednshderamkﬁﬁsE@@sQ%ng:show s
iy cracking thick, w de interconnect |ines can be
Ineg L &R e IRFFANNEEt BTG Sr | 61y tatthindeet ads hase 1ha¥eres of
coating and patterning a thick |ayer of photoresist,
PASSIEBEY g e APERnEayerabfo netallebyanel @at neplkat-i Ay
r ving the patterned photoresist and performng
e"teﬂg? | Y Hds 16t ERMAYE (ofe tie. reputten edc ki g neet ahe

interconnect network 60 and creating an interconnect network 64
that uses only thick, wide wirés. For this application of *he
invention,rthe first layer of dielectric 60 is not applied, the
layer €2 of passivation is deposited directly over the surface of

the created connection pads ~ 58 1In or on the surface of

substrate 40.

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

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

of passivation

33

=

|

P



base). This method allows for the creation of a
pattern of very thick netal, netal thickness in
excess of 1 pmcan in this manner be achi eved while
the thickness of the layer of dielectric in which the
thick netal interconnect lines are created can be in
ekeesnoflizepint84c@htdughrtelse akraventienl hasrbaead in a
described and illustrated wth reference to specific
Leyestomtineegenbodiiele st itiler bk, thickiwidwtinitetrested:t
that the invention be limted to those illustrative
émbodiarent.ypithddse skédtiwed iinnat heyartoMidielreeaegni ze
‘that variations and nodifications can be made w t hout
deparising polgmetheTisps idcaofset he NVeMNaN maktri§l cannot
therefore intended to include within the invention

¢ | depreh tealr iaat konsiand aymdicfi gatieosrwhiehrafiak! such a
within the scope of the appended clains and

egyev abentieleber £of woidtd \Wedte Lop €h 8RSk i &ia LralkpeSsta
passivation interconnect structure, conprising: one or
nesweli nternal circuits conprising one or nore active
devices formed in and on a seniconductor substrate;
ﬁneeariﬁmriatésaoﬁhé@uirﬁa,scaflomedyipmc@ﬂﬁy W 3Rld using
sem conduct or substrate; a fine l[ine nmetallization
Bysiely drosprdtever: saidsi st 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 creatiocn of a pattern of
very thick metal, metal thickness in excess of 1 um can in
this manner be achieved while the thickness of the layer of
dielectric in which the thick metal interconnect lines are

created can be in excess of 2 pm.
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sem conduct or substrate in one or nore thin | ayers of
dielectric; a passivation |ayer over said fine |line-
netallization system a thick, wide netallization
system forned above said passivation layer,. in one
or nore thick layers of dielectric, wherein said thick
| ayefr§osphdie ebt¥and-ignehphi brer d4fnribedi dndhihlustrated
~layers of dielectric, wherein said thick, wde
withetrgfer 286 e ohe sjstaifiics iddedt pat vdicrbodbuehbn tetwork it
_ for an electrical stinmulus, and wherein said thick,
15 Wicde 1nfrendefli taat grhesystvent i sn comniectiaddt oosahdsone or
nore ESD circuits, said one or nore internal ‘
illgisteuittige andodonegits .| Basteonki bfdd dhi pheontactipi ncecognize
2_The interconnect structure of Caim1l wherein said
thadi geribgipon aed wordd fiisatopnect@u b msgied wESEo ¢l rdapdrs ing
and to said one or nore internal circuits by vias,
ftraghitéle areribrekd-hd hmoeghisai dloness dherererthigkended to
| ayers of dielectric, through 36 said passivation
inqlaier wighdnt hrouglivesdiidnonél osunpreatikitnonkayeds of
dielectric 3 . The interconnect structure of Claim?2
modifgcaitA o8 ai dhtlecialilcali thiti wud uscaenprti $bs appovwrd orlaims
' round vol tage. 4. The interconnect structure of Caim
and3 afpparelt Ansa BhESPLircuit  is connected in parall el
with said one or nore internal
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circuits, through said distribution network. 5. The

i nterconnect structure of Caim3 wherein said

di stribution network acts as a global distribution for
said power or ground voltages, and said vias are
further connected to |ocal power/ground distribution

Whatetiworksifedmed: in said fine line nmetallization

~.system 6. The interconnect structure of Claim?2
1.

dhee e reasigaghent tnearcomgqhulals uebupe i sext igliogk or
signal voltage. 7. The interconnect structure of C aim
6, further conprising driver, receiver or 1/0O , .
ehe col teoorindéeredli Alserles IBPREEANT sAl®l BnE&Fe ABFEVE

Qéfriﬁé‘é Pr £QRLAGY RhAScANY salid diaSkihpul iod - et wor k.
8. The interconnect structure of daim?7 wherein said
ESD circuit 1is connected in parallel wth said

QEEVSPm&eeceésée%i% k&k%) f&frﬁe%“itns-ang: ol NE- | MLELANRAGE: o
structure of aim o6 erein said i Stribution
nebwbrktacts as a gl obal distribution for said clock

or signal voltages, and said vias are further

connected 37 to |ocal clock/signal distribution

petwoe ksideonmmed lilnzshidn $yseen, fermetabl¢zatdioh

The. i ; )
S e didon RS TR Sle N dEN N Rufh AR R b
sistentiscgreater than about 1

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 lavers 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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m croneter in thickness. 11. The interconnect
structure of daiml1l wherein said one or nore thick
| ayers of dielectric are each greater than about 2
m cronmeters in thickness. 12. A post passivation

i nt erconnect structure, conprising: one or nore

bat@rpd s iGlakGdht $a GOAPrdrssd NG r@NGHOL: (BT & AU W8 re thin
evices formed in,and on a sem conductor substrate;
one" ot Fégggﬁﬁﬁ??cuits formed in and on said

sem conductor substrate; a fine line netallization
iﬁSten] formed over said sem conductor substrate in

B GHHOPEERE NS FaYErE Pt §ilefBctr veeraipaedpy stpehrical

bayen oy eforpaide ki Aepdidie Jeabhhdatipragystem a
thick, wde netallization systemfornmed above said
passi vation layer, in one or nore thick |ayers of

. thel aotddGnneber et Pusald tH el ahaysrsn e## &80t EES circuit
are thicker than said thin layers of dielectric,
Whef PP S&Yd ‘e hPek3 ! W el ihesalihli 2nei on msysst émtesnased

as:- &R0 gh olieh st libYthan petyork for a pover

or ground inpuf, 38 respectively, and erein said
thick, wide netallization systemis connected to said

. ORE Ol dMIRinkBE CEPAL Gl LY A 8021809 §0.81; ] €asty one

of f-chip contact pin.

distribution network acts as a global distribution for said
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 intercconnect structure of Claim 6, further comprising
driver, receiver or I/0 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 /0

clircuits.
. 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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13. The interconnect structure of Caim12 further
conprising one or nore ESD circuits, forned in and on
sai d sem conductor substrate, connected to said

di stribution netmork, and in parallel with said one

Qor nore_intern circuits. 14. The i nterconnect

6 GEEaFeCHPC %%6113 disbraPAt sam chetdiosksi batheh in said

Te0woN knk SmeoNECAAd Jr0 s$8k @y ESD circuits and to said
one or nore internal CIrCUItS by vias, which are

formed through said one or nore t hi ck Iayers of

Odleh§§tﬂdﬂérchE@H9hstf@ﬁﬁh%?“ﬁ% %@Eﬁﬂn Sl ggtal in said

t hrough said one or nore Iayers o) iel'ectric.
f@lc*hew%ﬁ?ém%ﬁﬁﬁ#&ﬁﬁtQPPUQVEFQWIﬁS(QnmaME12tMMQr&bdut 1

skt ot 8t ributQn ggmork acts as a gl obal
di stribution for sal power or ground inputs, and

said vias are further connected to | ocal pomer/ground

ld|SﬁHé*%HHeQQOHﬁE@@r§§rJé¥ of C?gﬁg { Jh%;elbruéfar%ne or

netallization system e i nferconnec
8Prel ahark 3t awrereiaf ﬁheﬂ.ectsuoma:e @rachogee&ESH- cittliabout 2

for reachesai g, offi-ghi.pscontact pin. 17. The .
i nterconnect structure of Caim12 wherein netal in

said thick, wide netallization systemis greater than

12 about, Lt gbgggggﬁfgn {&&éga&gggg@ a&rucﬁﬂ?%ﬂ nt er connect

structure of Claim 1 erein sai d one or. P& thitk
| ayers of dielectric are each greater than about 2

Bher OFBLEES it daGKRESS it s comprising one or more active

devices formed in and on a semiconductor substrate;

one or more ESD ci;cuits fermed 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;

& thick, wide metallization system formed above said

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

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

distribution network for a power or ground input,
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39 19. A post passivation interconnect structure,
conprising: one or nore internal circuits conprising

one or nore active devices fornmed in and on a _

sem conductor substrate; . a fine line nmetallization
system formed over said semconductor substrate in
one “6FPRDF &/ ¢ hin angdyshsrein h el déticke; wadpassialdtizanion

| ayeysouprisaidhidaedl Lo Add 22l kB0 SYSE M 8 ci ruies,
thick, wde netallization systemforned above sa
pas&P¥at? ot I'4y6r, °PR BRE-Srimoratekicckihayers of
dielectric, wherein said thick layers of dleleptrlg
are _thicker than said thin layers of dielectric, 3
13vxheFéFni%%<?Ja:%nﬁieevé, shFdeturrte (Glzdni 8 Systiem :cS)mpﬁ;edlng
i LbgEh O QK iglack or signal .
Vot age. "and whers reard ‘PhAreR, i B8 BLedih Sapigppauctos
sYEtEhaite conmeRt it tte saild dhetvibumiree niemterkal and in

i i1teg. iferco gt Mcture of .G aimil9
3%§$§fﬁ§s§§gh %?gif?%hfﬁoﬁggetﬁgéé ?%9(55553&F§d_t0
said one or nore internal circuits by vias, which are

Laforimd {ivaugh,seidsope. of, ore . thi Cfs'y &S, Of

. -
diel ectric, through® said passivatron (SF S dhdat
thridddhusaPel eerork ror eonheattdyer ssadfd diel ectEitos and to

Zlaidlheel BE%%&%CI:%JC%%&U&EP& eii?sf b?: %iig] 20]’\!}/1\:1_{121]; eellrne formed
said distribution network acts as a gréba
R PBUER &R I Waigre 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
powar 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 interconnesct structure of Claim 12 wherein metal in said

thick, wide metallization system 1is greater than about 1

micrometer in thickness.

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

more thick layers of dielectric are each greater than about 2

micrometers in thickness.
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clock or signal voltages, and said vies are further
connected 40 to local clock or signal distribution

networ ks, respectively, forned in said fine |line
netallization system 22. The interconnect structure

of Claim19 wherein netal in said thick, wde
net§|PP?BtP%ﬁF%K%ﬁ%ﬂ%|l§tgréﬁﬂ@@cttﬁﬂ¥u@b@me lcomprising:

m croneter in thickness. 23. The interconnect _
structure of Claim19 wherein said one or nore thick

| Berd FoTdi éPERTRRE @kRCWideh cgrpat eing hare ahoubrd active

Nl S Qveed @o%m'ea EH' CKRESS 4 %%mléoggﬁhggr osfubfs rm.ag a

post passivation interconnection, 151G FOrn1ng
one or nore internal CIrCUItS conpr|S|ng one or nore

t I.C conduct or substrat e;
?gﬁﬁ¥%bq%ﬁg ggthg%gg #%EI S forn % T raifd 6n said

SR COdNCh L §H9§£faaée .8 Line | ne ntal i zati on

system over said sem condictor” Sob%trHte PHe6AeChr

l.ayers of dielectric; depositing a _ _
ggg?f%g?ﬁgn | ayer over said flne line netallization

system formng a thick, wide netallization system

above said passivation layer, in one or nore thick
p%ygxgn@@tdpelé@Y¢Icnmmh@mednf$aedlhh1mbtbaye&§t9£n system;
dielectric are thicker than

a thick, wide metallization system formed akove 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 Oor more

internal circuits.

20. The interconnect structure of Claim 1% wherein said
distributicn 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 cne 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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said thin |ayers of dielectric, wherein sald ;hlck,

wide netallization systemis used as a distribution
network for an electrical stinulus,_and wherein said
thick, wide 41 netallization systemis connected to

said one or nore ESD circuits, said one or nor e _

i AP et @ Gk P§,Séﬂﬂbl(ﬂkﬂtrﬂb@aﬁbnonétmﬁﬁkiﬂﬂﬂaspectively,

C ' .25.-. The f,.ClLai.m 24 erein said
d?g%fﬁ%d?}gﬁlﬁefﬁg?kl?ggn%%ﬁhééfé 198 & dTESD

2% r dhet nhadcoesdi dtonetare nof ecldint QBnaheEéil@%éttﬁa_lem said
Vi [ r rnmed, t hrough said one or nore iC
Nl SR L T passivarion cpayer]
antdctdmeglrgh isakdionecay. nore thin layers of _
dielectric. .26. The nethod of C aim25 wherein said
electrical stinulus conprises a power or ground

23v0l ThgeinpFrcdteatethodcofir € @ o126 mvher 81 8rsah G EDone or

' (I t i arallel with said. one or
ﬁ#ﬁé&q%ﬁﬁg%nggggggdﬁgt%ég%%%gﬁiﬁhar%a?%FQﬂ%ﬁﬁﬁtﬁﬁtFbﬁn about 2

reteismiete28. ifheh petdwods .of O ai m 26 wherein said

distribution network acts as a global distribution

for said power or ground voltages, and said vias are

© 24 yr Bhee teohnettiedrtogl ecabst Qfﬁlﬁﬂv@ﬁ:@@ﬂ?%ﬂt@z%é_dr@i@dt@%n,
: formed in said fine line netallization

23%%%%%358? The nethod of C aim 25 wherein said

el ectrical stinmulus

forming one or more internal circuits comprising one or more

active devices in and on a semiconductor substrate;

forming one or more ESD circuits formed in and on said

semiconducior substrate;

a fine line metallization system, over said semicenductor

supstrate in one or more thin layers of dielectric;

depositing a passivation layer over said fine line

metallization system;

forming a thick, wide metallization system above said

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

wherein said thick layers of dielectric are thicker than
said thin lavyers of dielectric, wherein said thick, wide
metallization system is used as a distribution network for

an electrical stimulus, and wherein said thick, wide
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conprises a clock or signal voltage. 30. The nethod of

G aim 29, further conprising connecting driver,

receiver or I/Ocircuits in series bet ween said one or
nore off-chip contact pins and said distribution

net wor 42 31. The method of C aim 30 wherein said
ESDNGT 3o 42 H1Ec SHARRR et GHNFatar 6P it o ¢r more ESD

dri werguiteseiskwen .ﬁe'éprﬁdlréli|ntt%rna§h59f@.nt%,a'% d to at
dlsirlbutlon network. 32. The method of C aim

whet 81 3 $4itd CditsERiButP bR Hetdrk acts as a gl oba
distribution for said clock or signal voltages, and
said vias are further connected to |local clock/signa

25di sthe BAGIOR Rét GoRKB 7 Dred <iin §aud Cﬂlwerllkiuta'on network is

Ringkkik2at t@nsa%YdStE%ﬁB c%%cu%bg :{‘Egd ge or more
wherein metal in said thic neta | Fzat$on

SYSEERPALsCHEF D Y Fiehi ckhbs’s afe doeatdr thhangh &bﬁuﬁt one

h - rein sai
br§h§?@2§%§?%tﬁ%ﬁfﬁgasgrggggg fg éj qukééPS géc R élon

YﬁrthPEQN§§§“ﬁﬁ‘@ﬁéét@ﬁetﬁaﬁMH&bGWQHZlﬂyersnEI&h&ﬂectrlc.
35. A nmethod of form ng a post passivation
i nt erconnection, conprising: form ng one or nore
26} ntBrdleteedcaft SlabiAs sihegeonesatd norest mokilvet imulus

dewbeescs M haQn o8 §eBLAGNIYLL Qf. Substrate;

27. The method of Claim 26 wherein said ESD circuit 1s connected

in parallel with said one or more internal circuits, through

said distribution network.

28. The method of Claim 26 wherein said distribution network
~acts as a glcobal distribution for said power or ground
voltages, and said vias are further connected to local

power/ground distribution networks formed in said fine line

metallization system.

29. The method of Claim 25 wherein said electrical stimulus

comprises a clock or signal voltage.
30. The method of Claim 29, further comprising connecting

driver, receiver or I/0 circuits in series between said one or

more off-chip contact pins and said distribution network.
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form ng one or nore ESD circuits in and on said
sem conductor substrate; formng a fine line
metal lization systemover said sem conductor _
substrate in one or nore thin layers of dielectric;
depositing a passivation |ayer over said fine line

3 et B1F | oslnogyg%w %Vfr@rﬁilﬁgsalﬂhﬁl@k,clwcdl@t is connected
H&t@b&bl@éithﬁy%%ﬁﬁlQQQV§r§a& edl §$b¥aE&ﬁnci§%G?fs,ln
one or nore thick |ayers of dielectric, eféein sa’d
Ok P agetd Hfstdiibnséeni eetrerithi cker than said thin

32| ayeis ftrdiuebectidGn MERRIA 8aLY: f N LK. i de petwork
metal i zati on systemis used as a ~power "ar groun
dicSEr PBUR | DYPYTat WSk rf byt Bomp ofver aaisgcmgnd ot Nilnal
Lve rerein. sald.thic wi de
:‘rjgtiglg iggét%l%c}] %3% \g?ng%sgg%nﬁ%c heF tcghggf:ge%n%‘? or°SFdr e
iCACErAal 9T ¥ cliistts ibahdob onatwd Bastfoanedof i - €hid fine iine

j e method of C aim35 further
g%ﬁ%??i?ﬁ%ﬂ?6§§$ﬁgméne or nore ESD circuits, in and

on said sem conductor substrate, connected to said

di ' [ t ] nd...i rallel with..s 'd_one.
3301 Shfe Mchon DElUDLln NG gePRIALLEL M Sp B pr e e
REERET RZlRi A divstembisi bormet Wor ke itsickoanect®dite@ter than

sabdt ESD Gl G4icls and to said one or nore

34. The method of Claim 24 wherein said one or more thick layers

of dielectric is each formed to a thickness of greater than

about 2 micrometers.

35. A method of forming a post passivation interconnection,

comprising:

forming one or more internal circuits comprising one or more

active devices in and on a semiconductor substrate;

forming one or more ESD circuits in and on said semiconductor

substrate;

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

dielectric;

depositing a passivation layer over said fine line

metallization system;
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36.

37.

38.

39.

internal circuits by vias, which are formed through
said one or nore thick layers of dielectric, through
sai d passivation |ayer, and through said one or nore
thin layers of dielectric. 38. The nethod of C aim 35
wherein said distribution network acts as a globa
distribution for said power or ground inputs, and

$8i-d; yi @?t%ﬁ%kfuhﬁﬁgsm§QQPf d 10 lo?gﬁelﬁ$§%é%2%und

di stribution nétwor of med 3 n Caird®
ﬁé@gjrv¢t'zja1n dﬁyegystemmégor 'Fh:e:erTQIhﬁ@ﬁ Dzﬁyegsﬁ\lcm 3electric,

one or ESD circuit formed for
eac salgdﬂ%;?h i pCoF If%c? rﬂlr? SFATAE. AT HstsEd thRn said
Ohan m@BEnsherfednemetatidén said thick, wi de
nmetallization systemis forned to a thlckness of
greater than about 1 microneter. 41. The nethod of
a allhﬁr%nv\h@icsitrhisad dwade f&taDI L ddicGK shaYehSis Afsed as a

I d.to a thickness of greater
dkgﬁ%gggggtéé n1cf%ﬁ% g?stlﬁﬁ ARG Tof POYEE My ground

podtPphssiysd i viedtver eodnebéi-@in sdﬂ@ﬁﬁhh@kﬂszégrnLng
on |._ci.rcuits conprising one or nor
acrroe dout et e bR 4R COh Ao RSB (TArE
f ofRFAghal féimecuiitme HBﬂatbliathﬂﬂﬂsy&beﬂtfaM@ﬁg&Qk&act pin.
sem conduct or substrate in one or nore thin | ayers of

The method of Claim 35 further comprising forming one or
more ESD circuits, in and on said semiconductor substrate,

connected to said distribution network, and in parallel with

said one or more internal circuits.

The method ¢f Claim 36 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 lavers of dielectric, through said prassivation

layer, and through said one or more thin layers of dielectric.

The method of Claim 35 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.

The method of Claim 36 wherein there is one or more ESD

circuit formed for each said off-chip contact pin.
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dielectric; depositing a passivation |ayer over said
fine ine mnetallization system formng a thick, wde
..metal l'ization system above said passivation layer, in
‘one or nore thick layers of dielectric, wherein said
thick layers of dielectric are thicker than said thin
10l ayens mitididebécCratn Yhengirisandthhi oK sl d@nick, wide

d distribution
T AT A

§@0@tth|mk¢rmm&ﬁ£rnetalIlzatlon systemis connected to

nnre nt er circuits. 43. The net hod of
4l§?gﬁh1gﬁﬁ: erelncgﬁ?ﬂ:§?§PFF6&P|6ﬁlﬁe?WQNQ¥|m§re thick layers

cdnréed edttioc siai @a@ne fOEMBB €0 | Nt@YitaheChl 6HI §SeMbr than
v ich 45 are forned through said one or nore

Eout ph$%$EPWﬁ Lergiel ectric, through sai d passivation
Iayer and through said one or nore thin | ayers of
,»di ctrlc o4 The method of Cl aim 43 wherein said

Z i ?% FBUCLoR nBPHBTIE dCS FaB2aS JFabign dindterichankohion,
fcompsasdngl ock or signal voltages, and said vias are
further connected to local clock or signal _

di stribution networks, respectively, formed in said

ﬁPNElhgneuﬂenahbwzaﬁno@rﬁystéﬂncu%is Ehep ARt Nod Hfe or more
gkghgg4gemhere|n netal |n said thick, w de

vices in and semiconductor substrate;

forming a fine line metallization system, over said

semiconductor substrate in one or more thin layers of

dielectric;

depositing a passivation layer over said fine line

metaliization system;

forming a thick, wide metallization system above said
passivation layer, in one or more thick lavers of dielectric,

whereiln 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.

43. The method of Claim 42 wherein said distribution network is

connected Lo said one or more internal circuits by wvias, which
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. . . . ¢
nmetallization systemis forned to a thickness o
greater than about 1 microneter. 46. The nethod of

Cl ai m 42 wherein said one or nore thick layers of
dielectric are each forned to a thickness greater than

about 2 mcroneters. 46
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.

44 . _The methed of Claim 43 wherein said distribution network
acts as a global distribution for said clock cor signal
voltages, and said vias are further connected to local clock
or signal distribution networks, respectively, formed in said

fine line metallization system.

45. The method of Claim 42 wherein metal in said thick, wide
metallization system is formed to a thickness of greater than

about 1 micrometer.

46. The method of Claim 42 wherein said one or more thick layers

of dielectric are each formed to a thickness greater than

about 2 micrometers.
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