POST PASSIVATION INTERCONNECTION SCHEMES ON TOP OF THE IC CHIPS [0001] This
application is a continuation of application No. 10/653,628, filed on Sep. 2, 2003, now pending, which
is a continuation of application No. 10/278,106, filed on Oct. 22, 2002, now Pat. No. 6,734,563, which
is a division of application No. 09/691,497, filed on Oct. 18, 2000, now Pat. 6,495, 442. RELATED
PATENT APPLICATIONS [0002] This application is related to U.S. Ser. No. 09/251,183, filed on Feb.
17, 1999, now Pat. No. 6,383,916, which is a continuation-in-part of U.S. Ser. No. 09/216,791, filed on
Dec. 21, 1998, now abandaoned. Tk{j@gﬁééﬁcaﬂon is.also. r 637,926, filed on
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Invention [0004] The invention relates to the fabrication of integrated circuit devices, and more
particularly, to a method of post-passivation processing for the creation of conductive interconnects.
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RELATED PATENT APPLICATIONS

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

on Aug. 14, 2000, now abandoned.

BACKGROUND OF THE INVENTION

[0003] (1) Field of the Invention

[0004] The invention relates to the fabrication of integrated circuit devices, and more
particularly, to a method of post-passivation processing for the creation of conductive

interconnects.

[0005] (2) Description of the Prior Art
[0006] Improvements in semiconductor device performance are typically obtained by scaling
down the geometric dimensions of the Integrated Circuits; this results in a decrease in the

cost per die while at the same time some aspects of semiconductor device performance are



1 improved. The metal connections which connect the Integrated Circuit to other circuit or system
components become of relative more importance and have, with the further miniaturization of the IC,
an increasingly negative impact on the circuit-performance. The parasitic capacitance and resistance
of the metal interconnections increase, which degrades the chip performance significantly. Of most
concern in this respect is the voltage drop along the power and ground buses and the RC delay of the
critical signal paths. Attempts to reduce the resistance by using wider metal lines result in higher
capacitance, of these wires. [0007] To solve this problem, one approach has been to develop low
resistance niBRPYSHcAPGEEBH RPN T6H R WiHEs WHHSCFW&RE?&EFFE AR UPE LY frPbetween

signal lines. Current r%éactice%s%to cre%te 1rr%etal interconnection ngeﬁworks.tii] er artlgé/er of passivation,
this approath FREWSTEINANS BEEREPLEHARY: MOKTOMPISHAS ARE Msros iS4 B8 ciated with
parasitic Ca‘%%%llta Qg%a?&?&'%‘e 'i[i‘? JE?A%P%’AEY%E?%J&‘% e Q&rgmﬁéeéﬁelﬁf{é%%%fr&%@?‘fhée'a“"e'y
high values, degrade device periormance, resufting’in even more severe effects for higher frequency

applicatons an erigng ieceannesl ines YR GGt SANGE SR for odhlatibutan nes.

Also, fine line interconnect metal cannot carry values of current that Is typically needed for

ground bussgs g JORANGELUSTARJARPB LR RIRUAUSRES L EIRIE AL AfdRteIGR) to the

semiconductor art to provide a method of creating interconnect lines that removes typical limitations
that are 'mp%%@&% ground buses and the RC delay of the critical signal paths. Attempts to reduce

the resistance by using wider metal lines result in higher capacitance of these wires.

[0007] 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, associated with
parasitic capacitance and high line resistivity. The latter two parameters, because of their
relatively high values, degrade device performance, resulting in even more severe effects for
higher frequency applications and for long interconnect lines that are, for instance, used for
clock distribution lines. Also, fine line interconnect metal cannot carry high values of current

that 1s typically needed for ground busses and for power busses.

[0008] It has previously been stated that it is of interest to the semiconductor art to provide a
method of creating interconnect lines that removes typical limitations that are imposed on the
interconnect wires, such as unwanted parasitic capacitances and high interconnect line
resistivity. The invention provides such a method. An analogy can be drawn in this respect
whereby the currently (prior art) used fine-line interconnection schemes, which are created

under a layer of passivation, are the streets in a city; in the post-passivation interconnection



interconnect wires, such as unwanted parasitic capacitances and high interconnect line resistivity. The
invention provides such a method. An analogy can be drawn in this respect whereby the currently
(prior art) used fine-line interconnection schemes, which are created under a layer of passivation, are
the streets in a city; in the post-passivation interconnection 2 scheme of the present invention, the
interconnections that are created above a layer of passivation can be considered the freeways
between cities. [0009] FIG. 1 shows a cross section of a silicon substrate on the surface of which has
been created a conductive interconnect network. The structure that is shown in cross section in FIG.
1 addresses DHIPAALITS RAGREY 1B SRAPLAH SN SMF ot Aigtrioiss ABRVBALYSHY various
features that have been hi@hligarr[lt%g irg1 FIGIC 1 are trl])e following: [0010] 40, a silicon substrate on the
surface of Wi AU bl g S deRT! S SRR LB R [Bb 11] 42, a sample number of

semiconductor circuits that have been created in or on the surface of the substrate 40 [0012] 44, two
electrostatic discharge (ESD) circuits created in or on the surface of the substrate 40; one ESD circuit

' provided ionGaCAIn RS 26RERIBIAJRLPXGHIBH SRNNSRIGNS (VA2 PRMRARIV R3] 46 s 2
Iayer in which interconnect lines are provi 68; these Interconnect lines are
created a conductive interconnect network. The structure that is shown in cross section in

FIG. 1 addresses only and is limited to prior art power and ground distribution networks. The

various features that have been highlighted in FIG. 1 are the following:

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

network

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

surface of the substrate 40

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

connections (pins 52, see below)

[0013] 46 is a layer in which interconnect lines are provided; these interconnect lines are
above the surface of substrate 40 and under the layer 48 of passivation and represent a typical
application of prior art fine-line interconnects; these fine-line interconnects in layer 46

typically have high resistivity and high parasitic capacitance



above the surface of substrate 40 and under the layer 48 of passivation and represent a typical
application of prior art fine-line interconnects; these fine-line interconnects in layer 46 typically have
high resistivity and high parasitic capacitance 3 [0014] 48 is a layer of passivation that is deposited
over the surface of the layer 46 in which interconnect lines are provided [0015] 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 50 is typically of wider metal since this power or ground bus carries the
accumulated current or ground connection for the devices 42. [0016] 52 is a powe\%ér ground pin that

passes thro%quZtLI]1élﬁd@éa%@ro‘?f&?ﬁﬁ%%h%ﬂdStﬁglfoﬁéeéiB)é(gﬁﬂ&%ﬁ'ﬁé%“t‘ééfftgl‘fﬁéyﬁﬁ Foryund bus

50. [0017] From the above the following can be summarized: circuits 42 and 44 are created in or on
the surface SF4SME6H lﬂﬁss?rrgtgr%lfllen erconnect lines in layer 46 are created for these circuits 42
and 44 for further interconnection to external circuitry, the circuits 42 and 44 are, on a per 1/0 pin
basis, provided with an ESD circuit 44, these circuits 42 together with the ESD circuit 44 are

connected t?oeﬁ%?ﬁlr(?{f% QUPG: %%@Ieitl%tﬁg{‘ce&ﬁ% o ?o'ﬁ¥ee&§‘c%ﬁ’g PRIV THE layRr48 of

passivation ISt a er that over e created Interconnect line structure, and the interconnect

lines underﬁ%@p&%@i@e@ﬁﬁ%@ @@ﬁﬁ%%%%r or ground bus 50 is typically of wider metal since this

power or ground bus carries the accumulated current or ground connection for the devices

42.

[0016] 52 is a power or ground pin that passes through the layer 48 of passivation and that

has been connected to the power or ground bus 50.

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

such as high resistivity and high parasitic capacitance.

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

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



are fine line interconnects and have all the electrical disadvantages of fine line interconnects such as
high resistivity and high parasitic capacitance. [0018] Relating to the cross section that is shown in
FIG. 1, the following comments applies: ESD circuits 44 are, as is known-in the art, provided for the
protection of semiconductor 4 circuits 42 against unexpected electrical charges. For this reason, each
pin that connects to a semiconductor circuit 42 must be provided with an ESD circuit 44. [0019] FIG. 2
shows a cross section of a prior art configuration that resembles the cross section shown in FIG. 1.
The structure that is_ shown in cross section jn FIG. 2 however addresses only and is limited to clock

and signal didfBtition ARNb YRS PIEC Lot NS i SR A TRE RRBVIBE S B G RTiGE Sdpdcts of

FIG. 1): [0020] 45 are two ESD&rcuits that are provided i an the surface of the substrate 40; ESD
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circuits 45 ard AWAYLTRGEITEY for BHY SxBINAFRORAELH RS HSHBdToutput (1/0) pin 56 [0021] 45

which are circuits that can be receiver or driver or I/O circuits for input (receiver) or output (driver) or
1/0 purposes respectively [0022] 54 is a clock bus [0023] 56 is a clock or signal pin that has been

tended th I f ivati 0024] t ti
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that is shown Iin FIG. 2 as previous
statement tQ@EﬁBﬁ éﬁX%‘}ﬁ PJfG. 1. The structure that is shown in cross section in FIG. 2 however

addresses only and is limited to clock and signal distribution networks. FIG. 2 shows in

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

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

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

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

or output (driver) or I/O purposes respectively

[0022] 54 is a clock bus

[0023] 56 is a clock or signal pin that has been extended through the layer 48 of passivation.
[0024] The same comments apply to the cross section that is shown in FIG. 2 as previously
have been made with respect to FIG. 1, with as a summary statement that the layer 48 of

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

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



passivation is the final layer that overlies the created structure, and the interconnect lines in layer 46
underneath the layer 48 of passivation are fine line interconnects and have all the 5 electrical
disadvantages of fine line interconnects such as high resistivity and high parasitic capacitance. [0025]
Further applies to the cross section that is shown in FIG. 2, where pins 56 are signal or clock pins:
[0026] pins 56 must be connected to ESD circuits 45 and driver/receiver or 1/O circuits 45" [0027] for
signal or clock pins 56, these pins 56 must be connected not only to ESD circuits 45 but also to driver

or receiver or 1/O_circuits, highlighted as circuits 45' in FIG. 2 [0028] after (clock and signal), stimuli
have passeﬂl?ﬁmﬁ?dﬁhﬁ‘?g‘@éﬁgﬁf‘rf? NS AT RN SR A PR RILY A0 (EB PUAR are

further routed using, under prior art methods, fine-line interconnect wires in layer 46. A layer 48 of
passivation %pcilé:btéi?%?feéd over the dielectric layer 46 in which the interconnect network has been
created. [0029] It is therefore of interest to the semiconductor art to provide a method of creating
interconnect lines that removes typical limitations that are imposed on the interconnect wires, such as
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or clock pins:

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

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

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

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

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

[0029] 1t is therefore of interest to the semiconductor art to provide a method of creating
interconnect lines that removes typical limitations that are imposed on the interconnect wires,

such as unwanted parasitic capacitances and high interconnect line resistivity.

SUMMARY OF THE INVENTION
[0030] A principal objective of the invention is to provide a method for the creation of

interconnect metal that allows for the use of thick and wide metal.



interconnect metal that allows for the use of thick and wide metal. 6 [0031] Another objective of the
invention is to provide a method for the creation of interconnect metal that uses the application of thick
layer of dielectric such as polymer. [0032] Yet another objective of the invention is to provide a
method that allows for the creation of long interconnect lines, whereby these long interconnect lines
do not have high resistance or introduce high parasitic capacitance. [0033] A still further objective of
the invention is to create interconnect lines that can carry high values of current for the creation of
power and ground distribution networks. [0034] A still further objective of the invention is to create

interconnect 1A AASER AR e At AbF (RHSG ERSS A BERN L AT 0 P einterconnect
tal | f ivati fter the | - of ivation has. .d ited. [0035] |
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interconnect lines. Fine line interconnects are provided in a first layer of dielectric overlying
semiconductor circuits that have been created in or on the surface of a substrate. A layer of

passivation elepasitef ver dhe aver,pfdisleticna.hisk aasendaxes ol dialesitis, pgreated over

the surface of the layer of passivation. Thick an e Interconnect lines are created in the thick

second laye&gitg;ﬁlgf:ﬂ')il(fg ﬁl%&%gnpéﬁlgh&? Jﬂglé{)?!ﬁ&k'ﬁr@ﬁiﬁé%&ﬁﬁét lines do not have high

resistance or introduce high parasitic capacitance.

[0033] A still further objective of the invention is to create interconnect lines that can carry

high values of current for the creation of power and ground distribution networks.

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

passivation after the layer of passivation has been deposited.

[0035] In accordance with the objectives of the invention a new method is provided for the
creation of interconnect lines. Fine line interconnects are provided in a first layer of dielectric
overlying semiconductor circuits that have been created in or on the surface of a substrate. A
layer of passivation is deposited over the layer of dielectric; a thick second layer of dielectric
is created over the surface of the layer of passivation. Thick and wide interconnect lines are

created in the thick second layer of dielectric.

BRIEF DESCRIPTION OF THE DRAWINGS
[0036] FIG. 1 is a cross section of a silicon substrate over which a prior art fine-line
interconnect network is created over which a layer of passivation is deposited; power and/or

ground pins are provided through the layer of passivation for external connection. The



[0036] FIG. 1 is a cross section of a silicon substrate over which a prior art fine-line interconnect
network is created over which a layer of passivation is deposited; power and/or ground pins are
provided through the layer of passivation for external connection. The 7 structure that is shown in
cross section in FIG. 1 addresses only and is limited to prior art power and ground distribution
networks. [0037] FIG. 2 is a cross section of a silicon substrate over which a prior art fine-line
interconnect network is created over which a layer of passivation is deposited; clock and/or signal pins
are provided through the layer of passivation for external connection. The structure that is shown in

cross sectiotHF & PRIy FPORLLY! SHFS SR ILY LT tb IMETSF WOCR S SRS @SB HAdN networks.

[0038] FIG. 3a is a cross section.of a silicon substrate over which an interconnect network is created
according td’ ﬂ1weellrr?\r/1érﬁ{8ﬁr.l REPUNAIGYSURY pins are provided through the layer of passivation for
external connection. The structure that is shown in cross section in FIG. 3a and 3b addresses only
and is limited to power and ground distribution networks of the invention. [0039] FIG. 3b shows power

and ground esibyienyines et arehelaw alayerof assivarionand paYSl ARt ggund distribution
lines that are above a layer of passivation. [0040] FIG. 4a Is a cross section of a silicon substrate over
which an lmﬁlig%gﬁg&%%@fk IS created over which a layer of passivation is deposited; clock and/or

signal pins are provided through the layer of passivation for external connection. The

structure that 1s shown in cross section in FIG. 2 addresses only and is limited to prior art

clock and signal distribution networks.

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

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

invention.

[0039] FIG. 3b shows power and ground distribution lines that are below a layer of

passivation and power and ground distribution lines that are above a layer of passivation.

[0040] FIG. 4a is a cross section of a silicon substrate over which an interconnect network is
created according to the invention. An ESD and/or driver and/or receiver circuit access pin is
provided through the layer of dielectric for external connection. The structure that is shown
in cross section in FIG. 4a and 4b addresses only and is limited to clock and signal

distribution networks of the invention.



created according to the invention. An ESD and/or driver and/or receiver circuit access pin is provided
through the layer of dielectric for external connection. The structure that is shown in cross section in
FIG. 4a and 4b addresses only and is limited to clock and signal distribution networks of the invention.
8 [0041] FIG. 4b shows clock and signal distribution lines that are below a layer of passivation and
clock and signal distribution lines that are above a layer of passivation. [0042] FIG. 5a is a cross
section of a silicon substrate over which an interconnect network is created according to the invention.

No I/O connect pin is provided through the layer of dielectric for external connection. The structure
that is showW%%r&g's SIS Sng 51 S0 AR BBES SRR HRGSE RN LR S ignal
distribution ne rl? of the inv nti%n..goa43 FIG. 5b shows clock {emd signal distribution lines that are
below a laydPOF ST L A oA e Pl BB AR Y I Hiove a layer of

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

application inyaniiefc[a442] EiGs (a-H0RWE A AIasS Secton 8ta ImalifindvarsiRn.of tbe sHbstrate and

the layers that are created on the surface of the substrate under the processes of the referenced
application. ¢reated according to the invention. No I/O connect pin is provided through the layer of

dielectric for external connection. The structure that is shown in cross section in FIGS. 4a
and 4b addresses only and is limited to clock and signal distribution networks of the

invention.

[0043] FIG. 5b shows clock and signal distribution lines that are below a layer of passivation

and clock and signal distribution lines that are above a layer of passivation.

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

application invention.

[0045] FIG. 7a shows a cross section of a simplified version of the substrate and the layers
that are created on the surface of the substrate under the processes of the referenced

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

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

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



[0046] FIG. 7b shows an inductor has been added above the layer of passivation. DESCRIPTION OF
THE PREFERRED EMBODIMENTS [0047] For purposes of reference and for clarity of understanding,
FIG. 6 is taken from related U.S. application Ser. No. 09/251,183 and is herein incorporated by
reference. 9 [0048]Referring now more specifically to FIG. 6, there is shown a cross section of one
implementation of the referenced application. The surface of silicon substrate 10 has been provided
with transistors and other devices (not shown in FIG. 6). The surface of substrate 10 is covered by a

dielectric layer 12‘ Ia%er 12 of dielectric is therefore de(i;’;osited over the devices that have been
'S

provided in tHE SHREEE GRS TISEREHAF UL HE UBBErSHs T8 BANEHRE IRt RRect lines 11

are provided iniide Ia%ler 12ft at cfonnecéto the tsem' ondL}Jjgtor devices th? thatve ggengorovided in the
surface of sUBRIFRE B fbOUGFISEFAES (RREBYSMPInG ISR St FRpraSEHI A i Fibtal layers
and dielectric_layers that are.typically created on top of.the dielectric layer 12 Layers 14 that are
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conductive intercanIgt InRscLad b Lhenemarkcatelediisal sonpstions igtare created

throughout layers 1 verlying and on the surface of layers 14 are points 16 of electrical contact.

These pointg 16 of GlGGHIGA, CONAGGRR IPTHOSIAACE &%&%&s‘?ﬁ?@a‘i‘i@&v@?lﬁ@'iﬁﬁsmﬁe%q”Ca'

interconnects to the transistors and other devices that have been

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.

[0049] Layers 14 (two examples are shown) represent all of the metal layers and dielectric
layers that are typically created on top of the dielectric layer 12. Layers 14 that are shown in
FIG. 6 may therefore contain multiple layers of dielectric or insulation and the like,
conductive interconnect lines 13 made up of the network of electrical connections that are
created throughout layers 14. Overlying and on the surface of layers 14 are points 16 of
electrical contact. These points 16 of electrical contact can for instance be bond pads that
establish the electrical interconnects to the transistors and other devices that have been
provided in the surface of the substrate 10. These points of contact 16 are points of
interconnect within the IC arrangement that need to be further connected to surrounding
circuitry. A passivation layer 18, formed of for example silicon nitride, is deposited over the

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

layer 20 of polyimide that is deposited over the surface of layer 18. Access must be provided

to points of electrical contact 16, for this reason a pattern of openings 22, 36 and 38 is etched

10



provided in the surface of the substrate 10. These points of contact 16 are points of interconnect
within the IC arrangement that need to be further connected to surrounding circuitry. A passivation
layer 18, formed of for example silicon nitride, is deposited over the surface of layer 14 to protect
underlying layers from moisture, contamination, etc. [0050] The key steps of the above referenced
application begin with the deposition of a thick layer 20 of polyimide that is deposited over the surface
of layer 18. Access must be provided to points of electrical contact 16, for this reason a pattern of
openings 22, 36 and 38 is etched 10 throu the polyimi de Iaier 20 and the passivation layer 18. The

pattern of of)lérﬁ the palyimidlg By tinth PASBHHOK B¥B IR ribAT BAYSHEL hORGRIngs. act points

16 are, by me 8that are created in the Jayer 20 of pplyimide, electrlcally

extanded (0He SRS ONADES %6%%3 S e e
deposition of#%}/eggzo IS ga%ggy?g,hh% %rrengrtéaartlgﬁ‘ thz%\h Cf:\ ?gyf rth(§ Ia eérls Pt Ingét%d?th

polyimide bl can any 0 nown po ymers eindicate po elis
preferred m te:B;ea ﬁgfp% §§? eEO{J the processes of the |nvent|on for the thick layer 20 of polymer.
Examples of polymers t e used are silicons, carbons, fluoride, chlorides, oxygens, silicone
elastomer, parylene or teflon, polycarbonate (PC), polysterene (PS), polyoxide (PO), poly polooxide

(PPO), benzocyclobutene (BCB).
[0051] The above referenced material that is used for the deposition of layer 20 is polyimide;

the material that can be used for this layer is not limited to polyimide but can contain any of
the known polymers (SiClOy). The indicated polyimide is the preferred material to be used
for the processes of the invention for the thick layer 20 of polymer. Examples of polymers
that can be used are silicons, carbons, fluoride, chlorides, oxygens, silicone elastomer,
parylene or teflon, polycarbonate (PC), polysterene (PS), polyoxide (PO), poly polooxide

(PPO), benzocyclobutene (BCB).

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

requirements. A pad 26 or 28 can, for instance, be used as a flip chip pad. Other pads 26 or

11



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

These pads26 4§ S LA B STy URGIGA T BiddEr Ay MickeiSts 8edMINBHRELPEEH M Eircuit
design requirements. A pad 26 or 28 can, for instanc Se a flip chip pad. Other pads 26 or
1728 can pEA oL o7 B Tt B ey S A Bt T LB Abions. oan.
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can serve as a flip ¢hip pad or can connacted 16 eectncafpower or to electrical ground or to an

cloctioalsiqnel Rvs: R sizeand N anda les spd esiisgiona el siesiaplaicyi desior

determine the electrical connectionsto which a given pad 26 or ends itse e following
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these contact points 16 are located on top of a thin dielectric (layer
lends itself.

[0053] The following comments relate to the size and the number of the contact points 16, as
shown in FIG. 6. Because these contact points 16 are located on top of a thin dielectric (layer
14, FIG. 6) the pad size cannot be too large since a large pad size brings the circuits a large
capacitance. In addition, a large pad size will interfere with the routing capability of that

layer of metal. It is therefore preferred to keep the size of the pad 16 relatively small. The

size of pad 16 is however also directly related with the aspect ratio of vias 22/36/38. An
aspect ratio of about 5 is acceptable for the consideration of via etching and via filling. Based
on these considerations, the size of the contact pad 16 can be in the order of 0.5 um to 30 um,

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

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

directly establish contact with the pads 16.
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14, FIG. 6) the pad size cannot be too large since a large pad size brings the circuits a large
capacitance. In addition, a large pad size will interfere with the routing capability of that layer of metal.
It is therefore preferred to keep the size of the pad 16 relatively small. The size of pad 16 is however
also directly related with the aspect ratio of vias 22/36/38. An aspect ratio of about 5 is acceptable for
the consideration of via etching and via filling. Based on these considerations, the size of the contact
pad 16 can be in the order of 0.5 pm to 30 m, the exact size being dependent on the thickness of
layers 18 and 20. h(%)054 For h| her aspect ratio vias, the vias are filled with via plugs before the

deposition 0P R hii4F Sﬁ?é’l“se aPRHg gnﬁ%%é’\?ét%?%ﬁél%attwg\fénlmé?lﬁ@ﬁ& Fz?tfbasckfor example

less than 2), (?e V|a lu sm eded | WhIC case the ers 26 8 can
thractly e R e TR gy St_gé‘[ BRSPS SRR SRR Moo

limitation on the numbero contaﬁt gadsé crgﬁlbe nclulded in éﬂee design thls erer |§§ot only

Elentsg 18 TOS eln fi rcuit desi nre uire P’ &
dependent on pac esign requir mens Ut IS MOStly aepen ein erna rcuit eS|gn

requwementlglcl;aé/&(nl@el Rflgalq(gﬁgsgga%%qh I IC passivation Iayer [0056] The most frequently

used passivation layer in t prese t state art is plasma enhanced CVD (PECVD) oxide and
nitride. In creating layer 18 of passivation, a layer of approximately 0.5 pm PECVD oxide can be
deposited first followed by a layer of

[0056] The most frequently used passivation layer in the present state of the art is plasma
enhanced CVD (PECVD) oxide and nitride. In creating layer 18 of passivation, a layer of
approximately 0.5 um PECVD oxide can be deposited first followed by a layer of
approximately 0.7 pm nitride. Passivation layer 18 is very important because it protects the
device wafer from moisture and foreign ion contamination. The positioning of this layer
between the sub-micron process (of the integrated circuit) and the tens-micron process (of the
interconnecting metallization structure) is of critical importance since it allows for a cheaper
process that possibly has less stringent clean room requirements for the process of creating

the interconnecting metallization structure.

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

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

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

coating, the polyimide layer 20 will be cured at 400 degrees C. for 1 hour in a vacuum or
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approximately 0.7 pm nitride. Passivation layer 18 is very important because it protects the device
wafer from moisture and foreign ion contamination. The positioning of this layer between the
sub-micron process (of the integrated circuit) and the tens-micron process (of the interconnecting
metallization structure) is of critical importance since it allows for a cheaper process that possibly has
less stringent clean room requirements for the process of creating the interconnecting metallization
structure. [0057] Layer 20 is a thick polymer dielectric layer (for example polyimide) that has a
thickness in excess of 2 pm éafter curir&%. The rﬁnge of the polymer thickness can vary from 2 pm to

150 m, depdhlsrGHIRISELES] BSighndyibembtis’ fotsd kg mine HERGLiGan R8PS0 the
Hitachi-Dupont (?I imide E|D 2732 or 2734 can, for example, be used. The polyimide layer 20 can be
spin-on coafé’&tgn%'g]fr%r& After spin-on coating, the polyimide layer 20 will be cured at 400 degrees
C. for 1 hour in a vacuum or 13 nitrogen ambient. For thicker polyimide film 20, the polyimide film 20
can be multiple coated and cured. [0059] Another material that can be used to create layer 20 is the

polymer bergasyFIORMIEDS (BERITERRIEN I3 AL Tps SRTImarsll Radueed i ot nstance

Dow Chemica as recently gained acceptance to be used inste typical polyimi

application. ({880 dINFOSIONS AL ARRUDER R reiRfy AR0REDF A AU RSP R AlfGugsed. The

and has recently gained acceptance to be used instead of typical polyimide application.

[0060] The dimensions of openings 22, 36 and 38 have previously been discussed. The
dimension of the opening together with the dielectric thickness determines the aspect ratio of
the opening. The aspect ratio challenges the via etch process and the metal filling capability.
This leads to a diameter for openings 22/36/38 in the range of from approximately 0.5 pm to
30 wm. The height for openings 22/36/38 can be in the range of approximately 2 wm to 150
pum. The aspect ratio of openings 22/36/38 is designed such that filling of the via with metal
can be accomplished. The via can be filled with CVD metal such as CVD tungsten or CVD
copper, with electro-less nickel, with a damascene metal filling process, with electroplating
copper, etc. As previously stated, for low aspect ratio vias, the filling of the vias is not
required as an extra processing step. A direct contact can be established between the metal

layers 26 and 28 and the contact pads 16.

[0061] The referenced application can be further extended by applying multiple layers of
polymer (such as polyimide) and can therefore be adapted to a larger variety of applications.
The function of the structure that has been described in FIG. 6 can be further extended by

depositing a second layer of polyimide on top of the previously deposited layer 20 and
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dimension of the opening together with the dielectric thickness determines the aspect ratio of the
opening. The aspect ratio challenges the via etch process and the metal filling capability. This leads to
a diameter for openings 22/36/38 in the range of from approximately 0.5 m to 30 m. The height for
openings 22/36/38 can be in the range of approximately 2 m to 150 m. The aspect ratio of openings
22/36/38 is designed such that filling of the via with metal can be accomplished. The via can be filled
with CVD metal such as CVD tungsten or CVD copper, with electro-less nickel, with a damascene
metal filling process, with electroplating copper, etc, As previously stated, for low aspect ratio vias, the
filling of the WEE T RS FRiifitel AP eXatsCPYS AU L PR i FRS S AL E S H bR UM & Bished

between the me al nge S 26 art1d %ﬁ tand he contact Pads 6. é%OGl]OP'tﬁe refer%r]ced arfplication can
be further eXXERAEY By ASPITIFY THAMBIE oy &Y a%tfp%]lﬁrﬁ%rﬂl(%ﬁ %58 oYY arid €an therefore be

adapted to a larger variety of applications. The functioy of strycture that has peen.described in
o 6 can DOHE B e B s R B B R oy

deposited layer 20 AN 44 QYEHRYING.NG RRYS, 26, 200, 28 SRl GIENIng. Ad sl deposition or

electro plating of metal can further create a; contact points on t ace of the second layer

of polyimide, thatcanhe, NG CPRANRRRANER B?Bél%%?&g_ﬁa@%ﬂ%@és‘%ﬁﬁ%ﬁ%ﬁﬂ%@&de and the

thereon created contact pads can be customized t0 a particular application;

usefulness of the referenced application.

[0062] FIG. 6 shows a basic design advantage of the referenced application. This advantage
allows for the sub-micron or fine-lines that run in the immediate vicinity of the metal layers
14 and the contact points 16 to be extended in an upward direction 30 through metal
interconnect in the opening 36; this extension continues in the direction 32 in the horizontal
plane of the metal interconnect 28 and comes back down in the downward direction 34
through metal interconnect in the opening 38. The functions and constructs of the passivation
layer 18 and the insulating layer 20 remain as previously highlighted. This basic design
advantage of the invention is to "elevate" or "fan-out" the fine-line interconnects and to
remove these interconnects from the micro and sub-micro level to a metal interconnect level
that has considerably larger dimensions and that therefore has smaller resistance and
capacitance and is easier and more cost effective to manufacture. This aspect of the
referenced application does not include any aspect of pad re-distribution and therefore has an
inherent quality of simplicity. It therefore further adds to the importance of the referenced
application in that it makes micro and sub-micro wiring accessible at a wide and thick metal
level. The interconnections in the openings 22, 36 and 38 interconnect the fine-level metal by

going up through the passivation and polymer or polyimide dielectric layers 18 and 20,

15



indicated extension of multiple layers of polyimides greatly enhances the flexibility and usefulness of
the referenced application. [0062] FIG. 6 shows a basic design advantage of the referenced
application. This advantage allows for the sub-micron or fine-lines that run in the immediate vicinity of
the metal layers 14 and the contact points 16 to be extended in an upward direction 30 through metal
interconnect in the opening 36; this extension continues in the direction 32 in the horizontal plane of
the metal interconnect 28 and comes back down in the downward direction 34 through metal
interconnect in the opening 38. The functions and constructs of the pafsivation layer 18 and the

insulating ISt ReHERF R Bretiga a8 Hiy R ghEl I RILB AN PARGR GRS & SRR fdBAtion is to
"elevate" or "fan-out" t[pe ({ine-li(rjle interco necérs% ayﬁg fgo remol? thﬁfe 'nherconneié:t%fro_m the micro and
sub-micro I8 T PRt SRR AR e H AL b RS IRk 3?\Q<er0 AP EfonecaRG that

therefore hag syalle resistanceand abaciiance and s sasler shd more sostfsctive o
manufacture.“lelln a§pecP o the “retérenc app]ﬂcafion Joes Hot ?’ncffuaepan{/ aspec]t of pad

re-distrbutiqn, nc herpferenas i [IRTRAL UK R SR, hherelPre furthes afdsig e

importance (0] ere application in that It makes micro and sub-micro wIring accessi le at a

wide and thigk msfal Jeygh e 6@%?%9%%&%?#@, RIPREAIGP R A DINELEQRNGRT the

fine-level metal by going up through'the passivation and polymer or polyimide dielectric layers 18 and
20, 15 point, to wide and thick metal line 26 and 28. The laws of physics and electronics will

impose limitations, if any, to the interconnect established in this manner, and the limiting
factors will be the conventional electrical limiting factors of resistance, propagation delay,
RC constants and others. What in the referenced application is of importance is that the
referenced application provides much broader latitude in being able to apply these laws and
provides a considerably extended scope of the application and use of Integrated Circuits and

the adaptation of these circuits to a wide and thick metal environment.

[0063] This completes the discussion of the construct shown for purposes of reference in
FIG. 6. Following will further be discussed the cross sections that are shown in FIGS. 7a and

7b.
[0064] FIG. 7a shows, for reasons of clarity, a simplified cross section of the substrate and
the layers that are created on the surface of the substrate under the processes of the invention;

the highlighted areas that are shown have previously been identified as:

[0065] 10 the silicon substrate
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continuing through the wide and thick metal level on the polymer layer 20 for a distance, and
continuing by descending from the wide and thick metal level back down to the fine-metal level by
again passing down through the passivation and polymer or polyimide dielectric layers 18 and 20. The
extensions that are in this manner accomplished can extend fine-metal interconnect points 16 of any
particular type, such as signal point or power point or ground point, to wide and thick metal line 26 and
28. The laws of physics and electronics will impose limitations, if any, to the interconnect established
in this manner, and the limiting _factors will be the conventional electrical Iimiti]g%factors of rﬁsistance,

propagation[%?gylQF%&acl%es‘iéi’ﬁfgeé?ﬁﬁrﬁ‘tH@sl?WﬁniH%%Sﬁlgge%?fc@a PreA RS B Rotance is

that the referenced application provides much broader latitude in being able to apply these laws and
provides a considerably extended scope of the application and use of Integrated Circuits and the

adaptation %? fircuits o a widg 1and tthick metal environment. 0063?1 Thi& com 1etes the

. . 1S, an 1nterconn ayer that confais interconne C%, V ﬁan COIlté].?I O{ ts
discussion e construct shown for purposes of reference In . 6. Following will further be
discussed the cross sections that are shown in FIGS. 7a and 7b. [0064] FIG. 7a shows, for reasons of

clarity, a simplified cross section of the substrate and the layers that are created on the surface of the

substrate U’Iﬁ@ééﬁ‘?@i&%‘ﬁ%%%ﬁt%é?@ifﬂé’ SRYRD AR NGHINIRIBRRRG fagLarg shown have previously

been identified as: [0065] 10 the silicon substrate

[0069] 18 1s a layer of passivation into which openings have been created through which the

contact points 16 can be accessed
[0070] 20 1s a thick layer of polymer, and

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

polyimide.

[0072] The thick layer 20 of polymer can be coated in liquid form on the surface of the layer
18 of passivation or can be laminated over the surface of layer 18 of passivation by dry film
application. Vias that are required for the creation of conductive plugs 21 can be defined by

conventional processes of photolithography or can be created using laser (drill) technology.

[0073] It is clear from previous discussions that the structure of layers that is shown in cross
section in FIG. 7a has been created so that additional electrical components such as an
inductor, a capacitor and the like can be created on the surface of layer 20 of polyimide and

in electrical contact with conductive plugs 21. Layer 12 of dielectric may, in the cross section
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16 [0066] 12 is a layer of dielectric that has been deposited over the surface of the substrate 10
[0067] 14 is an interconnect layer that contains interconnect lines, vias and contact points [0068] 16
are the contact points on the surface of the interconnect layer 14 [0069] 18 is a layer of passivation
into which openings have been created through which the contact points 16 can be accessed [0070]
20 is a thick layer of polymer, and [0071] 21 are the conductive plugs that have been provided through
the layer 20 of polyimide. [0072] The thick layer 20 of polymer can be coated in liquid form on the
surface of the layer 18 of 8?é'i\ssivation or can be lamjnated over the surface of layer 18 of passivation

by dry film I SHONT VIS thdfa?e R Sret $6r thaCrediiBh ar e BntNici/d Biads ™ PaH b Gefined by

conventiona cesses of.sp tolithagraphy or can.be created using laser (drill) technology. [0073] It
is clear from(llpgjé)é/i%lﬁ Haivsvgb s? g a%%ﬁg%ﬁ?ﬁ(gt%rgtgﬁf%%‘s that is shown in cross section in FIG. 7a

has been created so that additional electrical components such as an inductor, a capacitor and the
like can be created on the surface of layer 20 of polyimide and in electrical contact with conductive

plugs 21. Layge 2 of el ealic v I NE 9 R eR T AREIS A B LIRS e ang AT of faver

14 since layer 14'is a lay ntra Level Dielectric

been identified for FIG. 7a are again provided in this cross section. Additionally has been
shown the upper layer 17 of the silicon substrate 10 that contains active semiconductor
devices. Also shown is cross section of an inductor 19 that has been created on the surface of
layer 18 of passivation. It must again be emphasized that the ohmic resistivity of the metal
that is used for the inductor 19 must be as low as possible. For this reason, the use of a thick
layer of metal, for instance gold, is preferred for the formation of inductor 19, and it has been
shown that a thick layer of gold, increases the Q value of inductor 19 from about 5 to about
20 for 2.4 GHz applications, which represents a significant improvement in the Q value of

inductor 19.

[0075] Referring now specifically to FIG. 3a, this figure refers only to power and ground
pins and does not address signal or clock pins. There is shown in FIG. 3a a cross section of a
silicon substrate 40 over which an interconnect network is created according to the invention,
with a wide and thick wire interconnect network 66 created in a thick layer 64 of dielectric
overlying a layer 62 of passivation. A power and/or ground pin 68 is provided through the
thick layer 64 of dielectric for external connection. Following are the various features that are

shown in FIG. 3a:
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(ILD) within which layer 12 can be readily integrated. [0074] 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 resistivity of the
metal that is used for the inductor 19 must be as low as possible. For this reason, the use of a thick
layer of metal, for instance gold, is preferred for the formation of inductor 19, and it has been shown

that a thick IKV4PbTYBINSHEEFE SURHENE LR SRR RSDIS FURCRBRTH A6 A0 RSt bt 2.4 GHZ

applications, which represents a significant improvement in the Q value of inductor 19. [0075]
d R 7

Referring né\ SPEQic Ay 0 FIE “B4his figure refers only to power and ground pins and does not

address signal or clock pins. There is shown in FIG. 3a a cross section of a silicon substrate 40 over
which an interconnect network is created according to the invention, with a wide and thick wire

interconnec &ﬁtyy r reated,in.a thick | 64 of dielectric. averlyi sivation. A
power and/ci r grou%\%ag?}ls%gﬁlsgﬁg%ﬁg e%%?rlc% Li{gﬁléltt % %%fﬁ%é% §Idlf %{%%%%%% ?([)lrl§ Seir(%r%%? connection.
Following are the various features that are shown in FIG. 3a: 18

[0078] 44 1s an ESD circuit that is provided for the protection of circuits 42

[0079] 58 is a layer in which connection pads are created to the semiconductor devices 42

that have been created in or on the surface of substrate 40

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

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

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

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

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

in which fine-line interconnects are formed

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

shown in FIG. 3a but are, for reasons of simplicity, not highlighted
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[0076] 40 is the silicon substrate on the surface of which interconnect lines are created in accordance
with the invention [0077] 42 are semiconductor circuits that are created in or on the surface of
substrate 40 [0078] 44 is an ESD circuit that is provided for the protection of circuits 42 [0079] 58 is a
layer in which connection pads are created to the semiconductor devices 42 that have been created in
or on the surface of substrate 40 [0080] 60 is a layer of dielectric in which fine-line interconnects have
been created overlying the layer 58 in which the connection pads 58 are created to the semiconductor
devices 42 [0081] 61 is one of the vias that have been provided in layer 60; more such vias 61 are
shown in FIEVSH Bt &2y Yedielidrisr BimBins AGORTaRIENILG 0682 621 PAYEF B PYSsivation
that has been de(positﬁd overlying the layer 60 of dielectric in which fine-line interconnects are formed
[0083] 63 is 5H& SFUIES that passes through layer 62 of passivation; more such vias 63 are shown in
FIG. 3a but are, for reasons of simplicity, not highlighted 19 [0084] 64 is a layer of dielectric in which,
as a post-passivation process, interconnects have been created [0085] 65 is a power or ground bus

that s conngies) pste, 53R Fiel i BIPIMALIY AnL2er S hReb o therPassing iguglh lvers 62

layer 64 and further passing through layers 62 and 60

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

in layer 58)

[0087] 67 1s a via that is created overlying the layer 62 of passivation; more such vias 67 are

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

[0088] 68 is a power or ground pin for the multiple semiconductor devices 42 in layer 58.

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

distribution 66 takes place above a layer 62 of passivation and partially replaces and extends
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[0086] 66 is a power or ground bus providing power or ground (for multiple connection pads in layer
58) [0087] 67 is a via that is created overlying the layer 62 of passivation; more such vias 67 are
shown in FIG. 3a but are, for reasons of simplicity, not highlighted [0088] 68 is a power or ground pin
for the multiple semiconductor devices 42 in layer 58. [0089] From the cross section that is shown in
FIG. 3a, its is clear that, most importantly, the ability to create interconnects to semiconductor devices
42 that have been created in or on the surface of a substrate 40 has been extended by creating these
interconnects not only as fine- line interconnects in layer 60 byt extending. the interconnect by creating

a wide, thick W& VSHAIRBN AP AL RL G 88 BVARSIRG ARy 6261 PSR BRBROT RIS T

immediate and significant benefjts in that tr%%i ercannect network 66 that is created overlying the
gnifisant benefts inhat e iy

layer 62 of PadSiValibitCAn N coMaii st PHEY ' icker and wider, interconnect lines. The

thick, wide metal interconnects 66 can be used for power and ground distribution, and this distribution
66 takes place above a layer 62 of passivation and partially replaces and extends 20 the conventional

method of Nl S oas PLIPARER.3 (Nedlne ABIIBHIO DIetsRInaR). NERALh I RUELAQ P der e

layer 62 of passivation. Some points of interest can sted at this time as they relate to prior

art methodstgﬁ% it,%g;&%qyention.
[0091] Prior Art:
[0092] provides an ESD circuit for each pin that is used for external input/output interconnect

[0093] provides, after ESD stimuli have passed through the ESD circuits, a fine-line

interconnect network for further distribution of the power and ground stimuli, and

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

passivation.

[0095] It must, in this respect and related to the above provided comments, be remembered

that power and ground pins do not require drivers and/or receiver circuitry.
[0096] The invention:

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

input/output interconnect, in view of the more robust wiring that drives the ESD circuit,
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[0091] Prior Art: [0092] provides an ESD circuit for each pin that is used for external input/output
interconnect [0093] provides, after ESD stimuli have passed through the ESD circuits, a fine-line
interconnect network for further distribution of the power and ground stimuli, and [0094] the fine-line
power and ground distribution network is created underneath a layer of passivation. [0095] It must, in
this respect and related to the above provided comments, be remembered that power and ground
pins do not require drivers and/or receiver circuitry. [0096] The invention: [0097] does not need to
create an ESD circuijt for each pin that is used for exterpal input/output interconnect, in view of the

more robustHHBEHAEEHIRS RAY E 455 At s 1ResLeRRgV i PEER TR OGBS BSFEH S nexpected

power surge over the interconnecﬁllne, r sultit?goirflntgéﬁ power being delivered to the ESD circuit,
and [0098] 5ﬁ%‘%/v§nﬁ)ﬂﬁgrﬁo%greé %‘%ﬁ‘gﬁﬁ?ﬁeﬁ% eleolhedt BBE-dP ctly connected to the internal

circuits of a semiconductor device, either without an ESD circuit or with a smaller than regular ESD
circuit (as previously explained). [0099] The method that is used to create the interconnect network

that is showp i ¢rass,,S9611AR [LEAP . 3R AUSHETRES SRS H58 Bl RAYEn AN AI05 . Ganggtions

and does not

circuits of a semiconductor device, either without an ESD circuit or with a smaller than

regular ESD circuit (as previously explained).

[0099] The method that is used to create the interconnect network that is shown in cross
section in FIG. 3a addresses only the use of power and ground connections and does not
apply to clock and signal interconnect lines. FIG. 3a can be summarized as follows: a silicon
substrate 40 is provided in the surface of which have been created semiconductor devices 42
and at least one electrostatic discharge (ESD) circuit 44, a first layer 60 of dielectric is
deposited over the substrate 40, and a fine-line interconnect network 61 is created in the first
layer 60 of dielectric making contact with the active circuits 42 and the ESD circuit 44. A
layer 62 of passivation is deposited over the surface of the first layer 60 of dielectric, and a
pattern of metal plugs 63 is created in the layer 62 of passivation that aligns with points of
contact created in the surface of the first layer 60 of dielectric. A second layer 64 of dielectric
is deposited over the surface of the layer 62 of passivation, and a wide thick line interconnect
network 66 is created in said the layer 64 of dielectric, connected to the ESD circuits 44. A
point of electrical contact 68 comprising a power or ground contact is provided in the surface

of said second layer 64 of dielectric.
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apply to clock and signal interconnect lines. FIG. 3a can be summarized as follows: a silicon substrate
40 is provided in the surface of which have been created semiconductor devices 42 and at least one
electrostatic discharge (ESD) circuit 44, a first layer 60 of dielectric is deposited over the substrate 40,
and a fine-line interconnect network 61 is created in the first layer 60 of dielectric making contact with
the active circuits 42 and the ESD circuit 44. A layer 62 of passivation is deposited over the surface of
the first layer 60 of dielectric, and a pattern of metal plugs 63 is created in the layer 62 of passivation
that aligns with points of contact created in the surface of the first layer 60 of dielectric. A second layer
64 of dielectiidOl GEPoRRBEPEVES IHES e SISy S B9 b RSO A 84 Wide thick line
interconnect network 66 is ((:%r}e ted in said trﬂle Ieg/erh64 of dielectric,l.con ect%d to the ESD circuits 44.
A point of e¥SHHRANEBAAS B oSy WISERE ISP G HBTHE REHaAL 58 revhssd ShRE ¥iftace of
said second iaver,04 gfydieletic, 22 [0100L £165. 3B pryides furher Insiht intg.the ereagion of the
power and ground In erconnect lines of the mvention w ere%y these interconnect lines have been

Shown with JRUGICRRAREL s 88, a0d DISIGRONCELNgs B8, GIE OIS INSS AR RYgRoen created

e
above the | ssivation and act as globalpowe ground interconnect lines. Interconnect

lines 66" hayg, egR CIeAlRd BFIRYV IR IAYRLB4 BERASEIANAN 89 [ekas da6al.RPNEL S ground

interconnect lines.

power and ground interconnect lines.

[0101] Referring now to FIG. 4a, FIG. 4a addresses the interconnections of signal and clock
line. In FIG. 4a there is shown a cross section of a silicon substrate 40 over which an
interconnect network is created according to the invention. An access pin 70 to an ESD
circuit 45 or driver circuits 45’ or receiver circuits 45’ or I/O circuits 45’ is provided through
the surface of the layer 64 of dielectric for external connection. The ESD circuit 45 is
required for all circuits 42 to which an I/O connection 70 is established, and the I/O
interconnect 70 can also be provided to a receiver circuit 45 or a driver circuit 45’ or an I/O

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

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

lines 72 for distribution of the clock and signal stimuli

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

the clock and signal stimuli overlying a layer 62 of passivation,
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[0101] Referring now to FIG. 4a, FIG. 4a addresses the interconnections of signal and clock line. In
FIG. 4a there is shown a cross section of a silicon substrate 40 over which an interconnect network is
created according to the invention. An access pin 70 to an ESD circuit 45 or driver circuits 45' or
receiver circuits 45' or 1/0 circuits 45" is provided through the surface of the layer 64 of dielectric for
external connection. The ESD circuit 45 is required for all circuits 42 to which an 1/0 connection 70 is
established, and the I/0O interconnect 70 can also be provided to a receiver circuit 45' or a driver circuit
45' or an /O _circuit 45'. [0102] The features not{)reviously highlighted in FIGS. 3a and 3b but shown

in FIG. 4a al8!OpJ103f HESHOBISATBRS Vi PHH 1hte R BRNALE N IWBRE N HE GBS [Fhick
interconnect, lines 72 for distribution of the clock and.signal stimuli [0104] the invention creates an

7 ﬁf'/ 7 {? 1% 1 3
intorconnect AETUGAE SFIATGK WA Hee S RHEZIRES TS Al e e S A SRSt e &Yerlying
layer 62 of p<glssi\{a,[tior.111 23#%;051131 s an external connection (pin) that is provided for the ESD circuit
45 and for dnverlreceiveri/o dicui 4%11, and pin 70 provides an external access for clock and signal

stimuli to circuits 45 and 45', and [0106] 72 is a clock or signal bus that is created in the dielectric layer
64 using thick, wide wires for interconnect lines; it must be noted that the clock and signal

mterconnec%‘ﬂ%] 72 is a clock or signal bus that is created in the dielectric layer 64 using thick, wide
wires for interconnect lines; it must be noted that the clock and signal interconnect line
distribution 72 is entirely contained within the layer 64 without providing an external point of

I/O interconnect.

[0107] The method that is used to create the interconnect network that is shown in cross
section in FIG. 4a can be summarized as follows. A silicon substrate 40 is provided, and
active circuits 42, 45 and 45° have been created in the surface of the substrate 40 including an
ESD circuit 45, receiver 45°, driver 45’ and 1/O circuit 45°. First layers 60 of dielectric of
inorganic material are deposited over the substrate 40, and a fine-line interconnect network
61 is created in the layers 60 of dielectric, making contact with the active circuitry 42, 45 and
45°. A layer 62 of passivation is deposited over the first thin layers 60 of dielectric, a pattern
of metal plugs 63 is created in the layer 62 of passivation, and the metal interconnects 63
align with points of electrical contact in the surface of the first layers 60 of dielectric. One or
more thicker layers 64 of dielectric are deposited over the surface of the layer 62 of
passivation, typically of an organic material, and a wide thick line interconnect network 72 is
created in the thicker layer 64 of dielectric, making electrical contact with the metal plugs 63
or the metal pads of the fine-line interconnect network 61 in or under the layer 62 of

passivation, and connected to the semiconductor devices 42 and receiver 45°, driver 45 or
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distribution 72 is entirely contained within the layer 64 without providing an external point of 1/0
interconnect. [0107] The method that is used to create the interconnect network that is shown in cross
section in FIG. 4a can be summarized as follows. A silicon substrate 40 is provided, and active
circuits 42, 45 and 45' have been created in the surface of the substrate 40 including an ESD circuit
45, receiver 45', driver 45" and 1/O circuit 45'. First layers 60 of dielectric of inorganic material are
deposited over the substrate 40, and a fine-line interconnect network 61 is created in the layers 60 of
dielectric, making contact with the active circuitry 42, 45 and _45!. A layer 62 of passivation is
deposited oVt tHERHsPthin PR GlgiEst e Each SR dibtar piikse Beresttd ke layer
62 of passivatiop, and the metal interconnects 63 .align with points of elgctrical cqntact jn the surface
of the Trat 1A BT 48 ST R BHESP R h el e e LA BT Ro i ATE Bbrsbaied over the
surface of the (I:a}/ez{SEZ of passivation, typically of an organic material, and a wide thick line

or

interconnect Network 72 is created in the thicker layer 64 of dielectric, making electrical contact with

the metal plugs 63 or the metal pads of the fine-line interconnect network 61 in or under the layer 62
of passivation, and connected to the semiconductor devices 42 and receiver 45', driver 45' or 24 1/0

circuit 45'. A pRjpt ¢R:OLFIGEVIGR! Faniarkls arovidaddu g sbage %%H}? ARCABEAIAMER fih &Y dielectric

and connected to the ESD circuit 45, and receiver 45', driver 45' or

lines of the invention whereby these interconnect lines have been shown with interconnect
lines 71 and interconnect lines 71'. Interconnect lines 71 have been created above the layer
62 of passivation and act as global signal and clock interconnect lines. Interconnect lines 71'
have been created below the layer 62 of passivation and act as local signal and clock

interconnect lines.

[0109] FIG. 5a shows a cross section of a silicon substrate 40 over which an interconnect
network is created according to the invention, with the interconnect network 74 created in a
thick layer 64 of dielectric overlying a layer 62 of passivation. No ESD, receiver, driver or
I/O circuit access pin is provided through the surface of the layer 64 of dielectric for external
connection. Shown in FIG. 5a and not previously highlighted is the clock or signal
interconnect line 74, providing for an interconnect scheme of thick, wide lines overlying a
passivation layer 62 whereby no external I/O connections are provided. Due to the thick,
wide lines of the interconnect network 74 that is created overlying a passivation layer 62, the
clock and signal distribution 74 can take place entirely within the layer 64, as opposed to
prior art methods where, for clock and signal distribution lines, each thick, wide interconnect
line (where such thick, wide interconnect lines are used) must be provided with at least one

I/O connect point for off-chip connection.
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circuit 45'. [0108] 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 with interconnect lines 71
and interconnect lines 71'. Interconnect lines 71 have been created above the layer 62 of passivation
and act as global signal and clock interconnect lines. Interconnect lines 71' have been created below
the layer 62 of passivation and act as local signal and clock interconnect lines. [0109] FIG. 5a shows
a cross section of a silicon substrate 40 over which an interconnect network is created according to
the invention, with the interconnect network 74 created in a_ thick layer 64 of dielectric overlying a layer
62 of passiv[é)t}ém i ESBofeBane FsatiR A B R Ak L P R B ORI B SRG HB surface of

the layer 64 of dielectric. f ternal connection. Shown in FIG, 5a.and not previous|y highlighted is
the clock or SOAP HBHELH TR 55 BIBURTAG 61 TS AEH o SUbLeh G A ERE TR s

or a

overlying a pasghvaiior\layer, 62 whereoi no.exieinal 9 conneglions 56 proyided, Dus p fhe thick.
wide lines of the INtefconnect Network 74 that is create overlying a passivation ?a)Per , the clock

and signal dslrlion F4 S PIRCORUAMBINAING IANELES ASRRROREA 0. HiPL AR pethods

where, for clock and signal distribution lines, eac wide Interconn ne (where su ick,

wide interconnGet|ipes.a9d!sadaHE G ARMERLY IR AIJRAST G4 SNSRI PAINLLOEPHrchip

connection.

dielectric comprising fine-line interconnect lines, making contact with points of electrical
contact of the active devices 42 in the surface of the substrate 42. A layer 62 of passivation is
deposited over the surface of the first layers 60 of dielectric, and a pattern of conductive
interconnects 63 is created in the layer 62 of passivation that aligns with the points of
electrical contact of the fine-line interconnect network 61 in the surface of the first layer 60
of dielectric. One or more second layers 64 of dielectric are deposited over the surface of the
layer 62 of passivation, the interconnect network 74 in the second layers 64 of dielectric

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

[0111] FIG. 5b provides further insight into the creation of the signal and clock interconnect
lines of the invention whereby these interconnect lines have been shown with interconnect
lines 74 and interconnect lines 74'". Interconnect lines 74 have been created above the layer
62 of passivation and can act as global signal and clock interconnect lines. Interconnect lines
74' have been created below the layer 62 of passivation and act as local signal and clock

interconnect lines.

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

network in the layer 60 that underlies the layer 62 of passivation, the invention also enables
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25 [0110] The method that is used to create the wide thick interconnect lines that is shown in cross
section in FIG. 5a can be summarized as follows and is similar to that described above for FIG. 4a. A
silicon substrate 40 is provided, and active devices 42 have been provided in the surface of the
substrate 40. First thin layers 60 of dielectric are deposited over the surface of the substrate 40, and a
fine-line interconnect network 61 is created in the first layers 60 of dielectric comprising fine-line
interconnect lines, making contact with points of electrical contact of the active devices 42 in the
surface of the substrate 42. A layer 62 of asswatlon is. deposited over the surface of the first layers
60 of dielecf, %Qobgfﬁgﬁg?ﬁ’g?%%ﬁ]d‘ﬁﬁh BRI e pinaqe ekt dinsal ! ?é?é?‘@??ff passivation
that aligns with th po H of e glcal contact .of the.fine-line mtercon ectg %/vorkg n the surface of
the first layel 6%° g‘f Si%P’Sr DY S SAUBRANAYSFS WA BN APS B0 oversthe

surface of the | ecrk6gv { fpa§5| ﬁthﬁ1 tge | 15% c%no ﬁt netw rk 7 rktrrgglseco?d Ia%gtr§ 6Abof dielectric
making elec?rl coritac With e CondUEReE fnterconnects 63n ¢ ay ers passivation. [0111]

FIC. Sb proyide (iber B NENLINIR 1 RIeaian e sional and fost greannetjes of he

invention where ese interc nect ave een OWI'] with interconnect nes 4 and

interconnectlings; (dmBREGEINACHINESY fh1RVR hraRFreaind aRayk Wi layer 62 of passivation and

can act as global signal and clock interconnect lines. Interconnect lines 74' have been created below
the layer 62 of passivation and act as local signal and clock

[0113] It is further of value to briefly discuss the above implemented and addressed
distinction between fine-line interconnect lines and wide, thick interconnect lines. The

following points apply in this respect:

[0114] the prior art fine line interconnect lines are created underneath a layer of passivation,

the wide, thick interconnect lines of the invention are created above a layer of passivation

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

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

[0116] fine-line interconnect metal is typically created using methods of sputter with resist
etching or of damascene processes using oxide etch with electroplating after which CMP is
applied. Either one of these two approaches cannot create thick metal due to cost

considerations or oxide cracking
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interconnect lines. [0112] It must further be emphasized that, where FIGS. 3-5 show a fine-line
interconnect network in the layer 60 that underlies the layer 62 of passivation, the invention also
enables 26 and can be further extended with the complete elimination of the fine-line interconnect
network in the layer 60, however, creating an interconnect network in the layer 64 that uses only thick,
wide wires. For this application of the invention, the first layer of dielectric 60 is not applied, and the
layer 62 of passivation is deposited directly over the surface of the created semiconductor devices 42
in or on the surface of substrate 40. [0113] It is further of value to briefly discuss the above
implementetPdhtl e SLEq R TRATSh BR8P fiRE RS T EFEGIEET RS RN i ck
interconneci lines. The foll Witrt1 ointsta p%in tr#is res ect:t[01]14] the @riqé art fing line igterconnect
lines are creatSH (MR A FADLIESH PASSRRTTGH PRREIGRIY: TRV Mia SRR Se LS FNY invention
are created ghaove a layer of passiyation [0115].the fine-line interconnect lines are typically created in
N layer of S B TE HR R e R o e e S MR T

i i RSGFaR 1 e e I R0 e depgpled as 2 thick

dielectric co Jﬂ”ﬁ ol
. %E 1 I*%f AR ?{erl-@
layer of die ectrlcébecausg‘]gsuch alayero ¢ would develop fissures and crack as a result

[0116] fine-ling INtefFONYeRTMEALIS NRIGRIN GIeRIRE {F e MR L SPHIRI VML e
achieved while the thickness of the layer of dielectric in which the thick metal interconnect

lines are created can be in excess of 2 um.

[0118] Although the invention has been described and illustrated with reference to specific
illustrative embodiments thereof, it is not intended that the invention be limited to those
illustrative embodiments. Those skilled in the art will recognize that variations and
modifications can be made without departing from the spirit of the invention. It is therefore
intended to include within the invention all such variations and modifications which fall

within the scope of the appended claims and equivalents thereof.
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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 27 [0117] 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
electroplating, removing the patterned thick layer of photoresist and performing metal base etching (of
the sputtered thin metal base layer). This method allows for the creation of a pattern of very thick
metal, and metal thickness in excess of 1 pm 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 m.
[0118] Although the invention has been described @p¢hillustrated with reference to specific illustrative
embodiments thereof, it is not intended that the invention be limited to those illustrative embodiments.
Those skilled in the art will recognize that variations and modifications can be made without departing
from the spirit of the invention. It is therefore intended to include within the invention all such
variations and riBRIHRGERSHIRNRIEH L CRAMAT S (P QRBP EBPRRS BB pended claims and equivalents

thereof. 28 Claims o . o o
providing a silicon substrate, a metallization structure over said silicon substrate, and

a passivation layer over said metallization structure, wherein said metallization structure is
formed by a process comprising electroplating; and
forming a passive device over said passivation layer, wherein said forming said
passive device comprises:
depositing a first metal layer over said passivation layer,
after said depositing said first metal layer, forming a patterned photoresist
layer,
after said forming said patterned photoresist layer, electroplating a second
metal layer,
after said electroplating said second metal layer, removing said patterned
photoresist layer, and
after said removing said patterned photoresist layer, etching said first metal

layer.

2. The method of claim 1, wherein said metallization structure is formed by said process

further comprising CMP.

3. The method of claim 1, wherein said passive device comprises an inductor.
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1. A method for fabricating a circuit component comprising: providing a silicon substrate, a
metallization structure over said silicon substrate, and a passivation layer over said metallization
structure, wherein said metallization structure is formed by a process comprising electroplating; and
forming a passive device over said passivation layer, wherein said forming said passive device
comprises: depositing a first metal layer over said passivation layer, after said depositing said first
metal layer, forming a patterned photoresist layer, after said forming said patterned photoresist layer,
electroplating a second metal layer, after said electroplating said second metfl Iaé’/er, removing said

patterned photBFeBRPR Y LitkPL5IA FEBUNY SOy PateIRei S HBIE S5 eRer, etching said first

metal layer. 2. The method of claim 1, wherein said metallization structure is formed by said process
further comprising CMP. 3. The method of claim 1, wherein said passive device comprises an inductor.

29 5. The method of claim 1 further comprising providing a transistor in said silicon substrate.

6. The method of claim 1, wherein said forming said patterned photoresist layer comprising

coating.

7. The method of claim 1, wherein said passivation layer is formed by a process comprising:
depositing an oxide layer, and

after said depositing said oxide layer, depositing a nitride layer.
8. The method of claim 1, wherein said depositing said first metal layer comprises sputtering.

9. The method of claim 1, wherein said passivation layer comprises a topmost nitride layer of

said circuit component.

10. A method for fabricating a circuit component comprising:

providing a silicon substrate, a metallization structure over said silicon substrate, and
a passivation layer over said metallization structure, wherein said silicon substrate comprises
multiple semiconductor devices, and wherein said metallization structure is formed by a
process comprising electroplating; and

forming an inductor over said passivation layer, wherein said forming said inductor

comprises:
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4. The method of claim 1, wherein said passive device comprises a layer of gold. 5. The method of
claim 1 further comprising providing a transistor in said silicon substrate. 6. The method of claim 1,
wherein said forming said patterned photoresist layer comprising coating. 7. The method of claim 1,
wherein said passivation layer is formed by a process comprising: depositing an oxide layer, and after
said depositing said oxide layer, depositing a nitride layer. 8. The method of claim 1, wherein said
depositing said first metal layer comprises sputtering. 9. The method of claim 1, wherein said
passivation layer comprises a t,o,pmo%t nitride layer of said circuit component. 10. A method for

fabricating a circuit comp&HBAt UBAbREhT R JREY & SHIRM SBLIPREYS metallization structure over

said silicon substrate, and alpasg]i‘yatior{.'lgl%/e(r&(g}zer saig fnetallifation structure,(yv ertein said silicon
substrate comprises mulﬁ[f)tlee nic8RYUCo? vllﬁség}ea?‘\c}%ﬁre 4 R AR Srtitture is

formed by a process gromprising electroplating; and forming an inductor over said passivation layer,
wherein said formingysaiid inductor comprises: 30 depositing a first metal layer over said passivation

layer, after said forming said patterned photoresist layer, electroplating a second

metal layer,

after said electroplating said second metal layer, removing said patterned
photoresist layer, and

after said removing said patterned photoresist layer, etching said first metal

layer.

11. The method of claim 10, wherein said metallization structure is formed by said process

further comprising CMP.
12. The method of claim 10 further comprising providing a transistor in said silicon substrate.
13. The method of claim 10, wherein said inductor comprises a layer of gold.

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

coating.
15. The method of claim 10, wherein said passivation layer is formed by a process

comprising:

depositing an oxide layer, and
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after said depositing said first metal layer, forming a patterned photoresist layer, after said forming
said patterned photoresist layer, electroplating a second metal layer, after said electroplating said
second metal layer, removing said patterned photoresist layer, and after said removing said patterned
photoresist layer, etching said first metal layer. 11. The method of claim 10, wherein said metallization
structure is formed by said process further comprising CMP. 12. The method of claim 10 further
comprising providing a transistor in said silicon substrate. 13. The method of claim 10, wherein said
inductor comprises a layer of gold. 14. The, methoda%f claim 10, wherein said forming said patterned

photoresist layer COIFpHALARYLHRAY S48 OFHIS IRTHSTBFLIM PHIAMEREH said passivation layer is

formed by a process comprising: depositing an oxide layer, and 31 after said depositing said oxide
layer, depositing a nitride layer.

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

sputtering.

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

of said circuit component.

18. A circuit component comprising:
a semiconductor substrate;
an ESD circuit in or on said semiconductor substrate;
an internal circuit in or on said semiconductor substrate;
a first interconnecting structure over said semiconductor substrate;
a passivation layer over said first interconnecting structure; and
a second interconnecting structure over said passivation layer, wherein said first and

second interconnecting structures connect said ESD circuit and said internal circuit.

19. The circuit component of Claim 18, wherein said passivation layer comprises a topmost

nitride layer of said circuit component.

20. The circuit component of Claim 18, wherein said passivation layer comprises a topmost

oxide layer of said circuit component.
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16. The method of claim 10, wherein said depositing said first metal layer comprises sputtering. 17.
The method of claim 10, wherein said passivation layer comprises a topmost nitride layer of said
circuit component. 18. A circuit component comprising: a semiconductor substrate; an ESD circuit in
or on said semiconductor substrate; an internal circuit in or on said semiconductor substrate; a first
interconnecting structure over said semiconductor substrate; a passivation layer over said first
interconnecting structure; and a second interconnecting structure over said passivation layer, wherein
said first and . second interconnecting. structures connect said ESD circuit and said internal circuit. 19.

The circuit compBhERT B CRRAEST AR Lnid PHEENAL RS E QB Y RS EYPIESHOSP HtFde layer of

said circuit one t. 20 The wmét comp onent of Clalm 18, wherein said passivation layer
comprises a st m a¥§y8r 0 |r001i1188?350nent 32 21. The circuit component of Claim 18,
wherein said passwatlon layer comprises a topmost CVD insulating layer of said circuit component.

22. The circuit component of Claim 18, wherein said first and second interconnecting

structures are used to distribute power.

23. The circuit component of Claim 18, wherein said first and second interconnecting

structures are used to distribute ground.

24. The circuit component of Claim 18 further comprising an external connection connected

to said ESD circuit.

25. The circuit component of Claim 18 is a semiconductor chip.
26. The circuit component of Claim 18 is a semiconductor wafer.

27. A circuit component comprising:
a semiconductor substrate;
an internal circuit in or on said semiconductor substrate;
a driver, receiver or I/O circuit in or on said semiconductor substrate;
a first interconnecting structure over said semiconductor substrate;

a passivation layer over said first interconnecting structure; and
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22. The circuit component of Claim 18, wherein said first and second interconnecting structures are
used to distribute power. 23. The circuit component of Claim 18, wherein said first and second
interconnecting structures are used to distribute ground. 24. The circuit component of Claim 18 further
comprising an external connection connected to said ESD circuit. 25. The circuit component of Claim
18 is a semiconductor chip. 26. The circuit component of Claim 18 is a semiconductor wafer. 27. A
circuit component comprising: a semiconductor substrate; an internal circuit in or on said
semiconductor substrate; a driver, receiver or 1/0 circuit in or on said semiconductor substrate; a first
interconnecting strii¢HGPEGURF S AR S CH e SISl fHRAS A BURR R b VRSTEIowt BETHARFSt
interconnectin séructure; and 33 a second interconnectin 1structure ver aaid assivation layer,
wherein saié“f%é& éﬁ&er%%‘%}beﬁa“u%tsetF‘é%tHﬁeéc%?r?a%cttrﬁ%@‘r%tse@ n%é%‘%%%‘ilé‘o R A B T ARG driver,
receiver or 1C/(r)cuﬂrcuit. 28. The circuit component of Claim 27, wherein said passivation layer
comprises a {opm'ost

28. The circuit component of Claim 27, wherein said passivation layer comprises a topmost

nitride layer of said circuit component.

29. The circuit component of Claim 27, wherein said passivation layer comprises a topmost

oxide layer of said circuit component.

30. The circuit component of Claim 27, wherein said passivation layer comprises a topmost

CVD insulating layer of said circuit component.

31. The circuit component of Claim 27, wherein said first and second interconnecting

structures are used to transmit a signal.

32. The circuit component of Claim 27, wherein said first and second interconnecting

structures are used to transmit clock.

33. The circuit component of Claim 27 further comprising an external connection connected

to said I/O circuit.

34. The circuit component of Claim 27 further comprising an ESD circuit connected to said

external connection.
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nitride layer of said circuit component. 29. The circuit component of Claim 27, wherein said passivation
layer comprises a topmost oxide layer of said circuit component. 30. The circuit component of Claim
27, wherein said passivation layer comprises a topmost CVD insulating layer of said circuit
component. 31. The circuit component of Claim 27, wherein said first and second interconnecting
structures are used to transmit a signal. 32. The circuit component of Claim 27, wherein said first and
second interconnecting structures are used to transmit clock. 33. The circuit component of Claim 27
further comprising an external connection connected to said 1/0 circuit. 34. The circuit component of
Claim 27 fu&ﬁe?%%ﬁfﬁﬁgiﬁW%WﬁF&ﬁW&&fﬁ@&@?}l@wﬁw&mnaI connection. 34 35. The circuit
component of Claim 27 is a semiconductor chip. 36. The circuit component of Claim 27 is a
semiconductor wafer. 35

36. The circuit component of Claim 27 is a semiconductor wafer.
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