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Bond ‘Pad Schene for Cu Process TECHNI CAL FI ELD [0001] The present invention
rel ates generally to the fabrication of sem conductor devices, and nore
particularly to a nethod of form ng bond pads and a bond pad structure for
sem conduct or devi ces. BACKGROUND [ 0002] Sem conductor devices are used in
many el ectronic applications, such as radios, televisions, cell phones and
conputers, as exanples. Sem conductor devices are often fabricated as
integrated circuits, with hundreds or thousands of devices often being

manuf actured on a single chip. %@%@g&:Aft sem conduct or device or
integrated circuit has Qﬁdfﬁ%‘ili : T &'tﬁr‘&%ﬁss connecti ons nust be
made to the sem conductor device in order to connect it to other electronic
conponents. This is usually acconplished by, after attaching the device to

a packapeHBUOALFIEED or | ead franme, naking el ectrical connection between
t he bond pads of the device and the inner |eads of the package, and the

packag ads _are connected t ins | gcated_on the exterior of the

packag @.9 bﬁi’ re ﬁl‘?rﬂﬁ?sﬁ@t Ipgentiog Bﬁﬁgsrﬂeflér@ﬁ)’l font% fﬁ%B‘FatWé‘Iﬂ%ﬁE}mEB?’dﬁ’éE’F fAeHeEspet ween
the sem conductor device inputs/outputs (1/0O s) and the package,

especi #idmore pprticpledy fog wgthed pE farming bead pady ang abendiprsiatrupbre for 0's. [ 0004]
Wre bonding is typically carried out after the integrated circuit is

at t ac heaghieanductopdeyicggie. Fl exi ble wires are usually attached one at a tine
to bond pads on the integrated circuit,

BACKGROUND

[0002] Semiconductor devices are used in many electronic applications, such as radios,
televisions, cell phones and computers, as examples. Semiconductor devices are often fabricated
as integrated circuits, with hundreds or thousands of devices often being manufactured on a

single chip.

[0003] After a semiconductor device or integrated circuit has been fabricated, electrical
connections must be made to the semiconductor device in order to connect it to other electronic
components. This is usually accomplished by, after attaching the device to a package substrate
or lead frame, making electrical connection between the bond pads of the device and the inner
leads of the package, and the package leads are connected to pins located on the exterior of the
package. Wire bonding is a common technique for making connections between the
semiconductor device inputs/outputs (I/O’s) and the package, especially for integrated circuits

having up to about 224 I/O’s.

[0004] Wire bonding is typically carried out after the integrated circuit is attached to a
package. Flexible wires are usually attached one at a time to bond pads on the integrated circuit,

and the other end of the flexible wire is attached to a contact on the package. Three types of wire
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and t'he other end of the flexible wire is attached to a contact on the
package. Three types of wire -1 bond nethods include thernoconpression
bondi ng, ultrasoni ¢ bondi ng, and thernosoni c bondi ng, as exanples. [0005]
In order facilitate the wire bonding process, typically an integrated
circuit 100 will have bond pads 112 fornmed at a top surface thereof, as
shown in the prior art drawing of Figure 1. 1In the sem conductor device
100 shown, a workpiece 102 having an insulating |ayer 104 formed at a top

regi on thereof, ha conductive, regi on 106 or. urali of conductive
regi on “B@Bethqdéﬂ & RERPFORRTESsiqRdhyR Eﬁ@“ﬂ‘%%?"%ﬂ& a‘f‘ﬂb}éﬁ%ﬁsﬂ’ﬂbct i ve regions
106 may conprise conductive lines, or nay alternatively conprise a pad of

conducknd@gnagtearplesforned in a circular or square shape, as exanples. The
conductive regions 106 nay be electrically coupled to circuits or elenents

(not s )t NALRARIIRAS thel Wit RAdIE prfBs U APREILY b htailtkPEiRGR 1002l f or
exanpl@?m?ooog?B%o fo}n1a gond padr%f%, %y%?cal?y a.%%isi&ation Iéyer 108

. d | j . | | . h
conducte eOHLANET1S fmel BEbIoB R RUELE JeiloPth BEBASEM AR A e 1 °

assivation layer 108°typically conpfises a

first ftng Eleni AL %té ecgev%ce 1%!;) %%%jt%r%q%g%%n@b E‘nh‘gﬂ% atl intsﬁliaﬁrl?%l(ﬁﬁ%%lﬁh I}glgﬁeg o

deposi N a ness o assiva ayer

i ncludes .a seco | gyer of . asma _enhanced si.licon di oxide. ( PE: OX)
dopos: fadoh frerdnrediase S B iTERe A0GP A p A RPN RERIDGY L The
passivation | ayer 108 also includes a third [ayer of PE-Si N deposited in a
t hi cknioggedyithigdhg ingplamg laxﬁéﬂgi-hﬁ*wné%wvawqm[laéwy Cff’Pi‘Eni%Fé’é‘&‘%Fé‘t"Fon | ayer
108 is patterned to expose a portion of the top surface of the

lines, or may alternatively comprise a pad of conductive material formed in a circular or square

shape, as examples. The conductive regions 106 may be electrically coupled to circuits or

elements (not shown) that have been formed in the underlying workpiece 102, for example.

[0006] To form a bond pad 112, typically a passivation layer 108 is deposited over the
insulating layer 104 and exposed portions of the conductive regions 106. The passivation layer
108 typically comprises a first layer comprised of plasma enhanced silicon nitride (PE-SiN)}
deposited in a thickness of about 0.075 um. The passivation layer also includes a second layer of
plasma enhanced silicon dioxide (PE-OX) deposited in a thickness of about 0.4 pm over the first
PE-SiN layer. The passivation layer 108 also includes a third layer of PE-SiN deposited in a

thickness of about 0.6 um over the PE-OX layer.

[0007] The passivation layer 108 is patterned to expose a portion of the top surface of the
conductive regions 106 using traditional photolithography and a photoresist (not shown), and a
bond pad material 112 is deposited over the patterned passivation layer 108. The bond pad
material 112 may conform to the underlying topography of the underlying patterned passivation
layer 108, as shown. The bond pad material 112 is then patterned, also using traditional
photolithography techniques and a photoresist (not shown), to form bond pads 112 that are
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conductive regions 106 using traditional photolithography and a phot oresi st
(not shown), and a bond pad material 112 is deposited over the patterned
passivation |ayer 108. The bond pad material 112 may conformto the
under | yi ng topography of the underlying patterned passivation |ayer 108,
as shown. The bond pad material 112 is then patterned, al so using
traditional photolithography techniques and a photoresist (not shown), to
form bond pads 112 that are -2 electrically coupled to the underlying

conducti ve regions, 106. Wr.es may, then he bgpded. to th d s, 112 to
el ect r?IE%W‘?HQ)YgB‘FPE%dC? tﬁeh‘é“\%g??fl% 8?1%%‘8?‘6%”@8% 'i‘g’ﬁest%ayatﬁﬁ%@i ognél&g?o B0t her
sem conduct or_ device or._circuit, for exanple.. 81 There is trend in
Che. SohmdanRLEgP IR SPopeRiie foisoR g cEFick SIS Ry Rise ok Rodhér s
integrated circuits. As a result, the mninmumfeature size of integrated

ci r cui terigandpderslavicg or siEaNt & eaHPlenal | er. This makes the wire bonding
process for sem conductor devices nore challenging. For exanple, as shown

in Fi 9%?68]1’ HARrSR3%€nd ﬁltgp SdiRSualdl RREGEY (BRRMs BaGiRg dldullRY tHBRiz3 oM Of

| ess. ter a wre 114 1s bonded to the bond pads 112, as shown in Figure

2, s h: etg§atéldlc§rg | REa {egﬁlﬁﬁe @ﬁ%rﬁgﬁg%a%%% glgg [s;{‘ Tge%&gecf)@fggit%ﬁ%e%né o the

def or nat 1on an I'stort1oni o urin e W re~bondi ng
process. .] 00091 Thergf.ore at.is needed in.the art.i bhond pad schene
Phat  praylenest gt Tamkei i BolfBeRouty ot S RhhasR 3aoRafiel ne
S OO koY bl o M9 1B &3 bert bR iceiSa BRas 1

may be 3 um or less. After a wire 114 is bonded to the bond pads 112, as shown in Figure 2,

shorts 116 may be formed between adjacent bond pads 112 due to the deformation and distortion

of the bond pads 112 during the wire bonding process.

[0009] Therefore, what is needed in the art is a bond pad scheme that prevents electrical
shorts between adjacent bond pads when the semiconductor device is subjected to mechanical

stress, such as wire bonding,.

SUMMARY OF THE INVENTION

[0010] These and other problems are generally solved or circumvented, and technical
advantages are generally achieved, by preferred embodiments of the present invention, which
provide a novel bond pad scheme wherein two passivation layers are used in the formation of the
bond pads. Portions of the top passivation layer are disposed between adjacent bond pads so that

shorts are prevented from forming between adjacent bond pads during the wire bonding process.

[0011] In accordance with a preferred embodiment of the present invention, a method of
forming a bond pad of a semiconductor device includes providing a workpiece, the workpiece

having at least one conductive region at the top surface thereof, forming a first passivation layer
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100101 These and ot her problens are generally solved or circunvented, and
techni cal advantages are generally achieved, by preferred enbodi nents of
the present invention, which provide a novel bond pad schenme wherein two
passivation |layers are used in the formation of the bond pads. Portions of
the top passivation |ayer are di sposed between adjacent bond pads so that
shorts are prevented fromform ng between adjacent bond pads during the

wi re bondi ng process. [00111 In accordance with a preferred enbodi nent of

t he present inventi on, met hod of . formn bond pad of a sem conduct or
devi ce®Yh QWBJGEEPIE)‘?‘?&‘)‘H at ﬁ@“ HEIEBFRE&eeion, ég EAECOMRAHFIE ¥8hst one
conductive region _at the top surface thereof,,fornin% a _first passivation

| ayer Or iediSUPRESIVAEPR FAvek el hersacond Presa@Hon kyeds RYtFER\e frBATAPENER M  or i ng
a second passivation |ayer over the first passivation | ayer. The second
passi véeisenend pssivatien lepsriospiibelatleast epergoafuchive Frginy. ped the Fest passton

passi vation | ayer over the at | east one conductive region, and the first
passi viayeronpatieengd ito fgmpatopening th the fifso passiaatiopleydr wyet the etleasf prest  passi vat i on
| ayer over the at |east one conductive region. The first passivation |ayer
openi nepridadtive rédies t The fitktpassichtioh éayseamnthg hpas Sty atidthand tgeeconds a second

w dth, wherein the second width is greater than the first wwdth. A bond
pad mapgkivation 18yed BRSOl WiGEH, wihaiethp 8608d alidth @agtat@itBarche dug WidtR. Aegi on,
the first passivation |ayer and the second passivation |ayer, and the bond

pad meh&fd b ﬂ@exﬁ%@g&@c@d beerftiy RposedRPRAstRAE iRt v I8gith, theAst one
conductive region. 100121 In accordance with another preferred enbodi nent

of the &5@%&%&?Yi§@{ﬂeg&ona p?gwni@ppg&g&r@gggﬁyﬂdcﬁdm&w?sspaae&@& kPogre. at

| east Bhe con I've region-forne

a bond pad over the at least one conductive region.

{0012] In accordance with another preferred embodiment of the present invention, a
semiconductor device includes a workpiece, at least one conductive region formed in a top
surface of the workpiece, a first passivation layer disposed over the at least one conductive
region and over the workpiece top surface, and a second passivation layer disposed over the first
passivation layer. The semiconductor device includes a bond pad disposed over and abutting the
at least one conductive region, wherein the bond pad comprises a greater width within the second
passivation layer than in the first passivation layer, and wherein a portion of the second

passivation layer resides between adjacent bond pads.

[0013] Embodiments of the present invention achieve technical advantages by providing a
scheme for fabricating bond pads of a semiconductor device that prevents shorts between
adjacent bond pads during the wire bonding process. By the use of a second passivation layer,
the bond pads are formed such that the bond pad material does not reside on the top surface of

the second passivation layer. A portion of the second passivation layer resides between each



surface of the workpiece, a first passivation |ayer disposed over the at

| east one conductive region and over the workpiece top surface, and a
second passivation | ayer disposed over the first passivation |ayer. The
sem conduct or device includes a bond pad di sposed over and abutting the at
| east one conductive region, wherein the bond pad conprises a greater w dth
within the second passivation layer than in the first passivation |ayer,
and wherein a portion of the second passivation |ayer resides between

adj ace 0 Enbodi nents_of the prese i nventi.on. achi eve
ol R L e e s R A e RS N
sem conduyct.or deV|ce that prevents shorts between adjacent bond pads

dur i ngS®HEedEREONSondi ng process. By the use of a second passivation |ayer

t he bond pads are forned such that the bond pad material does not reside on

the topogyr f acﬁie%reg&lﬂ% h8LARMEIRABS BraddlPiRe F@YifREs and RBhichDfvaitagl@f second
passi vation | ayer resides between each -4 adjacent bond pad, preventing

hor t |1
shorts, %%dsm% cflbg ‘ﬁﬁz@nﬁdh 1§%Eae?%@lHﬁ%td%ll&?&'ésgﬁﬁloh%\f'tﬁ&nv&@énﬁﬁ?

di nensi oregoi ng has outlined rather broadly the features

and te oﬁ‘l@h‘éﬁaﬁ%gé\?%gg@stgﬁﬁ% n&%ﬁ%‘f%ﬂﬁes Pd%@@atn%r SR (%rfb:oﬁ*ﬁ?é?l’té d N order

that t e |nven I on e better
d t t di nent f

U ont gk g abed ﬁ%ﬁ%@%\?ﬁdﬁ IRt O%P?rf"lgo ' FH Befigh e

I f th t ted by th kji.ll ed th

art. ¢ nAEULHE BB B iR <UBLEI R & BHp R AP GBI OSeam ARGTERS r eadi | y

utilized as a basis for nodifying or deS|gn|ng ot her structures or
disclosed may be readily utilized as’a basis for modifying or designing other structures or

processes for carrying out the same purposes of the present invention. It should also be realized
by those skilled in the art that such equivalent constructions do not depart from the spirit and

scope of the invention as set forth in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] For a more complete understanding of the present invention, and the advantages
thereof, reference is now made to the following descriptions taken in conjunction with the

accompanying drawings, in which:
[0016] Figures 1 and 2 show cross-sectional views of a prior art bond pad scheme;

[0017] Figures 3-6 show cross-sectional views of an embodiment of the present bond pad

invention at various stages of manufacturing; and
[0018] Figure 7 shows another embodiment of a bond pad scheme of the present invention.

[0019] Corresponding numerals and symbols in the different figures generally refer to
corresponding parts unless otherwise indicated. The figures are drawn to clearly illustrate the

relevant aspects of the preferred embodiments and are not necessarily drawn to scale.
. , .



processes for carrying out the same purposes of the present invention. It
shoul d al so be realized by those skilled in the art that such equival ent
constructions do not depart fromthe spirit and scope of the invention as
set forth in the appended cl ai ns. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0015]
For a nore conpl ete understandi ng of the present invention, and the
advantages thereof, reference is now nade to the follow ng descriptions
taken in conjunction with the acconpanying draw ngs, in which: [0016]

[0017) DETATPER DR IR DB ELSRA TIYp B LIdPRIN o ment of the

present bond pad invention at various stages of manufacturing; and [0018]
Fi gur e[0D28JhowsTenadkingy andndsdgi of et presentdy irefected atbsdiment arfdidchesep iredaail
invention. [0019] Corresponding nunerals and synbols in the different

fi gur ebelg@nBrsBbllY bé epREcidted, howel@ SPOITHE f@sdpainiventionl eSEdGinal \Wpplicabldi cat ed.
The figures are drawn to clearly illustrate the relevant aspects of the

pr ef er [QehtRAREKHIHR K cATBE GhSAQA in ASRES SRty of sHERINCIn@exSC AR speidETAI LED
DESCRI PTI ON OF | LLUSTRATI VE EMBODI MENTS [ 0020] " The naki ng and using of the

prese ”%%d%&%?&ﬁ&ﬂﬁﬁ?@%@ﬁ%@nge O SRUTRSA b iRl oDt %Wem{i/&n, should

be appreciate owever, t res i nvention provides man
applic i 2N4. | .hat can be enbodied in a wide variety of
specif%%L%Hﬁ%géﬁgﬁé¥%@g§g%§ﬁ%%%agﬁnbodinents di scussed are nerely
illustrative of specific ways to nmake and use the invention,
[0021] Only two bond pads are shown in each figure; however, there may be many other
bond pads formed in the layer of the semiconductor devices shown in the drawings. While
embodiments are described herein for use with manufacturing bond pads that make electrical
contact to copper-containing conductive regions, the novel bond pad scheme described herein is

also beneficial for semiconductor devices having contact regions comprised of other conductors,

for example.

[0022] With reference now to Figure 3, a method of forming a bond pad of the
semiconductor device 200 in accordance with an embodiment of the present invention will next
be described. First, a workpiece 202 is provided. The workpiece 202 typically comprises silicon
oxide over a single crystal silicon wafer. The workpiece 202 may include other conductive layers
or other semiconductor elements, e.g., transistors, diodes, etc. (not shown). Compound

semiconductors such as GaAs, InP, Si/Ge, SiC, for example, may be used in place of silicon.

[0023] An insulating layer 204 is deposited over the workpiece 202. The insulating layer
204 may comprise an interlevel dielectric such as silicon dioxide, as an example. Alternatively,
the insulating layer 204 may comprise low-k dielectric materials or high-k dielectric materials, for

example.



and do not linmt the scope of the invention. [0021] Only two bond pads are

shown in each figure; however, there may be many other bond pads forned in
the | ayer of the sem conductor devices shown in the drawi ngs. Wile

enbodi nents are described herein for use with manufacturing bond pads that

make el ectrical contact to copper-containing conductive regions, the novel
bond pad schene described herein is also beneficial for sem conductor

devi ces havi ng cont act regions conprised of other conductors, for exanple.

the & @Mlondu%?n@ﬁq%%&?é’%%t EL L i R i

present |nvent|on ex be descri bed F|r rkpi ece, 202 is

pr ovi deRPAUEtHE roRene o6 o615 YEPPEs W%o?ﬁslrrp@fe@egiap‘%o O UTOTuR o
single crystal silicon wafer. The workpi ece, 202 may incl ude ot her
conductqrper 3llgy% 08 othgy m%‘?’ﬁefi‘s cXamPleon HiRIBAuive fegiqns 20@ myy inglydepdingf or s

di odes, etc. (not shown). ound sem conductors such as GaAs, |nP,

Si / Ge, dispased pysr thedasahtiong 1%@372 foreaample, (ppbshews). Ehd dondwstive oamas 24
insulating |ayer 204 is deposited over the workpi ece 202. The insul ating
| ayer m2@dompriseconprciiselizas, ortematvedy they slag compusesuymd shapessuchesa di oxi de,
as an exanple. Alternatively, the insulating |ayer 204 may conprise | owk
di el ectikdularyaligicabdgaaelor Ficglhgilathadl sodxtinglegmThe ¢omdsctive@égio®ipag. - 6
[00241 Conductive regions 206 are forned within the insulating |ayer 204,
as showeratively coMBHsCIthatShaRE] TRScoHdBctive ¢L6RIP08 ntd MR Ichefled AR EIts and nay

alternatively conprise alum num
and/or elements that reside in the underlying workpiece 202. These circuits and elements may

comprise memory devices, logic circuits, or elements such as capacitors, resistors, or diodes, as

examples.

[0025] The conductive regions 206 may be formed in a subtractive process, e.g., a
conductive material may be deposited, and the conductive material is patterned using
photolithography to remove portions of the conductive material and form the conductive regions
206. Insulating layer 204 is then deposited between the conductive regions 206, Alternatively,
particularly if the qonductive regions 206 comprise copper, the conductive regions 206 may be
formed in a damascene process, e.g., the insulating layer 204 is patterned using photolithography,
and a conductive material is deposited over the patterned insulating layer 204. Excess

conductive material is removed by planarizing the insulating layer 204, e.g., using a chemical-

mechanical polish (CMP) process.

[0026] Next, in accordance with an embodiment of the invention, a first passivation layer
220 is deposited over the exposed top portion of the conductive region 206 and the insulating

layer 204. The first passivation layer 220 is preferably relatively thin. For example, the first
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copper alloys, or other netals, as exanples. The conductive regions 206 nmay
include a liner disposed over the insulating |ayer 204, for exanple, (not
shown). The conductive regions 206 nay conprise conductive |lines, or
alternatively they may conprise a pad shape, such as a circular,

elliptical square or rectangul ar pad, as exanples. The conductive regions
206 may alternatively conprise other shapes. The conductive regions 206
may be coupled to circuits and/or elenents that reside in the underlying

AT R A R

exanpl es. [0025] The conductive regions 206 may be fornmed in a subtractive
procesgl,ayé?rapr}se&thle%tﬁawﬂwgfrﬁm%}?%@-S#Ey BEXHBYBsi t ed, and the conductive
material is patterned using photolithography to renove portions of the

conducjdog®] Mt @londkmBb@meRt, Meliie aanEkeh Laver 720ToRRisctGRree lﬂf“dl ahé ngkt | ayer
204 is then deposited between the conductive regions 206. ternatively,

parti Cgésgig%tyorgg%y%ggo gfanfau&a Fiie8siliesH rﬁ&ﬁie%@@h g@ggfédso%eme ?%Pﬁgﬁé‘%gﬁ%q-”“ ive

regi on ornmed 1 n a damasce ss, e.g. ul ating

| ayer SR dRuRBL LaA Sob ! ANOL O LADRGRARN 07 AERRdUEINS ™! o7 2l

i s deposi OoVer erned 1 ns I ess conducti ve

material i.s.renmved, b | anat zi t he .i.nsul.ating dayer. 2 ., using a
Chem oo TpReRATaIes BeEnt R epped La kst @bBririael 035 Pl it 1
an enbqodi yent.. of the inventiqn, a first passivation |ayer 220 is deposited
over t f@‘%ﬁ&&?@an t%% Byt il ﬁ%bﬁt Pﬁ%’é(afé?i’rﬁa?(ﬁ{tﬁ% Sp S5sigs Qwoa%aﬁewmde
insulating |ayer 204. The first passivation |ayer 220 is preferably

r el at i \A¥p5depesited iy thicknassof approxigataly @P75 pm over the PE-OX layer. Alternatively,

the first passivation layer may comprise 2 single layer, a bi-layer and may comprise other

insulating materials, for example.

[0028] A second passivation layer 222 is deposited over the first passivation layer 220, as
shown in Figure 3. Preferably, the second passivation layer comprises a thickness that is greater
than the thickness of the first passivation layer. For example, the second passivation layer 222 is
preferably approximately at least 2 times greater than the thickness of the first passivation layer
220, and more preferably is approximately 3 to 6 times greater than the thickness of the first

passivation layer.

[0029] The second passivation layer 222 preferably comprises two or more layers, and in
one embodiment, the second passivation layer 222 preferably comprises an oxide layer such as
PE-OX deposited in a thickness of 0.4 um, and a silicon nitride layer deposited over the oxide
layer in a thickness of 0.6 um, for example. Alternatively, the second passivation layer 222 may

comprise a single layer, a tri-layer, and may comprise other insulating materials, for example.

[0030] The second passivation layer 222 is patterned to remove the second passivation layer

222 material from over the conductive regions 206, as shown in Figure 3. The second
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17 passivation layer 220 is preferably 0.3 p.mor less. Aternatively, the
first passivation |ayer 220 may conprise a thickness ranging fromO0.1 to
0.8 pin, for exanple. [00271 In one embodinent, the first passivation |ayer
220 conprises three layers. The first passivation |ayer 220 includes a
first silicon nitride |layer deposited over the insulating |ayer 204 and
conductive regions 206 in a thickness of approximately 0.075 gm The first
passivation |ayer 220 also includes a |ayer of PE-OX deposited in a

t hi ckn . of QX4 | 2 mover, .the first silicon nitride |ayer.
The 11 PpRiulRRL A% IR B baitessp, %’fs’éﬂ%ﬁabe{&égfatmiea ?gaorgﬁlﬁt T ﬁi"m er de
| ayer deposited .in a thickne of ., approxi matel y. 0. m.over e -

| ayer . O O seane g vauop R 720, PagsREs (ke lBiarestty andfiy Vg e baerstt ngi e

| ayer, a bi- er_and na onprise other insulating materials, for

ex)altrrpl @Pa[ﬁe@z*% undegyiog ﬁ‘EP%BégéﬁSVéF%HY?”&%r Thophqteregigindicn 8FPBEEST t he first
passi vation_| ayer 220, as shown in Figure 3. Preferably, the second

passi vEMORL|leAying thespictuse shoyniniFigured sAtterattively, ghenkibpgraphiatachnimgies hi ckness
of the first passivation |ayer. For exanple, the second passivation |ayer
222 i smapbepeddppyiteapiesriond padsivation lapers222 tines greater than the

t hi ckness of the first passivation |ayer 220, and nore preferably is

pacsi viABAE! Y Sebiod shly g Hhe R e e e DB ERE S nsh e Tiesiny

SRR =N TN R T NEMETC I X LT U,

gsgfsi hgeg %n@gte}ngé ge‘égzei\(f Sasgiirat?dnaiaygerrnzzg Qr(ljd g(pglseldl p%(r)t?ong Io% ’Eﬂe%?stlp%gs?\raﬁgr? posi ted
layer 220. The photoresist is then patterned, and the photoresist is used as a mask, while the first
passivation layer 220 is etched. The photoresist is then removed, leaving the structure as shown

in Figure 4. Alternatively, other lithography techniques may be used to pattern the first

passivation layer 220.

[0032] In accordance with embodiments of the present invention, preferably, the opening in
the second passivation layer 222 has a greater width than the width of the opening formed in the
first passivation layer 220. The second passivation layer 222 opening may be 0.4 um wider than
the first passivation layer 220 opening, although the difference in the first and second passivation
layer opening widths may alternatively range from about 0.1 to 0.8 pm, as examples. Note that
the top surface 224 of the conductive regions 206 is exposed after the first passivation layer 220

is patterned.

[0033] A bond pad material 212 is then deposited over the exposed conductive regions 206,
and the first and second passivation layers 220 and 222, as shown in Figure 5. The bond pad
material 212 abuts the top surface of the conductive regions 206 and makes electrical contact
therewith. The bond pad material 212 may comprise an alloy such as aluminum-copper, for
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tayer in a thickness of 0.6 gm for exanple. Aternatively, the second
passi vation |ayer 222 may conprise a single layer, a tri-layer, and may
conprise other insulating materials, for exanple. [00301 The second
passivation |ayer 222 is patterned to renpve the second passivation |ayer
222 material fromover the conductive regions 206, as shown in Figure 3.
The second -8 passivation |ayer 222 may be patterned, for exanple, by
depositing a photoresist (not shown) over the second passivation |ayer

222, patterni t he, phaotoresi st, .and the ing the.phoforesist. to pattern
Che uh et AR Shanah el Teboun BREphRaE 247 i SRR RITE GRR e
stripped ar enoved, |eaving the structure sho in FEigure 3.

Alter n@ﬁe%lﬁ-ﬁ)f SR IIPPH?)E)‘F'g ‘S%‘G‘Bte&lﬁ HﬁjPﬁﬂ%@g m V\qﬁé&?}g‘%‘g cprgprses 2R IO he
second passjvation | ayer 222. [00311 Referring nowto Figure 4, the first
passi vERTBHE 8y & 9P ajunipye ﬁnﬁE)Qtstt% P He@Prerhdhf ppud padgpatenial €7 BRY Payer 220
may be patterned, for exanple, by depositing a photoresist (not shown)

over t fepopitadiie p Heeknsacfmapioabrdtelud i05n 115ayeiongampley altboyel € hesd Pabns of t he
first passivation |ayer 220. The photoresist is then patterned, and the
phot or miegti 318 mayedmpsisaothershickwdsids e Ptefiealfly,rtbe thigkaessiof teibond pad/metefi@0 i s
etched. The photoresist is then renoved, |eaving the structure as shown in

Fi gur e21® is Msk éindid thiekyess of the kedohd pasgivatidiylajes CDR fqtesmply Tie bosédad o
pattern the first passivation [ayer 220. [00321 In accordance with

enbodi faRtisl 0D hdibeIepseBl bl ByifRtih®Tor REMPRI ably, the opening in the
second passivation |ayer 222 has a greater wwdth than the wdth of the

openinE@forned in the first passivation |ayer 220. The second passivation
| ayer 34l penhionayn igues 6 the bandded pgipsial 212 is patterned, also using

photolithography, for example, to form bond pads 212 that are electrically coupled to the
underlying conductive regions 206. Note that because a portion of the second passivation layer
222 is disposed between adjacent bond pads 212, shorting of the bond pads 212 is prevented

during subsequent wire bonding processes or flip-chip packaging processes, as examples.

[0035] An alternative embodiment 300 of the present invention is shown in Figure 7. In
Figure 7, a wire 314 is shown bonded to the underlying bond pads 312. Again, because a portion
of the second passivation layer 322 resides between adjacent bond pads 312, shorting of adjacent
bond pads 312 is prevented, in accordance with embodiments of the present invention. Note also
that there exists a height differential “y” between the height of the second passivation layer 322

and the top surface of the bond pads 312.

[0036] Also note that in this embodiment, a stop layer 328 is disposed between the
conductive regions 306 and the bond pads 312. The stop layer 328 may comprise TaN deposited
in a thickness of about 0.06 pm, as an example, although alternatively, the stop layer 328 may
comprise other thicknesses and materials. The stop layer 328 may be deposited over the
conductive regions 306 prior to the deposition of the bond pad material 312, for example.

-10-



the first passivation |ayer 220 opening, although the difference in the
first and second passivation |ayer opening widths may alternatively range
fromabout 0.1 to 0.8 p.m as exanples. Note that the top surface 224 of

t he conductive regions 206 is exposed after the first passivation |ayer 220
is patterned. [0033] A bond pad material 212 is then deposited over the
exposed conductive regions 206, and the first and second passivation

| ayers 220 and 222, as shown in Figure 5. The bond pad material 212 abuts

the to OEJ?']r f acf%v%];l%tg%sgo e(r)n%g) &r&ein?/seof %l%ﬂh@e%%g%?ﬁ%}ul%g grog/ﬁ 1§§ ? g@%@tﬁ@:z]rcfgéni%g nt act

t herewtt The "bon materia may

al um numcopper, for .-9 exanple, althoygh altegrnativel e _bond pad

mat o | HRPPES st SRR R pBercatogs T deteBr bord plde, TR RRIDRAT 1 one
enbodi ment, .the bond pad material preferagbly conprises an alloy containing
95 to YIBGIAMIFETATRIIIG SEOIeRUSEAVEE BpRting ARecstis Al Tipseh ek eiag 212 may be
deposited in a thickness of approximately 1.0 to 1.5 pm for exanpl e,

al t houBI9cesEes, Hrdsoguerentpenad bridging whemthe serisprdustor deties issubiertpbioses.
Preferably, the thickness of the bond pad material 212 is less than the

t hi cknelsgried] tasisewbercpmblespagyshensed torcontagicthe ORI pafloR 1 2awidd2e. The bond pad
material 212 may be deposited by sputtering, for exanple. [0034] As shown

T R T R s
G RN B R AN R
bond pgg I%age]]ge’reig r\lr?trhf)liltn(gapgéin}g %mbt Q gpigfa aﬁll%l sczzg'pze oif ?he%&xee\;l%gg gg defined by the
appended claims. For example, many of the features, functions, materials and processes
described herein may be varied while remaining within the scope of the present invention.
Moreover, the scope of the present application is not intended to be limited to the particular
embodiments of the process, machine, manufacture, composition of matter, means, methods and
steps described in the specification. As one of ordinary skill in the art will readily appreciate
from the disclosure of the present invention, processes, machines, manufacture, compositions of
matter, means, methods, or steps, presently existing or later to be developed, that perform
substantially the same function or achieve substantially the same result as the corresponding
embodiments described herein may be utilized according to the present invention. Accordingly,

the appended claims are intended to include within their scope such processes, machines,

manufacture, compositions of matter, means, methods, or steps.



during subsequent wire bonding processes or flip-chip packagi ng processes,
as exanples. [0035] An alternative enbodi nent 300 of the present invention
is showmn in Figure 7. In Figure 7, a wire 314 is shown bonded to the
under|yi ng bond pads 312. Again, because a portion of the second
passivation | ayer 322 resides between adjacent bond pads 312, shorting of
adj acent bond pads 312 is prevented, in accordance wth enbodi nents of the
present invention. Note also that there exists a height differential "y"
bet ween the hei ght of the second passivation |layer 322 and the top surface
of the Hpgﬂgﬂﬁéﬁ. 100361 Also note that in this enbodi nent, a stop

| ayer IS |sposeJ bet ween the conductive regions 306 and the bond pads
312. The stop |ayer 328 may conprise TaN deposited in a thickness of about
0. 06 gin Aasetlnl efamphg 2 bekd proludla sedntcendatar deviys, thdreetbodorhmisgrg: 328 may
conprise other thicknesses and materials. The stop |ayer 328 may be

deposi ted over..t he conductive yegiqns. 30 rior to the deposition of the
bond pad nehrGrAiaE &SRR, e Horkeighc WS PRl bRe e Rl B atBY Skt BB et o o
t he invegéégg igclude providing a schene for formng bond pads of

sem coftt T®@evi ce that prevents shorts in adjacent bond pads. The bond
pad schene is advantageous during subsequent w re bondi ng processes or

flip-chip pRekRgiatest faEDRss AFer AR HRIWRKRERRALS1RAInDEIAAENE Yhen t he
sem conductor device is subjected to electrical tests, when probes may be

used to contact the bond pads 212 and 312. [0038] Although enbodi nents of
t he presentforgingaspesnd passiation layairrghths §ey pawiatipreleyer; descri bed in detail,
it should be understood that various changes, substitutions and alterations

can patterning the second passivation layer to form an opening in the second passivation layer

over the at least one conductive region;

patterning the first passivation layer to formn an opening in the first passivation layer over
10 the at least one conductive region, wherein the first passivation layer opening has a first width
and the second passivation layer has a second width, wherein the second width is greater than the

first width;

depositing a bond pad material over the exposed at least one conductive region, the first

passivation layer and the second passivation layer; and

15 patterning the bond pad material to form a bond pad over the at least one conductive

region.

2. The method according to Claim 1, wherein the at least one conductive region comprises

copper, and wherein depositing the bond pad material comprises depositing aluminum-copper.

20
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be made herein wthout departing fromthe spirit and scope of the invention
as defined by the appended clains. For exanple, many of the features,
functions, materials and processes described herein may be varied while
remai ning within the scope of the present invention. Mreover, the scope
of the present application is not intended to be I[imted to the particul ar
enbodi nents of the process, nmachi ne, manufacture, conposition of matter,
means, nethods and steps described in the specification. As one of

ordinary_skill in the art will readily appreciat rom.the disclosure of
The pr oo R mhobiPEne BibEsS aersth eHRoRERS Titnat A TREHA GBS | on. of
matter, nmeans, nethods, or steps, presently existing or later to be
devel ofepgsitipgaioupbPried i Hog ol alley cantripingfa te dRe s alwainuerand0-Sem eve

substantially the same result as the correspondi ng enbodi nents descri bed
her ei ncapgyr-be utilized according to the present invention. Accordingly,

t he appended clains are intended to include within their scope such
processes, nachi nes, nmanufacture, conpositions of matter, means, nethods,
or steps. WHAT IS CLAIMED IS: 1. A nmethod of form ng a bond pad of a

sem conductor device, the nethod conprising: providing a workpiece, the
wor kpi éc®hdmvihnd aaordiepstCleme2, donu compesingdipositing a stop ldyepoves tirefah teast
thereof; 5 formng a first passivation | ayer over the workpi ece and at

| east oieconidive kdgieh, befgiedeposifity it Bondpadaaaethlpassi vati on | ayer over the
first passivation |layer; patterning the second passivation |ayer to form an
opening in the second passivation |ayer over the at |east one conductive
regi on;

5. The method according to Claim 4, wherein depositing the stop layer comprises depositing

TaN.
10

6. The method according to Claim 1, wherein forming the first passivation layer comprises
depositing a first layer of silicon nitride, depositing a layer of silicon dioxide, and a depositing a

second layer of silicon nitride.

16 7. The methed according to Claim 6, wherein depositing the first and second layers of silicon
nitride comprise depositing approximately 0.075 pm of silicon nitride, and wherein depositing

the layer of silicon dioxide comprises depositing approximately 0.25 pum of silicon dioxide.

8. The method according to Claim 1, wherein forming the second passivation layer comprises

20  depositing a layer of silicon dioxide and depositing a layer of silicon nitride.
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patterning the first passivation layer to forman opening in the first
passi vation | ayer over 10 the at |east one conductive region, wherein the
first passivation |ayer opening has a first width and the second
passivation | ayer has a second width, wherein the second width is greater
than the first wdth; depositing a bond pad material over the exposed at

| east one conductive region, the first passivation |ayer and the second
passivation |layer; and 15 patterning the bond pad material to forma bond

pad over.the at.leasi o conductive. region. .2. The.nmethod.according to

G o m &, ThiEpbd eGeRBlng BUGETE S AersiPind BieoBigr SO PPLEESERLY. ' o
wherein depositing th nd .material conpri.ses depositin o

Bl o nOsRoSE B PO matebt Rl isB AG Bt EoPeeii e g plfep
depositing the bond pad material caonprises . deposjting about 1.0 to 1.5 gm
of an aﬂql%fowﬁﬁ%siqw?@ﬂwppw%%@%ﬂ %Ogﬂh?%trﬁi% to 5% copper. 5 4. The
nmet hod according to Caim2, further conprising depositing a stop | ayer
over the at | east one conductive region, before depositing the bond pad

material. 5. The method according to Claim4, wherein depositing the stop

| ayer conprises depositing TaN. 10 . . i
5 10. The method according to Claim 1, wherein depositing the bond pad material comprises

depositing the bond pad material in a thickness less than thickness of the second passivation

layer.

11. The method according to Claim 1, wherein forming the second passivation layer comprises

10  forming a layer having a thickness greater than the thickness of the first passivation layer.

12. The method according to Claim 1, wherein providing the workpiece comprises providing a

workpiece having two or more conductive regions at the top surface thereof, wherein patterning

the second passivating layer and patterning the bond pad material comprises leaving a portion of
16 the second passivation layer disposed between two adjacent bond pads, wherein the portion of

second passivation layer prevents shorting of the adjacent bond pads.
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6. The method according to Claimi1, wherein formng the first passivation
| ayer conprises depositing a first layer of silicon nitride, depositing a
| ayer of silicon dioxide, and a depositing a second |ayer of silicon
nitride. 15 7. The method according to Cl aim6, wherein depositing the
first and second | ayers of silicon nitride conprise depositing
approximately 0.075 p.mof silicon nitride, and wherein depositing the

| ayer of silicon dioxide conprises depositing approximately 0.25 m of
siIicoT3dA%éhgenm§tITQ%Agethodgaqcording to Claim1, wherein formng the
second  paSPURPPUKIr 45 8r% CONBYT s 20 depositing a |ayer of silicon

di oxi de and depositing a layer of silicon nitride. -13 9. The nethod
accordi ng towGlikpiae;8, wherein depositing the layer of silicon dioxide
conprises depositing approximately 0.4 pm of silicon dioxide, and wherein

depositing the |ayer of silico nitride conprises depositing approxinately
0.6 }gym of at??alsf %ﬁoﬂgﬁqlfﬁé?g‘@r}?@ed?ﬂétm“ﬁ%& %fzg%WB%EfCFO Claim 1, wherein
depositing the bond pad material conprises depositing the bond pad

mat erial i Na frst PAsCivARSSla) @ Apbdid Bvihhe Nesborf cohiMR:tive eith RASIEMBL | ON
| ayer. 11. The net hod according to Claim1, wherein formng the second

pasgiva%ﬂ&nkgﬁ%%hﬂggyprises 10 formng a |layer having a thickness greater
than the thickness of the first passivation layer. 12. The nethod accordi ng
to Aaim1l, wherein providing the workpiece conprises providing a

wor kpi ece hasdcary paseivastonrdeayes dispergd ovénthe firsypassivatom leyess t op surface t hereof,
wherein patterning the second passivating |layer and patterning the bond

pad materiaj b&ﬁ%ﬁh%s%ﬁséd%@&j 49 a%ut@igé Eﬂe%'le%t one conductive region, wherein the

bond pad comprises a greater width within the second passivation layer than in the first
passivation layer, wherein a portion of the second passivation layer resides between adjacent

10 bond pads.

14. The semiconductor device according to Claim 13, wherein the at least one conductive region

comprises copper, and wherein the bond pad material comprises aluminum-copper.

15 15. The semiconductor device according to Claim 13, wherein the bond pad material comprises

about 1.0 to 1.5 pm of an alloy containing 95 to 99.5% aluminum and 0.5 to 5% copper.

16. The semiconductor device according to Claim 15, further comprising a stop layer disposed

over the at least one conductive region.

20

17. The semiconductor device according to Claim 16, wherein the stop layer comprises TaN,
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15 the second passivation | ayer disposed between two adjacent bond pads,
wherein the portion of second passivation |ayer prevents shorting of the
adj acent bond pads. 13. A sem conductor device, conprising: a workpiece;

at | east one conductive region forned in a top surface of the workpiece; a
first passivation |layer disposed over the at |east one conductive region
and over the 5 workpiece top surface; a second passivation |ayer disposed
over the first passivation |ayer; a bond pad di sposed over and abutting the

at |ea ne condyctive region,. erein. th bond d conprises a greater
o it o AR RR G S el R o e T PR BB S Ve on
| ayer, wherein_.a portion. of the second, passiyvatjon | ayer resides_between
ad] aceFRMPTIS® B HFAIAIGRS Slipan ne: 8 P Oh RHRER SHORAS IS ELRSE B SO 000 ai m 13,
wherein the at | east one condugtive_regjon conpri ses copper, and wherein

the boRdFRsdaysieand isstond dasr plsdlacormifrirp dispesed pesr thersilicpy diogide. seni conduct or

devi ce according to Caim 13, wherein the bond pad material conprises
about 1.0 to 1.5 gmof an alloy containing 95 to 99.5% al um numand 0.5 to
5% copper. 16. The sem conduct or device according to C aim 15, further
congrisin a stop layer disposed over the at |east one conductive region.
20 97. 1§hEhasssmieondution davicg@agtoeding teclei b8y wheredh thierfirstend wirondjayersioé st op
| ayer conprises TaN

silicon nitride comprise approximately 0.075 pm of silicon nitride, and wherein the layer of

silicon dioxide comprises approximately 0.25 pm of silicon dioxide.

20. The semiconductor device according to Claim 13, wherein the second passivation layer

10 comprises a layer of silicon dioxide and a layer of silicon nitride.

21. The semiconductor device according to Claim 20, wherein the layer of silicon dioxide
comprises approximately 0.4 pm of silicon dioxide, and wherein the layer of silicon nitride

comprises approximately 0.6 um of silicon nitride.

15

22. The semiconductor device according to Claim 13, wherein the bond pad material comprises

a thickness less than thickness of the second passivation layer.

23. The semiconductor device according to Claim 13, wherein the thickness of the second

20  passivation layer is greater than the thickness of the first passivation layer.
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:15 18. The seni conductor device according to Caim 13, wherein the first
passivation | ayer conprises a first layer of silicon nitride, a |ayer of
silicon dioxide disposed over the first silicon nitride |layer, and a
second | ayer of silicon nitride disposed over the silicon dioxide. 5 19.
The sem conduct or device according to C aim 18, wherein the first and
second |l ayers of silicon nitride conprise approximtely 0.075 [Lm of
silicon nitride, and mherein t he Iayer of silicon dioxide conprises

appr OXbﬂa’r l% l%a?conéuc?g € V\}ﬁg F‘%Cfé’g&}?%{c’%a m 13 w%erex h%e tpg{p 10Tk 0@9&%}’1 rBasggrgﬁ()Cne

according € second passivation lIa onprises a

e coRMTAEH RGBT e HBESTTR] PED PP Eam' kAbwE ae%ibwa@' Yof silicon

di oxi de conprises approxinmately 0.4 pmof silicon dioxide, and wherein the
| ayer of silicon nitride conprises approximately 0.6 mof silicon nitride.
15 22. The sem conductor device according to Caim 13, wherein the bond pad
material conprises a thickness |less than thickness of the second
passivation |ayer. 23. The sem conductor device according to Claim13,
wherein the thickness of the second 20 passivation |layer is greater than
the thickness of the first passivation layer. -16 24. The sem conduct or

devi ce according to Claim 13, wherein the portion of second passivation

| ayer residing between adjacent bond pads prevents shorting of the adjacent
bond pads.
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