0 4 APR 2006 1 2 3 Structure and Met hod For Fabricating a Bond Pad
Structure 4 5 6 Background of Invention 7 1) Field of the Invention 8 The
present invention generally relates to a sem conductor device, and 9 nore
specifically, to a bonding pad el ectrode structure and to ) tpo@@@i

cal

structure that 10 prevents generation of cracks derived from
stress fromwre bonding. 11 12 13 2) Description of the Related Art 14
Integrated circuits nmust be electrically contacted. The electrical 15
connection fromthe external pins of the integrated circuit package to the
integrated circuit 16 goes through bond pads which are |ocated on the
periphéry of the .integrated circuit. The 17 bond pads are netal areas
which are electrically connected to the devices in the integrated 18
circui# via and electrically conducting wiring layers (e.g.,. Metal
| ayers). Due to 19 conventional bonding technol ogy used to, for exanple,
attach3wires to thsthrasrepadsMatithd Pt ¥abri@singn BanbPidStiueturiene bond pads
have rel atively |arge di nensions as conpared to the

4

5

6 Background of Invention

7 1) Field of the Invention

8 The present invention generally relates to a semiconductor device, and

9  more specifically, to a bonding pad electrode structure and to a bond pad structure that

10 prevents generation of cracks derived from mechanical stress from wire bonding.

11

12

13 2) Description of the Related Art

14 Integrated circuits must be electrically contacted. The electrical

15 connection from the external pins of the integrated circuit package to the integrated circuit

16 goes through bond pads which are located on the periphery of the integrated circuit. The

17  bond pads are metal areas which are electrically connected to the devices in the integrated

18  circuit via and electrically conducting wiring layers (e.g.,. Metal layers). Due to

19 conventional bonding technology used to, for example, attach wires to the bond pads and

20 to design constraints, the bond pads have relatively large dimensions as compared to the

21 device dimensions and occupy or cover a significant portion of the chip surface. The area |
1




21 devi ce di mensions and occupy or cover a significant portion of the chip
surface. The area 1 0 4 APR 2006 1 underneath the bond pads thus occupies a
substantial fraction of the entire chip surface. 2 The electrical
connecti on between the package and the bond pad 3 requires) fhABR c2006
integrity as well as high electrical conductivity. The conventional 4
bondi ng process used to formthe connection typically requires either or
both el evated 5 tenperatures, high pressures and ultrasonic energy to
produce a good connection between 6 the wire and the bond pad. If the bond

pad is Qqn a dielectric, th ondi ng,condjtiops 7 produce nechani cal

Ctressed i geBee dhednd .Sahléog‘%qpéesssa#aw Giacbit abe enie CRDSESERE in 8
| eakage currents through the dielectric between the bond pads and the
under | y2ng substrate, Shehlecthicileonnation briween thegpackege dng thobmdataidng. The

| eakage currents preclude use of the 10 substrate area under the bond pads

f or devBce rpdiife pigsitd entedity deoreias hiylh ddreriel tocienely. dhe chnvkntohgt rat e
utilization for device purposes. 12 13 The inportance of overconm ng the

var i ous 4defahieRGhGRs e to ARRVRe Eénne%r?t‘{zgfiﬁﬂ‘f?&lu%s LiRr 6XBRRRIVRed

t echnol ogi cal devel opnent directed to the subj’ect, as 15 docunented by the

o ovant ok 55 b Sa PR P PR
ISR TR R T L I
7  produce mechanical stresses in the dielectric. The stress may cause defects which result in
8 leakage currents through the dielectric between the bond pads and the underlying substrate,
9  which is frequently electrically conducting. The leakage currents preclude use of the
10 substrate area under the bond pads for device purposes thereby decreasing the efficiency of
11 substrate utilization for device purposes,
12
13 The importance of overcoming the various deficiencies noted above is
14 evidenced by the extensive technological development directed to the subject, as
15 documented by the relevant patent and technical literature. The closest and apparently

16  more relevant technical developments in the patent literature can be gleaned by considering

17 US 5,084,752(Satoh et al.) that shows an embodiment a bonding pad comprising a buffer

18 layer.

19 US 4,636,823(Abe) shows a bond pad over a polysilicon layer,
20 US 5,149,674(Freeman, Jr. et al.) shows bond pad.

21 US 5,751,065(Chittipeddi et al.) shows a bond pad.
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19 US 4, 636, 823(Abe) shows a bond pad over a polysilicon layer. 20 US
5,149, 674(Freeman, Jr. et al.) shows bond pad. 21 US 5, 751, 065(Chitti peddi
et al.) shows a bond pad. 2 0 4 APR 2006 1 US 5,923, 088(Shiue et al.) shows
a bond pad structure. US 6,020,647(Skala et al) reveals ﬁ%rﬁg g@ﬂ
structure with patterned features US 5,502, 337(Nozaki) sho di ng pad
with multiple interconnect |ayers 6 However, there is a need for an

i mproved bonding pad. 3 0 4 APR 2006 1 2 Summary of the Invention 3 An
enbodi ment of the present invention provides a structure and 4 nethod of
manuf acfuring a bond pad ich is characterized as fqllows. W provide a
top 5 Wiring |ayer andUﬁ\g?g@é 'Z?Phé%ft?ti Séhmabwgéﬁ?m%?-sem conduct or
structure. The buffer 6 dielectric layer is formed over the top wiring

| ayer ahd the top di el edB R0V kalaastal). revials abdnspad strbciifeewith paitimebeni ng
in the buffer dielectric | ayer exposing at |east of portion of the 8 top
W ring bayéatur forma barrier |ayer over the buffer dielectric |ayer, and
the top wiring 9 layer in the buffer opening. A conductive buffer layer is

formed gver the barri erUb%ﬁfﬁzﬁ3f3?§?loz%%2§§x%§5ibSEdiﬁé‘g\%&&Rﬁ%ﬂiiM@ iRbichRfect ayer

to forma buffer pad in the openi ng.
5 layers.
6 However, there is a need for an improved bonding pad.




11 form a passivation |layer over the buffer pad and the buffer dielectric

| ayer. W forma 12 bond pad opening in the passivation | ayer over at |east
a portion of the buffer pad. W form 13 a bond pad support |ayer over the
buffer pad and the buffer dielectric layer. W forma 14 bond pad | ayer
over the a bond pad support |ayer. The bond pad | ayer andl 4hﬁ¥qum pad 15
support |layer are patterned to-forma bond pad and bond pad support. 16 The
buffer pad and the (bond-pad) - support |ayer under the bond pad 17 provide
the stress relief needed so that the integrity of the dielectric layers is
not destroyed 18 during the bonding process. Furthernore, the buffer pad
can havé a | arger area than the 19 bond pad and therefore can provide nore
support. 20 The above advantages and features are of representative

. enbodi n@nts 21 only, and are ndfummbhaysf ihednaastier excl usive. They are
presented only to assist in 4 0 4 APR 2006 1 understanding the invention.

I't shouBd be under st 0odahR#tbolilifisht BF SeNHesdn® RV BlobMRs Qbur@dthre ahd! he
i nventions defined by the clainms, to be considered imtations on the

e 0 s S RS

contradgct or. inth t hey .cann e . sinmultaneouysly 5 present in a single
embodi mint Mgl 1 a pdielsdue ML ey BVl TESOBECObS B g e tbuer 6
the invention, and inapplicable to others. Furthernore, certain aspects of
t he cl aP medicfedinit/ yer is ommsedeovrsttheep witing byssand the tari diclepioinsiMD) laer. We

i nference should be drawn 8 regardi ng those discussed herein relative to
those nét dorscadsélr (padpopenindinrthe baffierfdislectric layer exposing at least of portion of the

- 8 top wiring layer. We form a barrier layer over the buffer dielectric layer, and the top wiring
9 layer in the buffer opening. A conductive buffer layer is formed over the barrier layer. We

10 planarize the conductive buffer layer to form a buffer pad in the buffer (pad) opening. We
11 form a passivation layer over the buffer pad and the buffer dielectric layer. We form a
12 bond pad opening in the passivation layer over at least a portion of the buffer pad. We form
13 abond pad support layer over the buffer pad and the buffer dielectric layer. We form a
14 bond pad layer over the a bond pad support layer. The bond pad layer and the bond pad
15 support layer are patterned to form a bond pad and bond pad support.
16 The buffer pad and the (bond pad) support layer under the bond pad
17 provide the stress relief needed so that the integrity of the dielectric layers is not destroyed
18  during the bonding process. Furthermore, the buffer pad can have a larger area than the
19 bond pad and therefore can provide more support.
20 The above advantages and features are of representative embodiments

21 only, and are not exhaustive and/or exclusive. They are presented only to assist in
. .



9 purposes of space and reducing repetition. Thus, this summary of features
and advantages 10 should not be considered dispositive in determ ning

equi val ence. Additional features and 11 advantages of the inventi on will
beconme apparent in the foll ow ng description, fromthe 1 ?ﬁ"ﬂ%ﬁf and
fromthe clains. 13 5 0 4 APR 2006 1 2 Brief Description e awi ngs 3
The features and advantages of a sem conductor device accordr ng to the 4
present invention and further details of a process of fabricating such a
sem conductor 5 device in accordance with the present invention will be
nore clearly understood fromthe 6 follow ng description taken in

conj unctli orungerstandbreg the oonptéony ilndpodidahei ungsrstood whit dieyl drkrot r@gpresdreatbrad all
nuneral s designate simlar or corresponding elenments, regions and portions

and 8 in wh élvenforts difihed By i BdiRSStoRGohaB@kd !'ihﬁ’tﬂtt&%ror! tht Usleh@ibh RY an
enbodi mrent of the 10 bond pad structure according to the present

inventian. dfinEhg ‘tt?esclgr%héﬂﬂﬂﬁatﬁ) o tegﬁt{?rﬁl%né%tﬂe%ﬁhg’}ns\@o@{\ﬁ sqme of pad

|IIustrat|ngarrehod manu ring an enb nent o

structur cor toth resent 13 invent,jq 14 Figure 6 s ows top
down vi dw of % AEAHPesH T b BREAlY poRtHIP G RSy cantot b simTltancously

5  present in a single embodiment. Similarly, some advantages are applicable to one aspect of

6  the invention, and inapplicable to others. Furthermore, certain aspects of the claimed

7  invention have not been discussed herein. However, no inference should be drawn

8  regarding those discussed berein relative to those not discussed herein other than for

9  purposes of space and reducing repetition. Thus, this summary of features and advantages
10 should not be considered dispositive in determining equivalence. Additional features and
11  advantages of the invention will become apparent in the following description, from the
12 drawings, and from the claims.
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15 50A and the buffer pads 34A according to an enbodi nent of the present
invention. 16 Figure 7 shows a top down view of the bond pad 50A (circled
in figure 17 6 and | abeled 7) and the rectangul ar shaped. buffer pad 34A
according to an enbodi ment 18 of the present invention. ﬁ9 Fi gure 8 shows
a top down view of the bond pad and the square shaped 20 lfhfﬂf 2B08d
according to an enbodi nent of the present invention. 6 0 4 APR 2006 1 2 3 4
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 5 6 I ntroduction 7 New
wi re bondi ng processes and Low K dielectric layers under the 8 bond pads
have rai sed the stress requirenment for bond pads. Wth the sem conductor 9
t echnol dgy move on to Cu/Low K integration, wre-bonding became one of the
chal l enges 10 due to the | ow nodul us and fracture toughness of |ow K

materialzs. 11 The inventors h%ffw&%@he{]m@qy&%p%snd pad structure is

needed 12 because (1) particular Low ectric are being used that have
| ower mgchani cal strengife féaﬁ\ugg gpcfigcﬁfgnt%%egr?)g%%er%?o%nc?i&ctgrh&v\{\éera%ccg%irlllgltQ %’16

process are putting increase ress on
4 present invention and further details of a process of fabricating such a semiconductor
5 device in accordance with the present invention will be more clearly understood from the
6  following description taken in conjunction with the accompanying drawings in which like
7 reference numerals designate similar or corresponding elements, regions and portions and
8  in which:
9 Figure 1 is cross sectional view for illustrating an embodiment of the
10 bond pad structure according to the present invention.
11 Figures 2 through 5 are cross sectional views for illustrating a method
12 for manufacturing an embodiment of the bond pad structure according fo the present
13‘ invention,
14 Figure 6 shows a top down view of a section of a die with the bond pads
15 50A and the buffer pads 34A according to an embodiment of the present invention.
16 Figure 7 shows a top down view of the bond pad 50A (circled in figure
17 6 and labeled 7) and the rectangular shaped. buffer pad 34A according to an embodiment
18  of'the present invention. |

19 Figure 8 shows a top down view of the bond pad and the square shaped

20  buffer pad according to an embodiment of the present invention.




14 pad and chips. 15 The wafers are often built up to 6 |ayers of Cu
separated by Low K 16 dielectrics, which thensel ves nust be surrounded by
diffusion barriers. In wire 17 bondi ng, nmechani cal | oading and ultra-sonic
stresses applied by the tip of the 18 bonding capillary to the bond-pad
could also transmt to the underlying Cu/Low K 19 stacks.(ﬁﬁqﬂﬁi%ﬁ K
materials are not strong enough, bond-pad deformation or 20 sinki gﬁcould
normal |y be observed. This could farther cause the deformation or 7 0 4 APR
2006 | delam nation of dielectric layers. Although the damages (nost of the
times in the 2 formof mcro-cracks) sonetines nmay be not apparent during
mﬁre-boﬂding process, 3 they may progress to fatal fractures when

subj ected to therno-mechanical stresses 4 generated during the plastic
encapsulation, accelerated reliability testing, tenperature 5 cycling and
devi ce operations. These may be shown as chip-outs of nechanically 6 weak

| ow k dizel ectric filmtogether with netal, or as bond-pad lifting and 7

del am nati on between Cu/Low K filnms. Beside w re-bondi ng process

optim zation, - rting structure design is also
necess aray to s oﬁ?/%f&gﬁmggggﬁ'ﬁﬁ&p 8F n I&%&REE}ERBED RMBORIYBINTSt or
novi ng towards Utra Low k dielectrics, 10 which are even softer and | ess

robust than current Low K nmaterials, in the future, the 11 w re-bonding
issue will be nore stringent. Therefore, new bond-pad design is 12

necessary.
6 Introduction

7 New wire bonding processes and Low K dielectric layers under the

8  bond pads have raised the stress requirement for bond pads. With the semiconductor

9  technology move on to Cu/Low K Integration, wire-bonding became one of the challenges
10 dueto the low modulus and fracture toughness of low K materials.
11 The inventors have found an improved bond pad structure is needed
12 because (1) particular Low K dielectric are being used that have lower mechanical strength
13 compared to SiO; and 2) the wire bonding process are putting increased stress on bond

14 pad and chips.

15 The wafers are often built up to 6 layers of Cu separated by Low K
16 dielectrics, which themselves must be surrounded by diffusion barriers. In wire
17 bonding, mechanical loading and ultra-sonic stresses applied by the tip of the

18 bonding capillary to the bond-pad could also transmit to the underlying Cw/Low K
19 stacks. Since Low K materials are not strong enough, bond-pad deformation or

20 sinking could normally be observed. This could further cause the deformation or

7




13 14 METHOD FOR AN EMBODI MENT OF THE BOND PAD STRUCTURE 15 Exenpl ary
enbodi nents of the present invention will be described in 16 detail with
reference to the acconpanyi ng drawi ngs. The enbodi nent progilpﬁbuﬁtﬁucture
17 for a bonding pad and a nethod of form ng a bond pad st FReltat has
i nproved 18 tolerance to stress. 8 0 4 APR 2006 | top wiring layer 22 and
top dielectric (IMD) layer 20 2 Referring to figure 2, we provide a top
wiring layer 22 and a top 3 dielectric (IMD) |ayer 20 over a sem conduct or
structure 10. 4 5 The sem conductor structure 10 can be a wafer with
dielectric and 6 conductive layers thereover. Sem conductor Structure 10

i s undef st 00QclfiR@os bbhﬁéleZtricrlﬁl Q%Iﬁoﬁg{%ﬁg%ggés% %\gt{fqﬁe t1r?18§ e and

passi ve devices formed within e waf er I nsu in d"céhduct i ve
| ayers fHorme ers ca 9 J ncI ude

interl evel d?e e%ﬁ@?éwg% §éh§%tgﬁesr}?%yr enré({ gPpag?rg pg Parerhding Prosstteuct i ve
| ayers gan é% i nclude contacts and Is” thru n-1 level conductive |ayers
(e.g., | SRPEIMAFRragresio Sl fracgirps Whenﬂlbjep@déw fhernreranechanieal streseest ur e

surface" is neant to include the upper nost exposed |ayers 12 over a
seni confiuct ogengadted duringdhe plastic gichpsubtion,ctaeeted aslidbiliy keating Gerhpytireand/ or
13 conductive lines.

5 cycling and device operations. These may be shown as chip-outs of mechanically

6 weak low k dielectric film together with metal, or as bond-pad lifting and

7 delamination between Cu/Low K films. Beside wire-bonding process optimization,
8 new bond-pad or supporting structure design is also necessary to solve the above
9 issue. In addition as the semiconductor moving towards Ultra Low k dielectrics,
10 which are even softer and less robust than current Low K materials, in the future, the
11 wire-bonding issue will be more stringent. Therefore, new bond-pad design is

12 necessary.

13
14 METHOD FOR AN EMBODIMENT OF THE BOND PAD STRUCTURE
15 Exemplary embodiments of the present invention will be described in

16 detail with reference to the accompanying drawings. The embodiment provide structure
17 forabonding pad and amethod of forming a bond pad structure that has improved

18  tolerance to stress.




14 Sem conductor structure can refer generally to a wafer or die having an
15 internmediate integrated circuit structure forned thereo Qﬁ@'@ﬁ"y
including a silicon or 16 other sem conductor |ayer haV|ng

ot her sem conductor devices fornmed therein, 17 dielectric |ayers over the
sem conductor |ayer, metal or other conductive contacts 18 extendi ng down
and through the dielectric layers to the sem conductor |ayer and 19

i nterconnects (e.g., netal layers and via contacts or dual damascene
structures) extending 20 laterally over the surface of the dielectric

| ayers. 0O 4 APR 2006 I An inter netal dielectric (IMD) layer 14 is formed

over thé 2 semi conduct odoBWitiogulayet @2 aFtebtdpVlidieyteic (IMDg Jayee 2gonpr i sed of
a lowk mterial. 3 Also, netal interconnect lines (n-1 level. e.g., |level

Mo in a2M6 |evel designp.(aQh rmed o tructure 10.
Low K naterials (e.g., K = orgfbgélg?@h‘g gpqg}?cfeo%g’? VE{IP%@%QF@ #1991 i con
oxi de. w strength materials that have 6 |low strength
are L %Iglécfl?r]a@gcﬁyeahg%ﬂc?sﬁ ‘F(?IthftOSFtE‘F@W Pilm etc. Black 7

di anond ,fil ms are met hyl -doped porous silica filnms. The enbodi nent's bond
structure 8 reduces stress on these |low strength/low k |ayers. 9 The top
wiring lLayer 22 is preferably conprised of Cu alloy. The top 10 wiring

| ayer pPeferably is a c Sppemidemtnstve seudtttecican e atwdfe: with diEMc@and The top
wiring 11 layer is the upper nost interconnecting |layer (e.g., netal |evel

6 in a 6 nevaduckiay &ryetsGheredr Ty FS'eﬁﬁédnHuctHf‘%"ﬁctﬁﬂ%q 059 Bk &d 'éoat}/o%sglblzz and

top dielectric layer are levels of wiring a
7 include a semiconductor wafer, active and passive devices formed within the wafer; and
8  insulating and conductive layers formed on the wafer surface. Insulating layers can
9  include interlevel dielectric layers and inter metal dielectric layers. Conductive layers can
10 include contacts and 1% thru n-1 level conductive layers (e.g., 1* level metal or poly to n-1
11 level). The term “structure surface” is meant to include the upper most exposed layers
12 over a semiconductor wafer, such as a silicon surface, an insulating layer and/or
13 conductive lines,
14 Semiconductor structure can refer generally to a wafer or die having an
15 intermediate integrated circuit structure formed thereon, typically including a silicon or
16 other semiconductor layer having transistor or other semiconductor devices formed therein,
17 dielectric layers over the semicondttctor layer, metal or other conductive contacts
18  extending down and through the dielectric layers to the semiconductor layer and
19 interconnects (e.g., metal layers and via contacts or dual damascene structures) extending

20 laterally over the surface of the dielectric layers.




13 inter netal dielectric layers. Wien the IMD s |layers are fornmed of a | ow
K material, the 14 problens of bonding pad deformation and _sinking can
occur during wre-bonding which 15 can |ead to damage to tféd Uikepingi ng
Low K/ Cu structures. 16 The top dielectric (IMD) l|layer 20 can be conprised
of a dielectric 17 material, such as a oxide forned using TEGCS, or a |low K
material. Low K materials with 18 |ow strengths that are especially
venerabl e to bonding pad problens are low k materials 19 with K equal to
or less than 3.0, such as porous silica filns (e.g., black dianond T™M
films) 20 The top dielectric layer 20 is preferably conprised of TECS
"(oxi de flormed usi ng TEOB) infet meted diksctric (MIEKags< 448 fomaRA 06458 and 8250 A
and nore preferably of about 7500 10 O 4 APR 2006 1 angstrons. Alternately,

the top 2di edemitanidoctbagterctd 10STIROID 598} 10fcat B eBSTrisid d ] 2
(USG). 3 buffer dielectric layer 26 4 %xt e formgg%uéffcagb%dl?}eﬁ%t}%?lﬁ c

| ayer 26 ov&ko! RRtd Hlerdbrdetdl; It 5 an to Lelectric (JMD) |ayer.
The buffer disgl ectari cel ayeePgl’gllGég%(g lpifgiefl'eer'gbﬁyélt(}g%? gsl\gé?e‘@?%‘?m )dﬁ‘@tformed

usi ng TRGCS, |]icat.e gl ass . Preferably the buffer 7
dielectric SPQ‘@V%#’&?*SD%?%%%%% g $5t“bef S%:I"ﬁ%ée {%’5%@ l{)ﬁ’ﬁ’i@é*ﬁlsé?-éhé{e‘r‘ oF € 3 Qypeve
preferagl ylhas t hi ckness, between 6750 and 9 8250 A 10

, ower strengths than silicon oxide. Examples of Low K /low strength materials that have

6  low strength are CORAL ™ film, Black diamond ™ film, SiLK ™ film. etc. Black

7 diamond films are methyl-doped porous silica films. The embodiment’s bond structure

8  reduces stress on these low strength/low k layers.

9 The top wiring layer 22 is preferably comprised of Cu alloy. The top
10 wiring layer preferably is a copper damascene interconnect (e.g., TM-Cu) . The top wiring
11 layer is the upper most interconnecting layer (e.g., metal level 6 in a 6 metal layer IC).

12 Typically, under the top metal layer 22 and top dielectric layer are levels of wiring and

13 inter metal dielectric layers. When the IMD's layers are formed of a low K material, the
14 problems of bonding pad deformation and sinking can occur during wire-bonding which
15 canlead to damage to the underlying Low K/Cu structures,

16 _ The top dielectric (IMD) layer 20 can be comprised of a dielectric

17 material, such as a oxide formed using TEOS, or a low K material. Low K materials with
18 low strengths that are especially venerable to bonding pad problems are low k materials
19 with K equal to or less than 3.0, such as porous silica films (e.g., black diamond ™ films)
20 The top dielectric layer 20 is preferably comprised of TEOS (oxide formed using TEOS)

21 and has a thickness between 6750 and 8250 A and more preferably of about 7500
10




The buffer dielectric layer 26 is not an inter nmetal dielectric (IMD) |ayer
11 because no netal wring |layers (e.g., (M5) interconnecting |layers) are
formed on this level 12 or above. The buffer dielectric layer is not a
passivation |ayer. The passivation layer 44 is 13 preferalli¥ ARR 288§ over
the buffer dielectric layer. 14 buffer opening 32 in the buffer dielectric
| ayer 15 Still referring to figure 2, we forma buffer (pad) opening 32 in
the 16 buffer dielectric |ayer 26 exposing at |east of portion of the top
wiring layer 22. The buffer 17 (pad) opening 32 is in a bond pad area 52.
11 0 4 APR 2006 1 barrier layer 30 2 As shown in figure 2, we forma

barri er 11 ayegst@fhovelerhirelybirkfes dicRcdi bl i ring
| ayer 22 in %he buf f er opgni ng@%Z. 4gi'?ﬁléfégazprli§géﬁ Igs&gr%@%%d%{rigcﬁ%ﬁ%&y
conpri sed gjs@ or a bilayer 5 conprised of a C layer and a CrCu | ayer
(e.g., C&/CrCu'bilayer). The barrier layer 30 6 preferably has a thickness
bet ween 360 and 440 A. 7 conductive buffer |ayer 34 and buffer pad 34A 8 As
figure di spl ays, we f uf fer, (,pad onductive |ayer 34} over 9 the
barr i ergl ayer 30. The b%&%‘?@?ﬁfg@?&&e’?%éer preferably is relatively soft
and ductile 10 (e.g., A) to absorb the bonding energy. 11 The conductive
buf fer 4ayer 34 is pref¥esblyforanpnifiedidotanlagbn s (WRthe top wiring layer 22

5  and the top dielectric IMD) layer. The buffer dielectric layer 26 is preferably comprised
6  of oxide formed using TEOS, or undoped silicate glass (USG). Preferably the buffer

7 dielectric layer is comprised of TEOS.

8 The buffer dielectric layer preferably has a thickness between 6750 and
9 8250 A.
10 The buffer dielectric layer 26 is not an inter metal dielectric (IMD) layer

11 because no metal wiring layers (e.g., (M6) interconnecting layers) are formed on this level
12 orabove. The buffer dielectric layer is not a passivation layer. The passivation layer 44 is

I3 preferably formed over the buffer diclectric layer.

14 buffer opening 32 in the buffer dielectric layer

15 Still referring to figure 2, we form a buffer (pad) opening 32 in the
16  buffer dielectric layer 26 exposing at least of portion of the top wiring layer 22. The buffer

17 (pad) opening 32 is in a bond pad area 52.

11




12 alloy such as a 99.5 wt % al um num and 0.5 wt % Copper. The conductive
buffer layer 34 13 is preferably conprised of an alum numalloy with
between a 99.45 and 99. 55 wt % 14 al um num and between 0.45 and 0.55 wt %

Copper. 15 The conductive buffer |ayer be nade of nore thz¢ 1 bﬁ)c/@ such
as 2 or 3 16 layers. The conductive buffer layer is pref gbfb‘ h%ri sed
of alum num Alumnumis 17 softer and nore ductile than Cu. Another
consideration for the choice of material for the 18 conductive buffer

| ayer is conpatibility with the current process flow 19 The conductive
buffer | ayer 34 has a thickness between 6000 and 20 15,000 A 12 0 4 APR
2006 1 As show in fi gur 8agriex fayet@@duct i ve buffer layer 34 is planarized to
2 forma buffer pad 34A filling the buffer opening 32 and to renove the

barrier 2l ayer 30 over A the.R [ o r ﬁ@r Preferaply the
pl anarization of the conduct, vgﬁ%fegf%g‘%ééé%fgﬁggg ‘?Vseéghe}u% er
chem cak- neg J: i.sh .step. The. conductive buffer pad 34A 5

pr ef eragl ﬁ%‘g&ggfah’%%ﬁgggﬂ%%éﬂﬂn%%éﬂ%ﬁ egﬁfger@@s@mg\.ﬂe The conductive
buf f er gad 34A is not a_metal wring layer. The 7 conductive buffer pad 34A
i s not Conprised of a net&ParHEr B erefemabllyicompoised off Treok 4 bilay8r t he same
netal deposition /patterning steps as a netal wiring |ayer. The conductive

buffer 39 Icaygrisehfis Colaperand aferCadeyert (e, tQECHiu bibgeh)ayes bans kg Jpond
pad. No other 10 interconnections are nade by the conductive buftfer |ayer.

6  preferably has a thickness between 360 and 440 A.

7 conductive buffer layer 34 and buffer pad= 34A

8 As figure 2 displays, we form a buffer (pad) conductive layer 34 over
9  the barrier layer 30. The buffer conductive layer preferably is relatively soft and ductile
10 (eg., AI? to absorb the bonding energy.
11 The conductive buffer layer 34 is preferably comprised of an aluminum
12 alloy such as a 99.5 wt % aluminum and 0.5 wt % Copper. The conductive buffer layer 34
13 is preferably comprised of an aluminum alloy with between a 99.45 and 99. 55 wt %
14 aluminum and between 0.45 and 0.55 wt % Copper.
15 The conductive buffer layer be made of more than 1 layer, such as 2 or 3
16 layers. The conductive buffer layer is preferably comprised of aluminum. Aluminum is
17 softer and more ductile than Cu. Another consideration for the choice of material for the
18  conductive buffer layer is compatibility with the current process flow.
19 The conductive buffer layer 34 has a thickness between 6000 and

200 15000A.

12




11 The conductive buffer pad 34A preferably is solid with no openings or
12 via passing through the buffer pad. 13 passivation |ayer 40 14 Referring
to figure 4, we forma passivation |ayer 40 over the 15 conductive buffer

| ayer 34 and the buffer dielectric |ayer 26. 16 The passivaﬁil}og l.ayer 40 is
preferably conprised of three layers of (1) 17 silicon nit¥i'd PRaﬁB (2)
an undoped silicate glass (USG |ayer and (3) a silicon nitride 18 (SiN).
The (1) silicon nitride |layer preferably has a thickness between 1350 and
1650 A 19 and nore preferably about 1500 A. The (2) USG | ayer preferably
has thickness between 20 7650 and 9350 A and nore preferably of about 8500
angstroms; and the (3) 4skhewin hgureidehd BomludtinPBuPO06yet 3¢ § Phndriaho
preferably has a thickness between 5400 and 6600 A and nore preferably of

2 about 26060man butfepmsl 343 fibing tindsfp epirite 3B add Ne¥oviehe k3. RP1E Rad

opening 38 in the a passivation |layer 40 over 5 at |east a portion of the

buf f er pad tRdfien didlethORJead P?erf&‘&bly%ér Q%%Qg%#i?ﬁ oPRELLN gciti%? g{ﬁg%r;rﬁ?%}b'l?)%

| arger than the bond pad opening 38. er- openrn
ex! enios DGR, AEAG AL ARSI N TR, DU G OREL 19 Be(and eref o
long assthe BLLGYH 18) ZenBkh ek iwain shombdstond 20 A, |

6 The conductive buffer pad 34A is not a2 metal wiring layer. The

7 conductive buffer pad 34A is not comprised of a metal wiring layer and is not formed in

8  the same metal deposition /patterning steps as a metal wiring layer. The conductive buffer

9  layer only connects between the top wiring layer and the bond pad. No other

10 interconnections are made by the conductive buffer layer.

11 The conductive buffer pad 34A preferably is solid with no openings or

12 via passing through the buffer pad.

13 passivation layer 40

14 Referring to figure 4, we form a passivation layer 40 over the

15 conductive buffer layer 34 and the buffer dielectric layer 26,

16 The passivation layer 40 is preferably comprised of three layers of (1)
17 silicon nitride layer (2) an undoped silicate glass (USG) layer and (3) a silicon nitride

18 (SiN). The (1) silicon nitride layer preferably has a thickness between 1350 and 1650 A
19 and more preferably about 1500 A. The (2) USG layer preferably has thickness between

20 7650 and 9350 A and more preferably of about 8500 angstroms; and the (3) silicon nitride

13




10 dissipate bonding stress to the larger interface between conductive
buffer layer 34A and 11 dielectric layer 20. -12 bond pad support |ayer 42
13 14 Referring to figure 4, we forma bond pad support |ayer 42 over the
15 buffer pad 34A and the buffer dielectric |layer 26. The SUE%phé I%ﬁer 42
functions to as 16 additional support for the subsequently r hed fidi ng
‘pad 50A and the buffer pad 34A. 17 The (bond pad) support |ayer 42 is
preferably conmprised of Ti or TiW 18 or Cr. The support |ayer 42

conprised of Ti or TiW or C have a superior level of 19 nechani cal
"rigid support”™ to support the wre

strength so | ayer .c ct as a
- bondi n[}. @3@#@@’6 Hi?ﬁ%g‘gﬂ ay/8 fhignessbpeencd 491 snde@mforA sedimote fieferailnodr Cr
and less preferably 14 0 4 APR 2006 1 conprised of Ta because the forner

are noré dubopt D0maggrans.de better support in the 2 enbodi ment's
structure. In addition, the support |ayer 42 is preferably not conprised of
3 Ta because good adhesi on between the buffer pad 34A (e.g., At) 34A and

bondi ng3pad 4 | ayer (e. ondpad opering 3gui red. The support |ayer 42
preferably has thickness between 20000 5 and 6000 A. 6 The support |ayer is

preferaply conprised of | such.as,Ti, TiW . 7 Cr etc.) that serves
as suppgrter | ayer . SupB%gé%iezf?/’@aé’oﬂ%p%ﬂlfﬁm%geﬁllﬁfthwPWW%&&YGX‘%@W 8

been shown have superior adhesion with Al so that barrier |ayer can
conbi negt héit[ %%t agportio ot[ tlhe bufafer pad 34A in the bond pad area. Y

6 The buffer opening is preferably larger than the bond pad opening 38.

7 The buffer opening preferably extends beyond the bond pad opening.

8 The buffer opening 32 (and therefore the buffer pad 34A ) can be made

9 larger than the bond pad 50A (Al cap) as long as the pitch size allowed. This may help to
10 dissipate bonding stress to the larger interface between conductive buffer layer 34A and

11 dielectric layer 20.

-12 bond pad support layer 42
13
14 Referring to figure 4, we form a bond pad support layer 42 over the

15 buffer pad 34A and the buffer dielectric layer 26. The support layer 42 functions to as

16  additional support for the subsequently formed bonding pad 50A and the buffer pad 34A.
17 The (bond pad) support layer 42 is preferably comprised of Ti or TiW,
18 or.Cr. The support layer 42 comprised of Tior TiW, or Cr have a superior level of

19 mechanical strength so the layer can act as a “rigid support” to support the wire ~bonding,

20 The support layer 42 is preferably comprised of Ti, TiW or Cr and Jess preferably
14




9 |l ayers 34A 50. The support |ayer conmprised of Ti, TiW W or C is not a
barrier layer since 10 it does not function as a barrier. The support

| ayer is between the buffer pad 34A and the 11 bondi ng pad[]S(DAﬂR ofpgar e
preferably conprised of alum num 12 The enbodinent's structure wth the A
buffer |ayer 34A and support 13 layer 42 absorb energy fromthe bonding
process and reduce defects. In addition, the Al 14 buffer |ayer can be
made | arger that the Al bondi ng pad 50A so that the bonding stress can 15
be di ssipated. 16 bond pad |ayer 50 17 Still referring to figure 4, we form
a bond pad | ayer 50 over the bond 18 pad support |ayer 42. 19 The bond pad
layer 50 i s"OpiRered ably becowpst the dernsk armaye-dGatileland providiebet0 sippagt inak | ayer
is preferably conprised of Al with between 99.45 to 99.55 wt % and Cu 15 0

4 APR 2606 emivdimersts rudGire. dnCudBfiont th¥esupioe: RaRdRadrdra%sl S50 -0hak ly
has a thi ckness between 2 6000 and 150 A B5C}’>)é}bondgfc>ad SBA a%(gﬁ%s%g%gad

suppor t 342 Aadbelsusehovn alikesfd ; R Athe b ad er. 50 and
thgpbond 5 pad %ug%orta Iéydggézgee?gh%%&;ptaggﬁé %?d @8%4%1811‘%)%8&6%’&8

support 442Aqv.fe, b | and t he bagnd d support |ayer 42 can be
patterned by a p%'é)tgghﬁj ggl s eg‘ﬁ%@%%&%a@@f’gﬂwﬁ%ﬁ%@tﬁ%fy by dhiglerras pettresnA0@n
have angar %ﬁd%ﬁédﬂﬁe” 2500 and 10000 sg m

6 The support layer is preferably comprised of metal such as Ti, TiW, W,
7 Cretc.) that serves as supporter layer. Support layer’s 42 comprised of Ti, TiW and Cr have
8  been shown to have superior adhesion with Al so that barrier layer can combine the two Al
9 layers 34A 50. The support layer comprised of Ti, TiW, W, or Cr is not a barrier layer since
10 it does not function as a barrier. The support layer is between the buffer pad 34A and the
11 bonding pad 50 which are preferably comprised of aluminum.,
12 The embodiment’s structure with the Al buffer layer 34A and support
13 layer 42 absorb energy from the bonding process and reduce defects. In addition, the Al

14 buffer layer can be made larger that the Al bonding pad 50A so that the bonding stress can

15 be dissipated.

16 bond pad layer 50

17 Still referring to figure 4, we form a bond pad layer 50 over the bond .
18 pad support layer 42.
.19 The bond pad layer 50 is preferably comprised of an Al-Cu alloy. The

20 bond pad layer is preferably comprised of Al with between 99.45 t0 99.55 wt % and Cu

15



'8 Aspects of the shapes of the buffer pad 9 Figure 6 shows a top down view
of a section of a die 60 with the bond 10 pads 50A and the buffer pads 34A

according to an enbodi nent of the present invention. 11 TheU QOQE p@gg are
normal |y | ocated on the peripheral of the die. For bond pads (c gl 7)

12 orientated along the edge in the y axis, the pitch along the Y direction

usual ly critical, 13 while the spacing along the X direction is normally

not tightly controlled. Therefore, the 14 enbodinments design of the buffer

pad 34A and bond pad support 42A can be extended 15 beyond the bond pad

50A usuglly a greater length in the x direction to nake it nore 16

 rect angdl arbefweenn8dé to P§5awpref Ehe bandepdebid i erestprefeh®] sfaﬁthicﬁﬁéjss%éi%;el%ﬁd a
| arger area 17 than the bond pad 50A. The buffer pad 34A preferably has an

area beBwed®08kbodtsa® & 18 and 30 %l arger than the bond pad 50 area. The
buffer pad 34A preferably underlies the 19 entire bond pad 50A and
preferably laterally extends past the bond pad 52A a distance 49 20

between34 and 12 m 16 Bohg 6?’,.}(4,, H 7 sh a top down view of
t he bond pad 50A circled i n&faﬁggrg% Q%g#ﬁcgggpeﬂn?%’q(ori ent ated al ong
the Y p%ri phery of thengi et)1 and the rectangul ar shaped. 4 buffer pad 34A

accordiig to an enmbodi nBAFLGTN IHEeyse Esen pattem éret iomd paffiayer 80 ZndheVBoddow 5

the buffer pad 34A (and support 42A) can extend a di stance 49 out beyond
t he bond p§a|d supor layer 42 to form a bond pad 50A and bond pad support 42A. The bond pad
6 layer and the bond pad support layer 42 can be patterned by a photoresist mask and etch

7 process. The bond pad SOA can have an area between 2500 and 10000 sq pm.

8 Aspects of the shapes of the buffer pad

9 Figure 6 shows a top down view of a section ‘of a die 60 with the bond
10 pads 50A and the buffer pads 34A according to an embodiment of the present invention.
11 The bond pads are normally located on the peripheral of the die. For bond pads (circled 7}
12 orientated along the edge in the y axis, the pitch along the Y direction usually critical,

13 while the spacing along the X direction is normally not tightly controlled. Therefore, the
14 embodiments design of the buffer pad 34A and bond pad support 42A can be extended

15 beyond the bond pad 50A usually a greater length in the x direction to make it more

16  rectangular in shape. Ina preferred embodiment, the buffer pad 34A had a larger area

17 than the bond pad 50A. The buffer pad 34A preferably has an area between about 10 %
18  and 30 % larger than the bond pad 50 area. The buffer pad 34A preferably underlies the
19 entire bond pad 50A and preferably laterally extends past the bond pad 52A a distance 49

20 betweend4 and 12 pm.
16




7 Figure 8 shows a top down view of the bond pad and the square shaped. 8
buf fer pad according to an enbodi nent of the present invention. Figure 8
shows a top 9 down view of the bond pad 50A circled in figure 6 and | abel ed
(7) (orientated along the Y 10 periphery of the die) and t@% igéare shaped
buffer pad 34A according to an enbodi ment 11 of the present i n€806n
Figure 7 shows how the buffer pad 34A (and support 42A) can 12 extend a
di stance 49 out beyond the bond pad 50A. 13 14 Aspects 15 According to
studi es, higher bonding force and energy was needed for 16 wire bondi ng on
Cu/ Low K device conpared to the bonding over Si02 in order to perform 17
good wire-bonding. Therefore, a rigid platformfor bonding is inportant in
t he bond-pad 18 design&ﬂln addition, thicker Al bond pad 50A which is
ductil e “and easy to be didwe AsbowsantopkRvwal : bondi n

y P \iéw Bﬂﬁ% HO?ld 8‘3()3 Cié}?e& na%g},yﬁ 006

energi es. The advantages of aspects of this new design are:
rting netal such 2

1 (1) THe (andrabepmid) ' f
B T W o rat ey naited hME IhE Pl [P el RERE et etiaparoped. 3

2) The# { Qi (1) Buff duct i d 34A and 4
(2) support Tayor 455 e PIRAh R Bppinieht ohitn rosce Ipiationarigwe b bat 50A
i nmechani cal stresses during bondi ng

can helg t r re ultra-sqonic or
to mnim Zgh‘?ﬁl&eﬁ%%ﬁgﬁ% (ﬁﬂ(ij Support 48A5 can extend a distance 49 out beyond the bond pad
0A,

6 5

7 Figure 8 shows a top down view of the bond pad and the square shaped.

8  buffer pad according to an embodiment of the present invention. Figure 8 shows a top

9 down view of the bond pad 50A circled in figure 6 and labeled (7) (orientated along the Y
10 periphery of the die) and the square shaped buffer pad 34A according to an embodiment
11 of the present invention. F igure 7 shows how the buffer pad 34A (and support 42A) can

12 extend a distance 49 out beyond the bond pad 50A.

13
14 Aspects
I . Co
5 According to studies, higher bonding force and energy was needed for

16 wire bonding on Cw/Low K device compared to the bonding over 8i02 in order to perform
17 good wire-bonding. Therefore, a rigid platform for bonding is important in the bond-pad
18 design. In adﬁition, thicker Al bond pad 50A which is ductile and easy to be deformed can

19 also help to absorb the bonding energies. The advantages of aspects of this new design are:

17




7 inpact on underlying Cu/Low K stacks. 8 (4) The buffer conductive pad 34A
can be nmade larger than the bond 9 pad 50A as long as the pitch size
allowed. This nay help to dissipate bonding stress to the 10 |arger

interface between buffer conductive |ayer 34 (A buffer) Qd ﬁ"g(ﬁﬂéﬂ FTECS
11 dielectrics. 12 13 The term "al um nuni includes all oﬁ o‘ﬁ I num of

the kind typically 14 used in the sem conductor industry. Such alloys

i ncl ude al um num copper alloys, and 15 al um num copper-silicon alloys. 16
17 The above advantages and features are of representative enbodi nents 18
only, anld are not exhaustive and/or exclusive. They are presented only to

assi st in 19 under st andi(hgThehbondpadtsupport layerstron skl 0?9%{&%,2@0%{3?%%@}} hey
are not %eprgse?ﬁtive of all 20 the inventions defined t clarms, to
be consi“derasdil TiW1 @t i(atier dantthetd ¥ 9 BSiri Lped by the claims, or
limtations on equivalents to the clains. Fo%rﬁ%%aslggsfr‘\lg ?l%g‘orre of 18 0 4 APR
2006 1 Bhese advant ages Tk | contradictaor in that they cannot
be sinultaneously 2 pregent eﬁargk%?gi&}%su@%%?fﬁ ngrjt. uéemqnélpp‘syye a4 A and

e to one aspect of 3 the invention, and

advant ages () &80RN4
i nappl i cabl(gjtgﬁot Hgﬁrég%)Furt hernore, certain aspects of the clained 4
cussed herein. However, no inference should be

Idp\e:\(/amnt I §n have‘ not been(ﬂ lT?le buffer conductive pad 34A and bond pad 50A can help to
6  absorb more ultra-sonic or mechanical stresses during bonding to minimize the bonding
7 impact on underlying Cw/Low K stacks,
8 {4) The buffer conductive pad 34A can be made larger than the bond
9  pad 50A as long as the pitch size allowed. This may help to dissipate bonding stress to the
10 larger interface between buffer conductive layer 34 (Al buffer) and TEOS or FTEOS
11 dielectrics.
12
| 13 The term "aluminum" includes alloys of aluminum of the kind typically
14 used in the semiconductor industry. Such alloys include aluminum-copper alloys, and

15 aluminum-copper-silicon alloys.

16

17 The above advantages and features are of representative embodiments
18  only, and are not exhaustive and/or exclusive. They are presented only to assist in

19 understanding the invention. }t should be understood that they are not representative of all
20  the inventions defined by the claims, to be considered limitations on the invention as

21 deﬁned by the claims, or limitations on equivalents to the claims. For instance, some of
18




5 regardi ng those di scussed herein relative to those not discussed herein
other than for 6 purposes of space and reducing repetition. Thus, these

features and advantages should not 7 be considered di spo@ihmlmqﬁ

determ ni ng equi val ence. 8 Wiile the invention has been particularly shown
and described with 9 reference to the preferred enbodi ments thereof, it
w Il be understood by those skilled in 10 the art that various changes in

formand details nay be made w thout departing fromthe 11 spirit and
scope of the invention. It is intended to cover various nodifications and

simlar 12 arrangenents and procedures, and the scope of the appended

clai ns ther&essraslveitagdsandyebe ﬂa&u&ﬂy@bﬂ@é&é’c&% fhrtﬂétd[%%); b EEPLE! ﬁ%ﬁ gﬁ%l?o as

to enconpass all such nodifications and sim arrange
inmed is: met hod of

procedurZes. pré&enl b dfindi9 e HAIARR:. 2@91@13}4% mesaldﬁaﬁ?g?é agg wgc@ﬁe tynepspeat 6f ng

fabrication of a bond pad structure rrprl
a top W3ri nge bANRE L&l e over a sem conductor
for Al ﬁbhﬁﬁ‘@?’ eotf) &:luEtﬁ%l » CBltain aspgats ofthe vlaimedg | ayer

structure; b) forming a
and saig t qgveqm%n BShd IIIOC'C be!ﬂ? giscﬁssed herein. However, no inference should be drawn
5 regarding those discussed herein relative to those not discussed herein other than for
6  purposes of space and reducing repetition. Thus, these features and advantages should not
7 be considered dispositive in determining equivalence.
8 While the invention has been particularly shown and described with
9 reference to the preferred embodiments thereof, it will be understood by those skilled in
10 the art that various changes in form and details may be made without departing from the
11 spirit and scope of the invention. It is intended to cover various modifications and similar
12 arrangements and procedures, and the scope of the appended claims therefore should be
13 accorded the broadest interpretation so as to encompass all such modifications and similar

14 arrangements and procedures,

15
16

17
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c) formng a buffer opening in said buffer dielectric |ayer exposing at

| east of portion of said top wiring layer; d) formng a barrier |ayer over
said buffer dielectric layer, and said top wiring |ayer i@ 4SM1RiZQggffer
opening; e) formng a conductive buffer |ayer over said barrier layer; f)
pl anari zing said conductive buffer layer to forma buffer pad in said
buffer opening; ¢g) form ng a passivation |ayer over said buffer pad and
said buffer dielectric layer; h) formng a bond pad opening in said

passi vation | ayer over at |east a portion of said buffer pad; i) formng a
bond padyempponiideayer over said buffer pad and passivation |ayer; |)
formng a bond pad | ayer over said bond pad support |ayer; k) patterning
sai d bond pad | ayer and said bond pad support |ayer to forma bond pad and
bond pad kuppethpd opBibocationpRaboodp@l strrreraeerpidsias thelsePaPl wherein said top
wiring layer is conprised of Cu alloy; said top wiring |layer is a damascene
i nt er connect . aB préfidingre tdpodiriof; layeninn AtopMdestesinT lspdrdvepsediiaindattpi ¢ | ayer is
conprised of oxide nmade from tetraethylorthosilicate (TEOCS) reactants and
has a thickness begiatgen 6750 and 8250 A. 4. The nethod of claiml| wherein
said top dielectric layer is conprised an oxi de based | ow

b) forming a buffer dielectric layer over said top wiring layer and said top dielectric
layer;

¢) forming a buffer opening in said buffer dielectric layer exposing at least of
portion of said top wiring layer;

d) forming a barrier layer over said buffer dielectric layer, and said top wiring layer in
said buffer opening;

e) forming a conductive buffer layer over said barrier layer;

f) planarizing said conductive buffer layer to form a buffer pad in said buffer opening;

g) forming a passivation layer over said buffer pad and said buffer dielectric layer;

h) forming a bond pad opening in said passivation layer over at least a portion of said
buffer pad;

i) forming a bond pad support layer over said buffer pad and passivation layer;

j) forming a bond pad layer over said bond pad support layer;

k) patterning said bond pad layer and said bond pad support layer to form a bond

pad and bond pad support.

20




k dielectric material with a K equal or less than 3.0. 5. The nethod of
claim1 wherein said buffer dielectric layer is conprised @f, TEOS oxi de and
has a thi ckness between 6750 and 8250 A. 6. The nethod of @I[éi N 20ter ei n
said barrier layer is conprised of Ta or a bilayer conprised of a C |ayer
and a Cr-Cu layer; said barrier |ayer has a thickness between 360 and 440
A. 7. The nmethod of claiml1l wherein said buffer pad is conprised of an
alumnumalloy with between a 99.45 and 99. 55 w % al umi num and bet ween
0.45 and 0.55 wt % copper. 8. The nethod of claiml wherein the

pl anari zal.itee nefhgiaifdiaban duiedéin eaill b eirink dyer iscomprisals Gu alloy; said top

chem cal - nechani cal polish step. 9. The nmethod of claim 1l wherein said

passivation | aygky la§eiGOARA LSRN DhteReoiEee | ayer structure of (1) |ower
silicon nitride layer, (2) undoped silicate glass layer and (3) upper
silicon nitride layer; and has a thickness between 13500 and 16500 A. 21 O
4 APR 2005 The metival afslaiod wliergh aichtap diblerter lavaiitcasmigepeald ovgeAladgimais an
area between 2500 and 10000 sq gm 11. The nethod of claim1 wherein said
buf f er openi nggtiasthlyrrtyesilitaafl B dedsonds qpd dhaopdnikngss bebvan BiFF srd &péni ng
ext ends beyond said bond pad opening on all sides. 12. The nethod of claim
1 wherein saidh.bond pad support layer is conprised of a materi al

4. The method of claim 1 wherein said top dielectric layer is comprised an oxide based low

k dielectric material with a K equal or less than 3.0,

5. The method of claim 1 wherein said buffer dielectric layer is comprised of TEOS oxide

and has a thickness between 6750 and 8250 A.

6. The method of claim 1 wherein said barrier layer is comprised of Ta or a bilayer
comprised of a Cr layer and a Cr-Cu layer; said barrier layer has a thickness between

360 and 440 A.

7. The method of claim | wherein said buffer pad is comprised of an aluminum alloy with
between a 99.45 and 99. 55 wt % aluminum and between 0.45 and 0.55 wt %

copper.

8. The method of claim | wherein the planarization of said conductive buffer layer

comprises a chemical-mechanical polish step.

9. The method of claim 1 wherein said passivation layer is comprised of a three layer
structure of (1) lower silicon nitride layer , (2) undoped silicate glass layer and (3)

upper silicon nitride layer; and has a thickness between 13500 and 16500 A.
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selected fromthe group consisting of Ti, TiW Wand C; and has thickness
bet ween 2000 and 6000 A. 13. The nethod of claim1 wherein gaj gpﬁogﬁi@tpad

| ayer conprised of an Al-Cu alloy with Al between 99.45 and 99 "5 %
and Cu between 0.45 and 0.55 % said bond pad |ayer has a thickness

bet ween 6000 and 15000 A; and said buffer pad underlies the entire bond
pad. 14. The nethod of claim 1 wherein said buffer pad underlies the entire
bond pad; said buffer pad has a |arger area than said bond pad by between
10 % and 30 % of the area of the bonding pad. 15. A nethod of fabrication
of a bondipadec stefiodtofcRim ¢ artRrdis ki bbmEpsitoppsinghas g 0vd Blitwgens2 I00@andM i ng

| ayer and a top dielectric |ayer over a sem conductor structure; formng a
buf fer diel ectjphg dangr over said top wiring layer and said top dielectric
| ayer; formng a buffer opening in said buffer dielectric |ayer exposing at
| east of portion of said top wiring layer; formng a buffer pad in said
buf f er openiThgmedd®df4l2ARPR WARE6n kod b ffg pepag & lager than bay bondopadropsiaing
buffer pad and said buffer dielectric layer; form ng a bond pad opening in
sai d passi vat isgf bhfyespcaMgex@hdd Ra6hAd SidBéd a8 opénisgbdlall bidéd. er pad,

12, The method of claim 1 wherein said bond pad support layer is comprised of a material
selected from the group consisting of Ti, TiW, W and Cr; and has thickness

between 2000 and 6000 A.

13. The method of claim | wherein said bond pad layer comprised of an Al-Cu alloy with Al
between 99.45 and 99. 55 wt % and Cu between 0.45 and 0.55 %, said bond pad
layer has a thickness between 6000 and 15000 A; and said buffer pad underlies the

entire bond pad.

14. The method of claim 1 wherein said buffer pad underlies the entire bond pad; said buffer
pad has a larger arca than said bond pad by between 10 % and 30 % of the area of the

bonding pad.

15. A method of fabrication of a bond pad structure, comprising the steps of:
providing a top wiring layer and a top dielectric layer over a semiconductor structure;
forming a buffer dielectric layer over said top wiring layer and said top dielectric
layer;
forming a buffer opening in said buffer dielectric layer exposing at least of portion
of said top wiring layer;

forming a buffer pad in said buffer opening;
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form ng a bond pad and bond pad support at least in said bond pad openi ng;
said bond pad is electrically connected to said buffer pad.lﬁg. é% t hod
of claim 15 wherein said buffer pad is conprised of an alum nft %EE? W th
bet ween 99.45 and 99. 55 wt % al um num and between 0.45 and 0.55 wt %
copper. 17. The method of claim 15 wherein said buffer opening is |arger
than said bond pad openi ng; said buffer opening extends beyond said bond
pad opening on all sides. 18. The nethod of claim 15 wherein said bond pad
support layer is conprised of a material selected fromthe group

consi sting of fdimind h YWissWaamdlaGerovandaib asuffdhpakarisaid hiefevdielc2R08yeand 6000
A. 19. The nethod of claim 15 wherein said bond pad | ayer conprised of an

Al -Cu alloy; $§itlng R8BS PRI peRing HFd SASVIiorabisFoRsE: | AR SRiich Huhiser pad

underlies the entlre bond pad. 20 A nmet hod of fabrication of a bond pad
structure, conprising the1§ﬁ§p§ providing a top wiring |layer and a top
dielectric |layer over a semco uctor structure; formng a buffer

dielectric |aye over s t r | ayer p Lectric |ayer
23 0 4 APR 20§@mP8$ nf%. w@?@r %#PgPﬂm'a%eéﬁldggﬂg’e% @%IE ¢tric | ayer
exposing at | esgidtbo pgc? s ¢ eoc{ll ical ! cgn%lec(:jte(; opsavg tgulfpeg padﬁ yer:

16. The method of claim 15 wherein said buffer pad is comprised of an aluminum alloy

with between 99.45 and 99. 55 wt % aluminum and between 0.45 and .55 wt %
copper.

17. The method of claim 15 wherein said buffer opening is larger than said bond pad

opening; said buffer opening extends beyond said bond pad opening on all sides.

18. The method of claim 15 wherein said bond pad support layer is comprised of a material
sclected from the group consisting of Ti, TiW, W and Cr; and has thickness

between 2000 and 6000 A.

19. The method of claim 15 wherein said bond pad layer comprised of an Al-Cu alloy; said
bond pad is comprised of aluminum; and said buffer pad underlies the entire bond

pad.

20. A method of fabrication of a bond pad structure, comprising the steps of:
providing a top wiring layer and a top dielectric layer over a semiconductor structure;
forming a buffer diclectric layer over said top wiring layer and said top dielectric

layer;
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formng a buffer pad in said buffer opening; formng a passivation |ayer
over said buffer pad and said buffer dielectric layer; formng a bond pad
opening in said passivation |layer over at |least a portion of said buffer
pad; formng a bond pad at |east in said bond pad opening;(baigqpqn pad is
electrically connected to said buffer pad. 21. The nethod of claim?20

whi ch further includes form ng a bond pad support over said buffer pad in
sai d bond pad opening; and said bond pad over said bond pad support. 22.
The net hod of claim 20 which further includes formng a bond pad support
over said bufiéreringpaduifar satrdndondidiadfcopelrimg;laendi®aind ablead oppdtiover said
bond pad support; said buffer pad is conprised of an alum num all oy and
said bond pad is conprisedﬁgﬁd@ﬂ)@hmgn@%ﬁlalon. 23. The nethod of claim 20
wherein said buffer pad is conprised of an al um num all oy and said bond pad

is conprised @imAR /bR PRl PYuftetdpentile Method of claim 20 wherein said
bond pad support 1's conprised of a naPeriaI sel ected fromthe group

consi sting of f(;rr;riing !1 }Mssi\{)é@tﬂpia%r'ovgﬂ s&ld %uﬁ%ﬁ:-z%pe% said buffer diclectric layer;
forming a bond pad opening in said passivation layer over at least a portion of said
buffer pad;
forming a bond pad at least in said bond pad opening; said bond pad 1s electrically

connected to said buffer pad.

21. The method of claim 20 which further includes forming a bond pad support over said
buffer pad in said bond pad opening; and

said bond pad over said bond pad support.

22. The method of claim 20 which further includes forming a bond pad support over said
buffer pad in said bond pad opening; and
said bond pad over said bond pad support;

said buffer pad is comprised of an aluminum alloy and said bond pad is comprised

of an aluminum alloy.

23. The method of claim 20 wherein said buffer pad is comprised of an aluminum alloy

and said bond pad is comprised of an aluminum alloy.

24. The method of claim 20 wherein said bond pad support is comprised of a material

selected from the group consisting of Ti, TIW, W and Cr.
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25. The nethod of claim 20 wherein said bond pad conprised of an Al -Cu
alloy; said buffer pad is conprised of Alum num said bond pad support is
conprised of a material selected fromthe group consisti dgloAPRi2006ri W W
and Cr; and said buffer pad underlies the entire bond pad. 25

25. The method of claim 20 wherein said bond pad comprised of an Al-Cu alloy; said
buffer pad is comprised of Aluminum; said bond pad support is comprised of a

material selected from the group consisting of Ti, TiW, W and Cr;

and said buffer pad underlies the entire bond pad.
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