BONDI NG PAD STRUCTURE BACKGROUND OF THE | NVENTI ON Fiel d of the Invention The

- invention relates to integrated circuits, and nore particularly to a bondi ng

pad structure. Description of the Related Art: Bondin ads are
between integrated circuits contained in seniconductgrpchips andn;e&LS?gZ
package. Modern | C designs with high circuit density require a significantly
i ncreased nunber of pins and bonding pads to reduce bonding pad pitch and
size. Large nechanical stresses inherent in bonding operations, however
easily danage snmaller bonding pads. Traditionally, each bonding pad is ’
connected to one or nore contact padsTDE an | C rnounting surface of the
SFYchh'pafkaﬁe Thrpugh v&re-bonding, t ape aut omat ed bonding (TAB) or

-chip technol ogi es. en _an_| C chip .S in an electrical test or
the like, a probe pin may da&ﬁ@ggﬁﬁegégﬁéiggégggg of the bonding pad. The Cu
| ayer beneath the Al Cu pad is exposed to air, and may be corroded. The
corroded pads caused by tgNckdrROPEDOLFP@EEY DNUENTIEQNade the bondability of
wire connection. Currently, a top copper layer of a solid profile is used
for connegling, a q:lhtéggppg},‘??gn but has di sadvant ages of pad voi ds, narrow

bondabi | i t'y "W ndow, ting and dielectric crack issues. _ Accordingly
severa@ modi f i caid ansreeft ithe Medptespper ingperated circuits, and more ’

particularly to a bonding pad structure.
Description of the Related Art:

Bonding pads are interfaces between integrated circuits
contained in semiconductor chips and a device package.

10 Modern IC designs with high circuit density reguire a
significantly increased number of pins and bonding pads to
feduce bonding pad pitch and size. Lafge mechanical
stresses inherent in bonding operations, however, easily
damage smaller bonding pads.

15 Traditionally, each bonding pad is connected to one or
more contact pads on an IC-mounting surface of the device
package through wire—boﬁding, tape automated bonding (TAB)
or flip-chip technologies. When an IC chip is probed in an
electrical test or the like, a brobe pin may damage the soft

20 surface of the bonding pad. rThe cu layer beneath the AlCu
pad is'exposed to air, and may be corroded. The:corroded
pads <caused by this type of pad voids degrade the
“bondability of"wifev connection. Currentlyy a top copper

'layer of a solid profile is used fof connecting an aluminum
25 pad, put has disadvantages of pad Voids, narrow bondability
window, ball lifting and dielectric crack issues.
Accordingly, several modifications of thedtop eepper layer

have been developed as listed below. Moreover, in order to



have been devel oped as |isted bel ow. Mreover, in order to 2 overcone this
probl em the bonding pad has been divided into a bonding pad region and a
sensing pad region, and the probe pin is brought into contact only with the
sensing pad region which is allowed to be damaged. - 5 As disclosed in US
Pat ent No. 6, 552, 438, one conventional bondi ng pad conprises a plurality of

i ndependent netal plugs fornmed in an“array of via holes of an
inter-dielectric layer, in which each netal plug has a bottom portion
connected to a lower alum numlayer and a top 10 portion _connected to an
upper al uriverappadthMereoderen a thpadondingopaiapaf P&erofAEddsA £RECal um num

pad to expose a, predeterm ned bondi ng area_far ndj ng LLe. her
conventioﬁapoﬁéﬁﬂﬁnﬁaﬁaﬁﬁ%ﬁﬂbﬁF§£§if 6nﬁepgﬁ §§gghfiﬁﬁ9n%h%ap?§?%ice
trench of S 12t s&aqgﬁ#e' Eéf)ccé@a/aecrt fony19isur caendengidgebeadt regiobsl ands. A
pa55|vatigh ayer 1s-also ormed on thé top netal |ayer to expose a

pr edet er mynedh bendibgwad eto flor daowageng an al uni num pad, thus allow ng a

ball to be bonded on the al um num pad. The, above:de c&é?eg3§ondin pads,
howeveB, have ®fe SBSELPFM nglRli sdtfvant@g&St DuNPng' er-sorti S wire

bondi ng or %%Q Oggg_teggﬁ&ghgeno lzed ég&ﬁﬁ@ség | 3f ge preRghaniGal of, stresses
may crack The nter-di electric | ayer adj acent to a .probe pin region. Second,

the crack im@epextiend matalt beugst €piroedofint ke iantrer- difeletarholeayerl
surrounding the top 25 netal |ayer, causing corrosion and I%¥e%éopen
0

probl ens. aPhi ntaswlicdesssichd ayiedni fidm 0CPER| MEFBm et frefal

bottom portion connected to a lower aluminum layer and a top
10 portion connected to an upper aluminum pad. Moreover, a
passivation layer is formed on the aluminum pad to expose a
predetermined bbnding area for bonding a wire. Another
conventional bonding pad comprises a top metal layer filling
a lattice trench of an inter-dielectric layer  for
15 surrounding dielectric islands. A passivation layer is also
formed on the top metal layer to expose a predetermined
bonding area for forming an aluminum pad, thus allowing a
ball to be bonded on the aluminum_pad.
The above-destribed bonding pads, however,  have  the
20 following disadvantages. During wafer.sorting, wire bonding
or probe pin testing, applied forces or large mechanical
stresses may crack ‘the inter-dielectric layer a’djacént to a
Eprobe pin _region. t Second, the crack may extend into the
interior of the inter—dielectfic layer surrounding the top
25 -metal: layer, éausing' ¢orrosi0n .and layer-open problems.
This also causes the aluminum pad to peel from the top metal
layer, thus the pad-open problem céuses the wire to lose
contact with the aluminum pad, decreasing bonding
reliability. Additionally, the pitch and size of the

30 bonding pad cannot be further shrinked as the bonding pad is



| ayer, thus the pad-open problem causes the wire to Iosé cont ac i

al um num pad, decreasing bonding reliability. Additionally, thetprigﬂ ;23
size of the 30 bonding pad cannot be further shrinked as the bonding pad is 3
suscepti bl e to damage fromthe nmechanical stress, thus [limting chip size
reduction in next generation technologies. Fourth, during wire bonding, a
high distribution ratio of the indé%endent nmetal ..plugs or the 5 dieléctric
islands may create a pad finding issue. As disclosed in US Patent

No. 6, 566, 752, anot her conventional bonding pad conprises a to i
! ' ; , tal rin
formed | mumcepenbheoftan danege difsbact the I%@nlg)%s§%6§§isoﬁ gﬁ&?er Wi tgh a

plurality of via holes . is fornmed on the, inter di tri i e
the top metEtAPAg. ﬂﬁlalunﬁﬁaﬁl pggdﬁgt%géned}gn tﬁéggass%€§?¥§Engye?pgﬁg

is electri ) f couddinavi ’

_ t%?ﬁ!%lo oppect ed #Q,tthe togurBial whipg thx lmavi a dol bsghHowever
the width of the %op metal ring is Iinité% by the via hole designg resultihg
in a nlSQkﬁgﬂﬁﬂbﬁtﬁbﬂ@ﬁathwbﬁgth@[ﬂnﬁQHQQ%%%Hd@%@?lmﬁﬂgﬁspﬁaﬁiBPFS bondi ng
pad fabrication wthin active areas. SU O . THE ; LWWENTI ON Accordi ngly
an obj &ct %ﬁehﬂ%§rﬂﬂe§§ﬁﬁnﬂﬁv%ﬁYi?ﬁF?E@tﬁ;%%g? e gEﬁgp Wetal |ayer design
for a bonding @@jsg{ééyﬁﬁg%qugo1gptapgt@nggtﬁb1tgggsavsa,ora@o&M&kl met al
area under a netal pad wthin a sensing region. According to the object of

the inventdivent ikeRdi tgpndadg $iaductanpeicesprd se anslibkt FARE K& a
bondi ng regi on and
in a trench of an inter-dielectric layer. A passivation

layer with a plurality of via holes is formed on the inter-
10 dielectric layer to expose the top metal ring. An aluminum
pad is formed on the passivation layer and is electrically
connected to the top metal ring through via holes. However,
the width of the top metal ring is limited by the wvia hole
design, resulting in a misalignment problem during
15 photolithography, which prohibits bonding pad fabrication

within active areas.
SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
providé a top metal layer design for a bonding pad structure
20 to obtain a metal-free area or a small metal area under a

metal pad within a sensing region.

According to the object of the invention, a bonding pad
structure comprises a substrate having a bonding region and

‘a sensing region. A first dielectric layer is formed

25 -overlying the substrate and has a dielectric island
surrounded .by a ring-shaped trench. n first conductive
layer is formed in the ring-shaped Erench of the first
dielectric la?er. A passivation layer is formed overlying

the first dielectric layer and has an opening, in ‘which the



a sensing region. Afirst dielectric layer is formed 25 overlying the
substrate and has a dielectric island surrounded by a ring-shaped trench. A
first conductive layer is forned in the ring-shaped trench of the first
dielectric layer. A passivation |layer is fornmed overlying the first
dielectric layer and has an opening,4in whi ch the 4 opening corresponds to

t he bondi ng region and the sensing region and exposes the dielectric island
and a part of the first conductive |ayer. A second conductive |ayer covers

t he openi ng of. the i LoR J ayer , pahdhi s ekgcodni eabl yeheb senagnged to the
first con&%@?ﬁ?g F&%%%% éﬁg%heﬁ obj ect of the_ present invention_ is to provide
a passivq%bg@noggai@g;d@&bgmhboﬁi&lbcndﬁqgl§é§n§tﬁ@ét@ré@ﬁf F otBEt a top
metal |ayer "under a netal pad within a sensin eqgi.on. cardipg to the
obj ect of fiireti meoastictivea 15o1Rdi-ng ﬁa@echauégﬁ$%K%6§%?f%%gég gébstrate
havi ng a bondi ng regi on_an S e Azhigr sts degkeetrtcalligyer is
for med oﬁé¥ﬂy? t 86b§?¥hﬁ%§§%§hﬂ%§&% t%%%%h. A first conductive |ayer

i s forgEdtﬂﬂ&%EQ%dtE@nﬁheofifQ@ dorn@ictlivedilelyect.ri c | ayer. A passivation

| ayer i's forned overlying the first dielectric |layer and has an opening

corresponding to the bonding regi on, wherei.,n t%gi%gsigvggiBgdkgﬁ%racovers
| :

the first conddciotier] apaect ophelthi RIFFF e YENST'IG Fegion second

conductive' |ayer .covers the openi ﬂ%ﬁtgeb%gdg§§gﬁﬁﬂi§Mrh@tﬁfeamd'is
fornmed oveRaSAWGHRE EEING Cf?ee%ﬁ. e second conductive layer is
E|ECtricaJﬂﬁbtect a top metal layer under a metal pad within a sensing

region.

10 According to the object of the invention, a bondipg pad
structure comprises a substrate having a bonding region and

a sensing region. A first dielectric layer is formed
overlying the substrate and has a trench. A first
conductive layer is formed. in the trench of the first

15 dielectric layer. A passivation layer is formed overlying
the first dielectric layer and has an opening corresponding

to the bonding region, wherein the passivation layer covers

the first condﬁctive layér formed within the sensing region.

A second conductive léyer éovers the opening of the.

20 passivétion vlayer énd is formed overlying the sensing
| fegion; The second conductive layer is eleqtrically

connected to the first conductive layer.
DESCRIPTION 0F THE.DRAWINGS

The present invention will become more fully understood
55 from the detailed description given hereinbelow and the
accompanying drawings, given by way of illustration only and

thus not intended to be limitative of the present inventlion.



connected to the first conductive | ayer. DESCRI PTI ON OF THE DRAW NGS The
present invention will becone nore fully understood 25 fromthe detailed
description given hereinbel ow and the acconpanying draw ngs, given by way of
illustration only and thus not intended to be limtative of the present
invention. 5 FIG 1 is atop ViEMIOE an individual chip including bonding
pad structures of the present invenfion. FIG 2A is a cross-section of a
bondi ng pad structure according to-the first enbodi ment of the present

invention. 5 FIG 2B is a top view of .the cq Ll ri hown,dihg FI G 2A
FIG 3Ais a crb5@.séctfoR &fCPpan‘é:teh"éroéoﬁauéL{‘?{\qigﬁilh\ég c'&% erTyi ngd:ﬁ\ge

conductive, ring, F | S B @3Stachi-a8e0f ancondimiive lattice 10
under | yi ngb?ﬂgg% n%alcj\aét%\%ed% nge. FIG 3Cis a cross-section illustrating a

conductive solid underlying the _c LLVE £l iaNGon eSS pAR- draceut®p Vi ews
il lustrating exahp eggoflg Pr STi°& %gg?%#sl ?or % hgncérﬁcpti ve ring. 15 FIGS.
SA-5F are tap ¥h§ﬂ% id | ust ratidg cewampheat 0bft ke preféne HeeERREORor t he
conductive paa. FI 6A is a top view of corner cut portions of the

conductive ring I 6B_I OR; 5 \ke® W £0fL HEO TR Ut i veo rtiirensstodwit hen 20,
conduct? ve pad.FEEGfagA§Fs§a%P p &iEM/Of the conductive ring with a

FIG. 2A.

FIG. 3A is a cross—seétion of another conductive ring
underlying the conductive ring.

FIG. 3B 1is a cross-section of a conductive lattice

10 underlying the conductive ring.

FIG. 3C 1is a cross-section illustrating a conductive
solid underlying the conductive ring.

FIGS. 4A~4F are top views illustrating examples of

profile designs for the conductive ring.

15 FIGS. 5A-5F are top views illustrating examples of the
profile designs for the conductive pad.
FIG. 6A is a top view of cormer cut portions of the
conductive ring. |
FIG..GB is a top view of corner cut portions of the
}20, copductive pad.
FIG. 7A is a top view of the conductive ring with a
marking notch;g
| FIG. 7B‘ is a top view of the conductive pad with a
mérking notch.

25 FIG. 8A is a top view of the conductive ring with the

marking notches and the corner cut portions.



marking notch. FIG 7B is a top view of the conductive pad with a marking
notch. . 25 FIG 8A is a top view of the conductive ring with the marking
notches and the corner cut portions. 6 FIG 8B is a top view of the
conductive pad with the narking notches and the corner cut portions. FIG 9A
is a cross-section of a CUP schene a6dj acent to the bonding pad structure.

FIG 9B is a top view of the conductive ring and the CUP schene shown in
FIG 9A. FIG 10A is a cross- sectlon of one exanple of formng the CUP

schene w t hout using the buffer |a er. I 11A | o] 0 a

bondi ng pad strii€fure® 18 &cé'tﬂpdl ' {hﬁ’%egonaﬁcnﬁsé f%é %Ttehthnce present
nvent | on. ELG 118, s Lo vah%wcg&nregecaenga@mesn ng and the passivation
| ayer shown T 1 11 . FIG 12A is a cross-section of the first conductive

| ayer patter _nedEf% aaéit t g%r%giﬂe%tl]&p 48 2 ctPR MW ogdig%rg@n@i(yctl ve

| ayer shown in Cross-section of the Tirst conductive

| ayer patte Qegoﬂélﬁ@q%@rg@mct@jx{égs FIG 13Bis a top view of the
conductive layer shomn in 20 FIG 13A FIG 14A is a cross-section of the

first andUCtiVEIé?ygﬁ E@tEF“Q£P @8 §P! kef @6MHuctive ring and the

CUP scheme shown in FIG. B9A.

FIG. 10A is a cross-section of one example of forming

the CUP scheme without using the buffer layer.

FIG. 11A is a cross-section of a bonding pad structure

10 according to the second embodiment of the present invention.

FIG. 11B is a top view of the conductive ring and the

passivation layer shown in FIG. 11A.

FIG. 12A is a cross-section of the first conductive

layer patterned as a lattice.

15 FIG. 12B is a top view of the conductive layer shown in

FIG. 12A.

FIG. 13A is  a cross—éection of the first conductive

iayer patterned as independent plugs.

FIG. 13B is a top view of the conductive layer shown in

20 FIG. 13A.
FIG. 14A is a cross-section of the first conductive
layer patterned as a solid form.

FIG. 14B is a top view of the conductive layer shown in

FIG. 14A.



FIG 14B is a top view of the conductive |layer showm in FIG 14A. 7 DETAILED
- DESCRIPTI ON OF THE | NVENTI ON The present invention provides a top netal |ayer
design for a bonding pad structure to obtain a netal-free area or a snall
netal area under a netal pad within a sensing region. 5 The present invention
additional |y provides a passivation ,opening design for a bonding pad.
structure to protect a top metal layer under a nmetal pad within a sensing
region. The present invention effectively prevents corrosion in the top

nmetal |ayer due 'to probin | engt hens the_bondabj .| 0O wi ndow, elim nates
cracks in the under-l%%E#Iﬁ#Qﬂ TELION, Off ﬁﬁgvghﬁgkﬁgg ing of the metal pad
fromthe under-1ayer dielectrics. The present inventian . also inproves pad
findi ng, capabiThe yprasedtr deYGREEPBNPEAPAPET i d yHOP r@ﬁ?ﬁeslaé’fd: T and

al l ows the_bondi.n ad_structur yver i pher jrcuit
ar eas, act?% ?ar%écg%ﬁngcﬁage_sﬁllgﬁgg%g ch %%%%{lrﬁgatt i]nc%n thefrn% . FI G%rlcc} s atop
view of angjadi vhétual Ghid i udi ngtdlondidngripad rs tar uetisriesy afeden present
invention.. A seniconductor wafer conprises substantially isolated chips, 20
and the i sThat pdeshinp cowesritsen aadditionedd YIPHRTIGRY By PFI$5Y2%GT be | i nes

12 extending in a first direction and _seco i.he .|| i i
second di r ¥ ‘gﬁ%"qrh A oatjécférb iy codr}t%élﬁ%ur% cJ:CiOIr %ﬁﬁ%tge;‘?tg)(;&npe%}?%gg :az :
active -arga-Jlf pndka peddpheradsAr emdl 8vithipl W aldrsimef deendimg 2Bhe

structures 20 is dllowed on the active area 16, the
present invention effectively prevents corrosion in the top
metal layer due to probing, lengthens the bondability
10 _window, eliminates cracks in the under-layer dielectrics,
and prevents peeling of the metal pad from the under-layer
dielectrics. The present invention also improves pad
finding capability (pad recognition capability), reduces pad
pitch, and allows the bonding pad structures to be located
15 over peripheral circuit areas, active areas, scribe lines or
a combination thereof.
FIG. 1 is a top view of an individual chip including
bonding pad structures of the present invention. A
semiconductor wafer comprises substantially isolated chips,
20 . and the isolated chip'comprises a main area 10 defined by
first scribe lines 12 extending in a first direction and
second scribe lines 14 extending in a'secdﬁd difectibn. The
individual~chip 10 containing circuitry comprises an active
.area 16 and a peripheral area 18. A plurality of bonding
25 structures 20' is. allowed on the active area 16, the
Peripherai'area 18, the»first:scribe line 12, the second
scribe line 14, or a combination thereof. The bonding pad
structures 20 may be aligned in a single line.or staggered

to form CUP (circuit under pad) pads.



peripheral area 18, the first scribe line 12, the second i i
a conmbi nation thereof. The bonding pad structures 20 may Egr:'albieglniagei ﬁ4é o
single line or staggered to formCUP (circuit under pad) pads. 8 The bonding
pad}_ structures 20 with a top netal |ayer design and a passivation opening
design for obtaining a netal-free ea or a small netal area under a netal
pad within a sensing region are described bel ow. 5 First Enbodi nent The
present invention provides a bonding pad structure with a top metal |ayer
design. for obtaining a netal-free area or a sppll nmetal area yoder a netal
g?d W![thl n a. Seesihegdiegi ord 1 FIGUZR S0 awégl?)s?-se tion %? a gondi ng pad
Sp forare &&%\%%g\r/vd%ﬁ?g Lo hhge [1dsiopBRdhiRst @fsidie poesamtdinerdian. FlG

is a ¢ “the ctonductive ring shown in FIG 2A. A sem conduct or
substrat e ;22 Wi-trh cpardze | yrcenpsedEd mébal nteetpeat ealer r éuittdhs PA%ondi ng
region I_fqr bonding a ball or a bunp_and a sensi ng. region Il for testing by
probe pi nel tdrimoeheensppbeHeEL 00 B¢ rdgs IR B8 I'ayer 24, an next |evel
dielectric of the_s l:stg_l te 22, conprises a ring- shaped trench 25 which
correséon&iﬁj&ﬂéﬁ_ : dielectric 20 island 24a. A first conductive |ayer
26, an upper nosf, IJHLILRNNeRIN®A caf prokedssbsat bahdidg, pkd |s&nueEutieng- shaped
trench 25 to serve as a conductive ring 26, thus encl osing tthe:L dI.I electric

m al-rree

¢ o

i sl and 24avith passiopatnerel ajeyeB0dpsignr e obtaining a
area or a small metal aréa under a metal pad within‘ a
sensing region. } |
10 FIG. 2A is a cross-section of a bonding pad structure
according to the first embodiment of the present invention.
FIG. 2B is a top view of the conductive ring shown in FIG.
21. | '
A semiconductor substrate 22 with partially completed
15 integrated circuits has a bonding region I for bonding a
ball or a bump and a sensing region II for testing by probe
pins or other implement. A first dielectric layer 24, an
next level dielectric of the substrate 22, comprises a ring-
shaped trench 25 which correspondingly defines a dielectric
20 island 24a. A first éondﬁctive layer 26, an uppermost
interconnection of the substrate 22, fiils the ring-shaped
trench 25 to serve as a conductive ring 26, thus enclosing
the dielectric island 24a. A passivation layer 30 is formed
on the'first,dielectric layer 24, and has an opeﬁing,31
25 corresponding to the bonding region I and thé senéing region
II, thus exposing the dielectric island 24a and a sufficient
area of the conductive ring 26. n second conductive layer
32 is patterned on the first dielectric layer 24 and the
passivation layer 30 within the bonding region I and the

30 _éensing region II to serve as a conductive pad 32, in which



on the first dielectric layer 24, and has an opening 31 25 corresponding to
the bonding region | and the sensing region Il, thus exposing the dielectric
island 24a and a sufficient area of the conductive ring 26. A second
conductive layer 32 is patterned on the first dielectric |layer 24 and the
passi vation. layer 30 within the bonging region | and the 30 sensing region
Il to serve as a conductive pad 32, i'n which 9 the conductive pad 32 is
directly connected to the conductive ring 26 without requiring via holes. A

bondi ng el enent 34, such as | or a S t duct i
paa 22w G RO Ry BB61 o1 Nbr COVERC 3 5 HAFFTEr T ayer a8 .1 or oo

on an int elfReeAetweandt e w%yﬂguﬁiﬁg%dxﬂiﬁ§2vmuiﬁ&me¢ondaoﬁom@imgng 26 for
increasing adhesion therebetween. The first dielectric |ayer 24 may be

pl afsrrfl oxmd@inodﬂﬁP 34h|hghcuenasai ty Peadmor oRi B ol BcPrPden t B hitgie

resi st ance to nmechani_cal .stres | ow k. di el . rpcs, f i ed_silicate
gl ass (FSG)Offﬂ‘ucstiH"iecé’ﬁ%bége&’l% éF"eEPFi @8?5%83 r%%%étlc? i'vell\dlr&?{]eg&%%’ngy be
copper g Qy)-aldym ﬂHﬂeMz)s, A Cle o aldOYond £OPRAEFERGANaSELWEE0Y tie a
copper-containing atloy. The conductive ring 26 is approximately 1-50 min
15 wi dt h arthdudiZme madieptzh anlr efher afoingucs iveasdrem2at foat I CIRESRY sfi es

the formula; Rl= Ar/As and 0<_ Rl 530%, where Ar is the area of the
conductivéﬂﬂﬁﬁ@fﬁ6tﬁﬁFﬁEStWF?Hin the sensing region Il, and As is the area

TS, TSRS AR e TR e o et site W Ta
(high density plasma) oxide, dielectric with high resistance

10 to mechanical stress, low-k dielectrics, fluorinated
silicate glass (FSG) or silicon-based dielectrics. The
conductive ring 26 may be copper (Cu), aluminum (Al), AlCu
alloy, a copper manganese alloy or a cbpper—containing
alloy. The conductive ring 26 is approximately 1~50 pm in

15 width and 0.5~2um in depth. Preferably, a measurement ratio
R, satisfies the formula: R:= A/As; and 0<R, <30% , whefe Ar
is the area of the conductive ring 26 formed within the
sensing region II, and A; is the area of the sensing region
II. The barrier layer 28 may be Ti, TiN, W, WN, Ta, TaN, or

20 a combination thereof. 'The conductive ‘pad 32 may be
éluminum-(Al), AlCu alloy or an aluminum-containing alloy.
The bonding element 34 may be a gold ball used in wire
bonding technology or a metal bump used in a flip. chip
téchnology.

25 In accordance with the .top metal layer design, the
conductive ring 26 - occupieé a small area of the sensing
reéion. II to achieve a metal-free area or a smali metal
area, thus overcoming problems causea by the coﬁventional
bonding pads and obtains the folloWing advantages. The

30 metal-free area or the small metal area effectively reduces



al um num (Al), Al Cu alloy or an aluninun}containing all oy. The bondi

el ement 34 nmay be a gold bal

used in a flip chip technology. 25 In accordance with the top netal
design, the conductive ring 26 occupies a snmall area of the sensing
Il to achieve a netal-free area or a symall netal area, thus overcom

pr obl ens

advant ages. The 30 netal -free area or the small nmetal area effectively

caused by the conventi onal ondi ng pads and obtains the fol

reduces 10 the possihility of cr

. cks penetrating. the-fjirst diel Al
2410t he MGRATT ¥ TNy 56, G pPRVETT TS COrT oSt Oh afid T &y5t - pen

pr obl ens.

conducti ve

! tal -free o snal | _ .
llggﬁngéﬂTrgﬁ;Stgﬁe wlaucretal area ppeventsupeebiragedt ihbe

ng

used in wire bonding technology or a netal bunp |

| ayer
regi on

ng

| ow ng

| ayer

conductive ring 26 or the first dielectric |ayer

24, thus ®hrégian pgdpadyepenpprnoblrebtemnd efibar magaboRdfEAgOTr EMRARI | ity.

Additionally, the pitch and size of the_ bondin ad .structure_ 2Q_can
further reatifedd aFereP¥eEcHnBe’t ¥R PFn(f[% gldﬁl&% #Ji g? ecIl

fron11g
genera

i on"techno

56 G T &P
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be

. : > No ceptl 0" damage
TeGNAnt Gak, SLIESS. hBUSCAldoNRG edue! Ipildbahi shgerfen, next
ogies. finding capability of the wre bonding tool

I's effectivgly ieTRHOMEOIAG GPd-apen pmobi bmdi edmdt rémsunsingnd bepsliing encl osed
by the conductive ring 26. Final
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directly
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15

© 20

ahd variou
conductive ring 26 is not susceptible to damage from

mechanical stress, thus allowing»réduction in chip size for
next genefation technologies. The pad finding capability of
the wire bonding tool is effectively improved as only one
smooth dielectric island 24a is enclosed by the conductive
ring 26. Finally, since the conductive ring 26 is directly
connected to the conductive pad 32‘without use of via holes
or plugs, limitation in ring width and misalignment problems
caused by a via hole design are eliminated, and various
modifications of the conductive ring 26 and the conductive

pad'32 are allowed.

Various modifications of the conductive ring 26 and the

" conductive pad 32 are herein described.

25

30

First Example

. Based on design requirements of the top metal layer,
the intefcbnnections underlying the conductive ring 26 may
be modified to have a ring, - latticé, island, or solid
profile; | o

FIG. 3A is a cross-section of another conductive ring

underlying the conductive ring 26. Elements similar to

those in FIG. 24 are omitted here. A second dielectric

. léyerv 36 underlying the  first dielectric layer 24 is



nmodi fi cations of the conductive ring 26 and the con [

al  oned. 20 Various nodifications 019 t he conducti vedlrJiCE]Ig\/(ZaGp:gdBtzhgre
conductive pad 32 are herein described. First Exanple Based on design
requirenents of the top netal layer, the interconnections underlying the
conductive ring 26 may 25 be nodifi ﬂ to have a ring, lattice, island, or
solid profile. FIG 3Ais a cross-si tion of another conducti{/e ring 1
underlying the conductive ring 26. Elenents simlar to those in FIG 2A are

omtted here. A second dielectricg 30.]ayer e i i i i
| ayer 24 PEOY49pFovi ded MR h.cpagesﬁa‘a% ﬁ\?é’é?a%b? %%VFEQBE? 3 S?'nrea? ag. gl efut ngc

?ggnggb?ﬁggﬂgl }é%%ﬁ%ﬁ%(?%?aﬁl q_q];eri ge&%%@r d3eleAtrcondiegtdwve3plug 80 is al so
_ ( ric ayer to electri
gonductl V?_olhldlﬂl@;:ZGet olug the @e@d@ycﬁﬂmtﬁﬁft i W%%/rel?ggl%rllgF%%g %%%Ft%gg
ross-section of a conductive lattice__under]yi . dugtd vegr i

i v 26.
4 :E;emengg diaifiefrar & ¢-° tHESE GIFRIE Cfﬂ’na?rcé %nr%etyt%gi her .ls@l'he t%i %g Ictggdugti ve
| IyerOIE g:zlen%@cfolngq ggdﬁ‘lg{mﬁi fd4cgy . in which an array of 10 dielectric
sl an 3 i §Tprovided and the dielectric islands 36 are spaced apart from
each other by the.thizdiscondustiseeskayern3®t Art ¥oRAW SV he A CE
conductive layer 38 is nodified to form agéarra% ,

i

. . L ;
spaced apamdenlarngacthiot FERABFLiNe sediéhd“di el eft (rejfngh gsgsfl%efﬁr Pleegs
those in FIG. 3A are omitted here. The third conductive

layer 38 is modified to form a lattice, in which an array of
10 dielectric islands 36a 1is provided and the dielectric
islands 36 are spaced apart from each other by the third
conductive layer 38. Alternately, the third conductive
layer 38 is modified to form an array of independent plugs
spaced apart from each other by the second dielectric layer

15 36.
FIG. 3C is a cross-section illustrating a conductive
solid underlying the conductive ring 26. Elements similar
to those in FIG. 3A are omitted here. The third conductive

layer 38 is modified to have a solid form.

20 Second Example

Based on the design requirements of the to? metal
layer, the conductive ring 26, the conductive pad 32, or a
combination thereof may be further modified to have various
geqmetric shapes.

25 FIGS. 4A~4F are top views illustrating examples of
perile designs for the conductive ring 26. FIGS. 5A~3F are
top views illustrating examples of the profile designs for
the conductive pad 32.

The conductive ring 26 is a quadrilateral ring, and the

30 corresponding dielectric island 24a is a gquadrilateral



15 36. FIG 3Cis a cross-section illustrating a conductive solid underlying
the conductive ring 26. Elenents simlar to those in FIG 3A are omtted
here. The third conductive layer 38 is nodified to have a solid form 20
Second Exanpl e Based on the design requirenents of the top netal Ilayer, the
conductive ring 26, the conductive p 2{932, or a conbination thereof may be
further nodified to have various gegl tric shapes. 25 FIGS. 4A-4F are top
views illustrating exanples of profile designs for the conductive ring 26.
FIGS. 5A-5F are top views illustrating exanples of the profile designs for
the conduct®id padBFICThéPeokBEcEPREUFTRYE 2610% 2P quadt 9| A %y, and

the 30 correspondi ng dieleciric | 43 I u i | gteer al id. In
FIG 4A t?{é c%ﬁ‘&uc(fl vI_'eeS |or?é§1§]§ i !%f%fé;(%%%lré rl?'rllgna %At %tes c%r rEJ’eqé‘ba(S)%di ng
diel ectricgbsi@nd 24a g aspquane cephidcive Fify 24B,id he wondutiider ring 26
is arectangular ring, and the corresponding dielectric island 24ais a 5
rect angul arimml i @ndThehe orfustaspending 28iekeet ©i¢ cdisd™d ngtaantt Ife
corresponding dielectric.island 24a is a circular solid. In FIG 4C, the
conductd ver$F TP DB 4% sé’(i&fir'cul ar ring, and the corresponding dielectric

island 24a is aryd reghaticsobdédridg 126 Fie #ADcitbelaendticid veahdngi26 is an
elliptical ring; and the corresponding dielectric island 24a is an
el | i ptical corresponding dielectric island 24a is a circular solid. In
FIG. 4C, the conductive ring 26 is a circular ring, and the
corresponding dielectric island 24a is a circular solid.

10 In FIG. 4D, the conductive ring 26 is an elliptical ring,
and the corresponding dielectric islahd 24a 1s an elliptical
solid.

‘The conductive ring 26 is a polygonal ring, and the
corresponding dielectric island 24a is a polygonal solid.

15 In FIG. 4E, the conductive ring 26 is a hexagonal ring, and
the corresponding dielectric island 24a 1is a hexagonal
solid. In FIG. 4F, the conductive ring 26 is an octagonal
ring, and the corresponding dielectric island 24a is an
octagonal solid.

20 The conductive pad 32 may only be shaped into a
geometric solid if the electrical connection between the
conductive pad 32 and the conductive ring 26 is reliable.
In 'FIG. 5A, the conductive pad 32 is a square solid. In
FIG. 5B, the conductive pad 32 is a rectangular solid. Ih

25 FIG. 5C, the conductive pad 32 is a circular solid. In FIG.
5D, the conductive pad 32 is an ellipticél solid. In FIG.
5E, the conductive pad 32 is a hexagonal solid. in FIG. 5F,

the conductive pad 32 is an octagonal solid.



solid. The conductive ring 26 is a polygonal ring, and the corresponding
dielectric island 24a is a polygonal solid. 15 In FIG 4E the conductive
ring 26 is a hexagonal ring, and the corresponding dielectric island 24a is a
hexagonal solid. In FIG 4F, the conductive ring 26 is an octagonal ring,
and the corresponding dielectric island 24a is an octagonal solid. 20 The
conductive pad 32 may only be shaped i'nto a geonetric solid if t he '
el ectrical connection between the conductive pad 32 and the conductive ring
26 is reliable. In 'FIG 5A the conductive pad 32, is a square solid. In
FIGB SEE tTEii?ﬂ%?ﬂﬁ@lée pad 32 is a rectangular solid. In 25 FIG 5C, the
conductive pa Is acir : . d i d 32 is
an elliptical sB?,o Sieé].s T aFF&HE%?E?Q%Jﬁ%l C<Jii)e£nIS u%rﬁfvoeég[)ggldé %@%‘iﬁ;ﬁx\ﬁgﬁ| sol i d.
In FIG 5FR¢ dheeondueticyevpagad23ts an Dedsigansd csoired. cl8 TwintdcBxanpl e
Based on a quadrilateral design for the conductive ring 26 or the conductive
E?g.séA atl$a?$vﬂdh@-¢6¥@éﬁvéut BeFtiBPB- i s provided to prevent peeling. 5

. is ataop view of corner cut porti t opduGtiveer i 26. FIG
6B is & top viéﬁ“%f rﬁﬁracﬁfn’p%%?loﬁé g£§F%% é%ﬁﬁdgtlve ﬁgd%§2ﬁﬁ%ienents
simlar to,,ifesedd FHfe 2B. ar errani tdeedi fleperopn Hdw 64, cblreeconduct i ve

ring 26 conprises four 710 corner cut portions 42 adjacent to four corners of
t he portions of the conductive pad 32. Elements similar to

those in FIG. 2B are omitted here.
In FIG. 6A, the conductive ring 26 comprises four
10 corner cutl portions 42 adjacent to four corners of the
quadrilateral ring, respectively. The corner cut portion 42
prohibits the formation of the first conductive layer 26,
but allows.the formation of the first dielectric layer 24.
Preferably, the corner cut portion 42 is a right triangle,
15 where the hypotenuse 41 is approximately 0.5~5pm in length,
an included angle 6; between the hypotenuse 41 and the X
axis is approximately 10°~80°, and a measurement ratio Ry
satisfies the formula: Ry= Ary/Ac and 0<Ry;<80%, where Ag; is
the area of the corner cut portion 42, and A. is the corner
20 area of the conductive ring 26.' The corner area Ac
satisfies the formula: A.=W; x W,, where W; is the X-axis
width of the conductive ring 26, W; is the Y-axis width of
the conductive ring 26, W1=1um ~10um, and Wy=lpm~10pm.
In FIG. 6B, the conductive pad 32 comprises fbur corner
25 cut portions 44 adjacent - to four corners of the
quadrilateral solid, respectively. The corner cut portion
44 prohibits the formation of the second conductive layer
32, but allows the formation of the passivatién layer 30.
Preferably, the corner cut portion 44 is a right triangle,

30 where the hypotenuse 43 is approximately 0.5~10um in length,



_quadrilateral ring, respectively. The corner cut portion 42 prohibits the
formation of the first conductive layer 26, but allows the formation of the
first, dielectric layer 24. Preferably, the corner cut portion 42 is a right
triangle, 15 where the hypotenuse 41 is approximately 0.5--5min length, an
i ncl uded angl e el between the hypotenuse 41 and the X axis is approximtely
10-80, and a neasurenent ratio R2 sgtisfies the formula: R2= At1/Acl and
0<R2<800, where At, is the area of the corner cut portion 42, and Act is the

corner 20 area of the conductive ring 26. The corner_area, Ac S ies the
fornul a: AEPSVﬁnle@%u PR % #ﬁgW?§BXF§e bﬁ%ﬁ?F%ﬁs?tﬁgAé%ﬁ%U€%%3% ring

26, W is ggngigxééﬁggigﬁgggly.q%@;sgqnductive ring 26, W=1m 10m and
W=1m 10m In FIG , the conductive pad 32 conprises four corner 25 cut

portions 44,adiacepimie four corners of the quadrilateral solid,
respectlveryT—ThE“CUH%ET cut_portion, 44 prohibits the faormation of_1he
second conducti VB PEYeF t%2?1§%¥£%1 %ﬁ%?%$%?%hﬁrﬁﬂ?cﬁFQﬁlQQKf %%?v%%ion

| ayer . f bl - cut porti 4. h8-B Hi rdFi |l & 30
where the ﬁgégtgﬁgse ?E?§ g%rrgﬁi#gté¥y&%%g??€oﬁ??ﬁ |é§3?ﬁ, 1£ﬁ§ﬁd an

i ncl uded angke 62ndetten thiendhypPdt,entde 4tonddctheeX padax®s,isor a
approxi mately 100-800 Fourth Exanple In order to clearly discrimnate the
sensi ng re§PBRITRLIGR 15R3KRGHe bonding region |, a marking notch is provided

on the conductLyg ryfg; 26, L85 £ONPJUSE ¥ PAH Bt OFe &ing 26 with a

marking notch. FIG. 7B is a top view of the conductive pad
10 32 with a marking notch. Elements similar to those in FIG.
2B are omitted here.

In FIG. 72, the conductive ring 26 comprises two
marking notches 45, and two dielectric markings 24b are
correspondingly defined within the two marking notches 46,

15 respectively. The two marking notches 46 are approximately
aligned in a liné to delineate the sensing region II from
the bonding region I. Each of the two marking notches 46 is
composed of a bottom side 46I and two lateral sides 46II.
Preferably, a first-direction length 1; from the lateral

20 side 46II to the edge of the conductive ring'26 for defining
the bonding region I is approximately 40~60um. Preferably,
a first length S; of the dielectric marking 24b, parallel to
the bottom side 46I, is approximately 1~3um. Preferably, a
second length S, of the dielectric marking 24b, parallel to

25 the lateral side 46II, is approximately 0.5~-2um.

In FIG. 7B, the conductive pad,32,comprises two marking
noﬁches 48, and two passivation markings 30b are
correspondingly defined within the two marking notches 48,
respectively. The two marking notches 48 are approximately

30 aligned in a line to delineate the sensing region II from



. conbi nation thereof. FIG 7Ais a top view of t he conductive ri ng 26 wth a
mar king notch. FIG 7B is a top view of the conductive pad 10 32 with a
mar ki ng notch. Elenents. simlar to those in FIG 2B are ontted here. In
FIG 7A the conductive ring 26 conprises two marking notches 46, and two
dielectric markings 24b are correspaggii ngly defined within the two marki ng
notches 46, 15 respectively. The t mar ki ng notches 46 are approxi mately
aligned in aline to delineate the sensing region Il from the bonding region
| . Each of the two marking notches 46 is conposed of a bottom side 461 and
two | ateral,sSidesidgliegifhetf eraloh = fudesttwdi meckiion henghlesL A8 fisom t he

| ateral 20 side 4611 to the edge of the conductive ring 26 for defining the
bondi ng r egitgosked ©fapprloxt et ebydd0486manPr MY abtyerda F1H8E. YPdngth S1 of

the. dielectric rkin 4b, parallel to. the.,botto i d 1q.

appr oxi rratpé‘le)ﬁelr’&r%%YPr eage%éﬁlsflfgére_gtéﬁ%%d Heélﬁgphogz gkgbhgk%ﬁellgctt%rria% mar ki ng
24b, par a's!igie tQ112% 4 hed algrabrsicde 46hbuctsvappeaxioately defi2mng n FI G
7B, the conductive pad. 32 conprises two marking notches 48, and two

passihvat Illgjherr&idﬁdig@ Ryiane I der regpoxdinageyydéPi-ar@dnwi t Fing fie@btko mar ki ng
not ches , _respectively. The two narking notches, 48 are, appr.oxj-mately 30
al i gned i afi7¥fe 19 Yl i Featle the EBRETH tjr%i%%r]ern?réﬁqblS ptahéa]bq%r%di %g

461 and 1vi0 IAFePaT e Rat T b eTEran 4 Sl rorTa T eati an Length L1 from
the lateral second length 8, of the passivation marking 30b, parallel
to the lateral side 48II, is approximately 0.5~2pm.
10 Additionally, the marking notch design for the
conductive ring 26 and the conductive pad 32 can be combined
with the corner cut designs as described in FIGS. 6A and 6B.
FIG. 8A is a top view of the conducﬁive ring 26 with
the marking notches 46 and the corner cut portions 42. FIG.
15 8B is a top view of the conductive pad 32 with the marking

notches 48 and the corner cut portions 44. Elements similar

to those in FIGS. 6-~7 are omitted here.

Fifth Example

Based on the design requirements of the top metal
20 layer, a circuit under pad (CUP) scheme can be further
provided under an extension portion the conductive ring 26.
Locating the circuit under the pad shortens some of the
conductors and thereby dJdecreases their inductance and
resistance and also reduces the parasitic capacitance of the

25 circuit. |
FIG. 9A is a cross-section of a CUP scheme 50 adjacent
to the bonding pad structure 20. FIG. 9B is a top view of
the conductive ring 26 and the CUP scheme 50 shown in FIG.
9A. Elements similar to those in FIGS. 6~7 are owmitted

30 here.



side 4811 to the edge of the conductive pad 32 for defining 5 the bonding
region | is approximately 40-60m Preferably, a first length S1 of the

passi vation marking 30b, parallel to the bottom side 481, is approxinmately
13m Preferably, a second length S2 of the passivation marking 30b, parall el
to the lateral side 4811, is approxi ely 0.52m 10 Additionally, the
mar ki ng notch design for the conductive ring 26 and the conductive pad 32
can be conbined with the corner cut designs as described in FIGS. 6A and 6B.

FIG 8Ais ato V|em1gPShggigggggg.lv%gyln 26 with the i k%ggtggﬁches 46

and the corner ? Sla i's atop view o e conductive

pad 32 “‘tQG%h%hHEﬁkéQQeﬂ@EQﬁ&ﬁn4§mﬁ@%rﬁ@@e@@ﬂn@ﬂgéubfpohél@@ﬁdéétlﬁkenents
simlar to those in FIGS. 6-7 are onitted here. Fifth Exanple Based on the

desi gn requiihgnest sindf sy tfoprmetel baolingyeregigrcil ang ﬁ%@eﬁeﬁaanﬂcup)
schenme can be further provided under gn ext ensi on porti aceﬁ. t%ﬁngﬁgtive

ring 26. E68aPRAngtthe cbr Pt S Ple Pad SHBFFerd tne of &

conduct or s ad. Lhefeby decreasas, their | ndyetanceagad tesistancerasd al so
reduces”t hé parasitic capacitance of the 25 circuit. FIG 9Ais a

cross- sect wpdegheatBURhsecliemet5a@iadpacent legerhd4bomdl fpdad strgettre 20.

FIG 9B is a top view of the conductive ring 26 and the CUP sche 50 shomn
in FIG 9ARChEMEneth sPetheFardt FRSTSSE in A C%fuggg 15 e Bmi Ff}relgucge here.

plugs 56 is formed in an array of via holes 57 of the first
dielectric layer 24. Thus, the extension portion 26a can be

10 electrically connected to the circuiﬁ scheme 54 through via
holes 57. Also, the circuit scheme 54 can be electrically
connected to a lowermost conductive layer 58 through
interconnections. Preferably, the number of via holes 57
for a signal circuit scheme is smaller than that for a power

15 circuit scheme.

In addition, based on a combination of the conductive
ring 26 and the CUP scheme 50, the buffer layer 52 may be
optional, and the conductive layers underlying the
conductive ring 26 may be modified.

20 . FIG. 10A 1is a'cross—section of one example of forming
the CUP scheme 50 without using . the buffer Ilayer 52.
Elements similar to those in FIG. 9A are omitted here. The
different portion is that the buffer layer 52 ig omitted,
thus the circuit scheme 54 is formed in ﬁhe first dielectric

25 layer 24. |

FIG. 10B is a cross-section of another example of
forming the CUP scheme 50 underneath two conductive rings.
Elements similar to those in FIG. 9A are omitted here. The
different portion is that the third conductive layer 38 is

30 patterned as a ring and embedded in the second dielectric



The conductive ri.ng 26 conprises an extension portion 26a which extends from
one peripheral edge of the conductive ring 26 and away fromthe bondi ng
region | and the sensing region II. A CUP scheme 50 is forned adjacent to

the 5. extension portion 26a. A buffer layer 52 is formed underneath the

first dielectric layer 24 and has a ciycuit schene 54 patterned therein. A
plurality of conductive plugs 56 is Kormed in an array of via holes 57 of

the first dielectric layer 24. Thus, the extension portion 26a can be 10
electrically connected to the circuit scheme 54 through via holes 57. Al so,

the circuit, sche 54_gcan,he glegtlicahly -fLeRReekedd o i
. tBe | @¢REARSH
conducti ve 1I"’lé"yeerr n%& t%rougl% St erclgnne(g:/t icons. Preferably, the nunb:af?.' of via

hol es 57 f@maA 6 gpAkooHkClihe sehenetivesnaluer4® han Alwmt, foheatpower 15
circuit schenme. In addition, based on a conbination of the co duc&iv ring
26 gndt_the c:sw@mer@e bayer hé Hubrer Fay&XS2HaY BT bpYtomal® &) &C?’he
conductive ers underlying t : ti i ngs26 dichi

10A is a crossty ct&%ﬁ“bfog%e %g&§ﬁ§g§? f%?ﬁ%nggfthgﬂgﬁngg engtgggﬁafﬁoE{G'
usi ng the hufdar-iayer %2nneEkedenbs thiemciaruto thbseei A4FEGro®havd aoni tt ed
here. The different portion is that the buffer, layer 52 is omtted, thus
the circui thslder®® .54 is formed in the first dielectric 25 |ayer 22. FI G

bRy T A e
omtted here. Thg. present invéntion provides a i;ndin; z;%}élgﬂéiugiA e
with a passivation opening design for protecting a top metal

10 layer within a sensing region.

FIG. 11A is a cross-section of a bonding pad structure
according to the second embodiment of the present invention.
FIG. 11B is a top view of the conductive ring 26 and the
passivation layer 30 shown in FIG. 11A.

15 A semiconductor substrate 22 with partially completed
integrated circuits has a bonding region I for bonding a
ball or a bump and a sensing region II for testing by probe
pins or other implement. A first dielectric layer 24, an
uppermost dielectric of the substrate 22, comprises a ring-

20 shaped trench 25 which correspondingly defines a dielectric
island 24a. A first conductive layer 26, an uppermdst
conductive layer of interconnections in the substrate 22,
fills the ring-shaped trench 25 to serve as a conductive
ring 26y thus enclosing the dielectric igland 24a. A

25. passivation layer 30 is formed on the first dielectric layer
24, and has an opening 31 corresponding to the bonding
region I, thus cqvering the ‘conduétive ring 26 located
within the sensing region II. A second conductive layer 32
is formed overlying the first dielectric layer 24 and the

30 passivation layer 30 within the bonding region I and the

i



-different portion is that the third conductive layer 38 is 30 patterned as a
ri.ng and enbedded in the second dielectric 17 layer 36, and is electrically
connected to the conductive ring 26 through the conductive plug 40. Al so,
the third conductive |layer 38 has an extension portion 38a which extends
fromone peripheral edge of the ring to be 5 electrically connected to the
circuit schene 54 through via holes . Second Enbodi nent The present

i nvention provides a bonding pad structure wth a passivation opening design

for protecting,a top net 10 layer within S ing.regi-on.. FlG. 21Ais a
cross- sect PBR° o9 ar%%]_rﬁ:ﬁ ﬁfql pad ssefgrl‘ﬁectausr e caocné%&c&q?E %c?dte%ezqselcrgn@le odi nent
of the preggat LBNEALEORe é&&i 131B g adtepcyiew ebnhbeteanduet i venging 26
and the passivation layer 30 shown in FIG 11A 15 A semi conductor substrate
52 gqth pagb??méwiw®n¢d@geﬂs whteguat edaei ring t sihabodcpondiPnPIGith | for
onding a ball or a bu nd a sensing region Il for. testi by pr.gbe i ns
or other i ApERFRht 24A g? W ele 5 Pﬁyé?na Tpanlsugbé}ﬁ%%t¥8iqu%trﬁc of
Lhe Substrabeage.: OMPId ses A odng AR sharathd neaah2S Windegardespondi ngly

defines a dielectric ~island 24a. A first conductive |ayer 26, an upper nost
conduct i vebhayeer oflayarer@oniecpronsded the.arsubsteafece2betiickns thre

ri ng-shaped trench 25 to serve as a conductive .rin§§26; t hus encl osi ng the

di el ect ri cCPRABAE YAL2N 35 3k SihFaCPBAIFLYET B0 s“Formed on the first

dielectric layeﬁreferably, the first dielectric layer 24 may be plasma
oxide, HDP (high density plasma) oxide, dielectric with high

10 resistahce to mechanical stress, low-k dielectrics, FSG, or

silicon-based dielectrics. The conductive ring 26 may be
copper (Cu), aluminum (Al), AlCu alloy, a copper manganese
alloy or a copper-containing alloy. The conductive ring 26

is approximately 1~50um in width and 0.5~2pm in depth. The
15 barrier layer 28 may be Ti, TiN, W, WN, Ta, TaN, or a
combination thereof. The conductive pad 32 may be aluminum
(a1), AlCu alloy or an aluminum-containing alloy. The
bonding element 34 may be a gold ball used in wire bonding
technology or a metal bump used in a flip chip technology.
20 Accordingly, the passivation layer 30 covers the
conductive ring 26 within the sensing region II to prevent
damage to the conductive ring 26 within the sensing region
caused by mechanical stress. The passivation iayer 30
adjacent to the demarcation between the bonding region I and
25 the sensing region II can also serve as a marking strip,
which has the same function of the marking notches as
deécribéd in FIGS. 7A and 7B. In addition, other
intercénnections underlying the conductive ring 26 may be
modified to have a ring, lattice, isiand, or solidvprofile

30 as discloged in FIGS. 3A-~3C.



24, -and has an opening 31 corresponding to the bonding region I, thus
covering the conductive ring 26 located wthin the sensing region Il. A

second conductive layer 32 is forned overlying the first d
and the 30 passivation [ayer 30 within the bonding region |
sensing region Il to serve as a conductive pad 32, in which
pad 32 is directly connected to the Bonducti ve ring' 26 w
via holes. A bonding elenment 34, such as a ball or a bunp,
5 conductive pad 32 within the bonding region |I. Moreover,

ielectric layer 24
and the 18

t he conductive
thout requiring

i s-bonded to the
a barrier |layer

28 ij s provi ded BheanPd#ridEcn bOPREARTI hees EFhd Y véhFadP3SSaNatERR
conductive.rin . _Preferabl fl.r I ri.c | r ] | asna
3h§§eﬁ§ %?V%ﬁa%%%)E%gEC)éf%éﬁewgégg gsmﬁtﬁﬁﬁigéésgggFggpgtance

oxi de, HDPlFHF

to mechani qakyest IS Ssoeapit ke ebeslib€sve FEGugOR ESiv tanr beised sdheliagt ri cs.

The conductive ring 26 may be copper (Cu), alum num (Al),

Al Cu alloy, a

copper nangagese HI| by arahiddppediebettd ¥ ngrarkey. fmie PEREGERLYESring 26

is approximtely. 150m. i i.dt h _and -2pm i n_de . The
b5 ity be TCCTIHE WORCUFA® TANS 0o COBHO AT O Ther 2o

$?Q$%£iggdlayer.

€ conducti ve

pad 32 may 1k eal UpEAUPrdAkhns . Al Cihal baysekadionl Uiy £060t abhiekgnakl oy. The

bondi ng el emént 34 nmay be a gold ball used in wire bonding
met al bunp pesddnipnod thepcohdpctschnuidb@e fr20 Abcoconayeyi
| ayer 30 covers the

technol ogy or a
veh&lpasgbvat i on

or the first dielectric layer 24, thus eliminating a pad-

open problem and ensuring bonding reliability.

The pitch

10

15

20

25

30

and size of the bonding pad structure 20 can be further
reduced since the conductive ring 26 is not susceptible to
damage from mechanical stress, thus allowing chip size
reduction for next generation technologies. The pad finding
capability can be effectively improved during wire bonding
as only one dielectric island 24a 1is enclosed by the
conductive ring 26,. Finally, the conductive ring 26 is
directly connected to the conductive pad 32 without use of
via holes or plugs, thus limitation 1in ring width and
misalignment problems caused by~ via hole design are
eliminated, enabling various modifications of the conductive
ring 26 and the conductive pad 32.

Various modifications of the conductive ring 26 and the
conductive pad 32 are herein described.

First Example

Based on the passivation opening design rule, the first
conductive layer 26 may bé further modified to have a
lattice form or as independent plugs.

FIG. 1237 is a cross-section of the first conductive
layer 26 patterned as a lattice form. FIG. 12B 1s a top

view of the first conductive layer 26 shown in FIG. 12A.



conductive ring 26 wthin the sensing region Il to prevent danmage to the
conductive ring 26 within the sensing region caused by nechani cal stress.
The passivation |ayer 30 adjacent to the demarcati on between the bondi ng
region | and 25 the sensing region Il can also serve as a marking strip,
whi ch has the sane function of the ki ng notches as described in FIGS. 7A
and 7B. In addition, other interconfiections underlying the conductive ring
26 may be nodified to have a ring, lattice, island, or solid profile 30 as
di sclosed in FIGS. 3A-3C. 19 The passivati on opening design for the

passi vati om ehdviet 39machi-eves thbeef anl cuiasy advwardrayeslB Taee passtyadi on

| ayer 30 covers the conductive ring 26 within the sensin re ionlL£ to
prohi bit direlrect r iThecriaicied fdiom graiett ataxey 549 n?‘H“EW%%n@uE?W@ Fg 26,

t hus preventing, corrosion and .| [r-op prabl i Lpn-kayer

al so preverts q%ﬁjcoﬁfﬁﬁgug%ﬁ%ﬁ%tivgﬂgaéqgf%gﬁgﬁ%?ﬁgﬂggid%%%%€eZFing 26
or the first di elget ricedaner 24, thws mlvsr naikbgearpad-lapen Probkem and
ensuring bonding reliability. The pitch 10 and size of the bondin% pad
struct use 2@mpdetedyf urtureoundedided stirleatyd condiiddide rEhyr 26 HeSnot

susceptible to danage fron1nthanicaI stress, thus allow ng chip size
reduct i on faSHiEEREIgEneREEFGR t®Thnol ogi es. The pad finding capability can

be effectively igyproveds duki ng mi-&es banding 16f ashen! yiose diceldeetriive i sl and

24a is enclosed by the conductive ring 26,. Finally, the conductive ring 26
is direct | ayeanmec tred teanete asonddepevdepadrB2gi t hBUE - uséBofs @ top

view of the first conductive layer 26 shown in FIG. 13A.

10 FElements similar to those in FIGS. 112 and 11B are omitted

here. The first dielectric layer 24 comprises a plurality

of via holes. The first conductive layer 26 fills the via

holes of the first dielectric layer 24 to form a plurality

of independent plugs 26. Additionally, the independent

15 plugs 26 can be electrically connected to each other through
a third conductive layer 38 underlying the plugs 26.

Other interconnections underlying the first conductive

layer 26 may also be modified to have a ring, lattice,

island, or solid profile as disclosed in FIGS. 3A~3C.

20 Second Example

Based on the passivation opening design rule, the first
conductive layer 26 may be further modified to have a solid
fofm;_'

FIG.' 142 is a cross-section of the first conductive

25 layer 26 pattefned as a solid form. FIG. 14B is a top view
of the first conductive layer 26 shown in FIG. 14A.
Elements -similar to those in FIGS. 11A and 11B are omitted
here. The first conductive layer 26 fills a large-size
trench of the first dielectric layer 24 to become a solid

30 form. Tn addition, other interconnections underlying the



via holes or plugs, thus Iimtation in ring width and m salignnent problens
caused by via hole design are 20 elim nated, enabling various nodifications
of the conductive ring 26 and the conductive pad 32. Various nodifications
of the conductive ring 26 and the conductive pad 32 are herein descri bed.
First Exanple 25 Based on the passixg%ion opening design rule, the first
conductive | ayer 26 may be further ified to have a lattice formor as

i ndependent plugs. FIG 12A is a cross-section of the first conductive |ayer

26 patterned as a lattice form FIG 12Bis a top .30 view.of the.first
conduct i ve TR&FEr TBRKGATE nLINEET 2EA. TR0 EFer?ié’rﬁf%lsEidm F&r 1% hds8% n FI Gs.
11A and 11 > om t.t her R helLe (<F 4 ;Gpnprhses a
plurality §8?ESF§Yeéﬁ?%ngsfgﬁdgggﬁg.F%%gq%%%s%&ioﬁéﬁggﬁégalgggr 26 fill the
trenches ofiathe . first diéelectric layer 24 to 5 conpletely surround the
dielectric islands 24a, thus achieving a lattice form FIG 13Ais a
Cross-sect matrdaf EkBepléer st conductive |ayer 26 patterned as i ndependent
plugs. FIG 13B_l p i f fi NoYaly) Lue er : in FIG
T3 10 £l ement 5257 PAr 1D THECT AR GBS 1SR and. TipTAre o ftod- pere.  The
first diel echtuethayeladr coapr tiescandhett abe tyad 032 vor hokesbifheibnr st
conductive layer 26 fills the via holes of the first dielectric_layer 24 to
form a plutkerept &Y neepérdeherplifgs Ded ARl FAERaIVIEI4E Pﬁagbgéﬂent

including quadrilateral, circular and polygonal profiles as

described in FIGS. 4A~4F and FIGS. LHA~5F. Features similar

10 to those in FIGS. 4-~5 are omitted here.

Fourth Example

Based on the passivation opening design rule, the first
conductive layer 26, the conductive pad 32 or a combination
thereof may be further modified with at least one corner cut

15 portion as described in FIGS. 6A and 6B. Features similar

to those in FIGS. 64 and 6B are omitted here.

Fifth Example

Based on the passivation opening design rule, the first
conductive layer 26, the conductive pad 32 or a combination

20 thereof may be further modified with a marking notch as
descfibed in FIGS. 7A and 7B and FIGS. 8A and 8B. Features

gimilar to those in FIGS. 7~8 are omitted here.

Sixth Example

Based on the passivation opening design rule, a circuit

25 under pad (CUP) scheme 50 can be provided under an extension
portion 26a the first-conductive layer 26 as described in
FIéS. 9~10. Features similar to those invFTGS. 9~10 are
omitted here.

While the invention has been described by way of

30 example and in terms of the preferred embodiments, it is to



15 plugs 26 can be electrically connected to each other through a third
conductive | ayer 38 underlying the plugs 26. O her interconnections
underlying the first conductive I|ayer 26 nay al so be nodified to have a
ring, lattice, island, or solid profile as disclosed in FIGS. 3A-3C. 20
Second Exanpl e Based on the passivatéon opening design rule, the first
conductive | ayer 26 may be further dified to have a solid form FIG 14A
is a cross-section of the first conductive 25 |layer 26 patterned as a solid
form FIG ,14B | Vi of h i ' ~G0 ctiove ef @6 shownei n FI G
14A. Elenéh sugﬁﬁ? %%9 ot g%set?% F%E%i%f% 2%% %fé a%gMonitted here. The
first condugtdnededy @mbdBlifiehks .a Imr geresi gt tamnchiof is hentendeddicel ectric
| ayer 24 to becone a solid 30 form In addition,_other interconnections

under | yi ng adwer21veriees c owdddtioss 1Pa§erays FaPbar mafi FHE g Have 2Fi ng,
lattice, island lid profil i LRFLGS)  3A13CerIhir d
Lo 5 g GF t%%a]'gggl RS .t%%s%SSQﬁEEQS% LA F\g& Am3Ge s BT

Exanple 5 ation-openi nhg design ru the first conductive
layer 26, the copdystiote pad 32pehdadcahiinat | giouldiebeofameyrded f wheher

nodi fied to have various profiles including quadrilateral, circular_and

pol ygonal profddess asintdexoeitbedonn BOGSaMA-UF afdCPIRESs 5A25E.  Festur es

stmlar 10mcEd(L)iftircl:%Stelolng g!’lgséir%-i?agra?rroanﬁgtetn?eq’lt ere. Fourth Exarrpl €



Based on the passivation opening design rule, the first conductive |ayer 26,
t he conductive pad 32 or a conbination thereof may be further nodified with
at | east one corner cut 15 portion as described in FIGS. 6A and 6B. Features
simlar to those in FIGS. 6A and 6B are omtted here. Fifth Exanpl e Based.
on the passivation opening design ru;g; the first conductive |layer 26, the
conductive pad 32 or a conbination thereof nmay be further nodified with a
mar ki ng notch as described in FIGS. 7A and 7B and FIGS. 8A and 8B. Features
simlar to those in FIGS. 7-8 are omtted here. Sikth Exanple Based on the
passivatioghggeggnglggﬁgéulg¢neg a circuit 25 under pad (CUP)' schene 50 can
be provided under an extension portion 26a the first conductive |ayer 26 as
described in FIGS. 9-10. Features simlar to those in FIGS. 9-10 are

om ttedi here. Wil e & Heondiventdash shagchesh  dESEPTbed9by way of 30 exanple

and in ternms of the preferred enbodiments,..i b i 2 undeLst eod.t hat the
inventi®n is nof |FHITEEF o ﬁgln%i§%|§$8§18§b0%ﬁ%%ﬁ%3f9$% ?hegcontr%ry, it
is intepded to cover.cvaphous 'nodifications and simlar arrangements (as

woul d be apparent to those skilled in the art). Therefore, 5 the scope of the
appended cl ai nsashoubd dielamcorided avies f@ﬁ@&ée@VthYéﬁﬁrEbﬁtFBFS§6a5§ to

enconpags all such g%yfﬂé¥¥ﬂ§m§ 1%1%%%&H%rfgffﬁyegﬁg£8unaéd by a

6 ring-shaped trench;

7 a first conductive layer formed in the .ring—shaped

8 trench of the first dielectric layer;

9 a passivation layer formed overlying the first
10 dielectric layer and having an opening, wherein
11 | the opening corresponds to the bonding region and
12 the sensing region and exposes the dielectric
13 island and a part of the first conductive layer;
14 and
15 a second conductive layer covering the opening of the
16 passivation layer and electrically connected to
17 the first conductive layer.

1 2. The bonding pad structure as claimed in claim 1,

2 wherein the substrate further comprises:

3 'a main area comprising an active area and a peripheral

4 | area;

5 a first scribe line extending along a first direction;

6 and

7 ' a second scribe line - extending along a second

8 direction, wherein the intérsection of the first

9 - scribe line and the second scribe line defines

10 the main area;



What is claimed is: 1 1. A bonding pad structure, conprising: 2 a substrate
havi ng a bonding region and a sensing 3 region; .4 a first dielectric |ayer
formed overlying the substrate 5 and having a dielectric island surrounded
by a 6 ring-shaped trench; 7 a first conductive |ayer forned . in the
ring-shaped 8 trench of the first dialectric | ayer; 9 a passivation |ayer
formed overlying the first 10 dieleé%ric | ayer and havi ng an openi ng,
wherein 11 the opening corresponds to the bonding region and 12 the sensing
regi on and exposes the dielectric 13 island and a part of the first
conductive | ayewhergin anthe sbandiedride@ opiduietiwes | by ef OEBTRr PHErt NENSpeni ng

of the_ _16 passivati | ayer, and el ectrically.connected to 7 the fjrst
conductfve layer. 1 %geTﬁ%gﬁﬁﬁﬁi?EFikqu?r88¥bpge5%fcﬁgfﬁéd'é%Fc 5?%#1, 2
wher ei p3t he substrat gfyupther je@NprigRs: Sedod@i Ns@F€Be CONMRRESI Y- angact i ve
area and a peripheral 4 area; 5 a first scribe line extending along a first
directi®én; 6 and 7 acsebondtscni beetrémie. ext endi ng al ong a second 9 10

1 3. The bonding pad structure as claimed in claim 2,

2 wherein the bonding pad structures are arranged in a single

3 line or staggered.

1 4. The bonding pad structure as claimed in claim 1,

2 wherein the width of the first conductive layer is 1~50um.

1 5. The bonding pad structure as claimed in claim 1,

2 wherein the depth of the first conductive layer is 0.5-~2um.

1 6. The bonding pad structure as claimed in claim l,v
2 wherein a measurement ratio R; satisfies fhe formula: Ri=
3 A/A; and O0<R <30% , where A, is an area of the first
4 conductive layer within the sensing region, and A, is the

5 area of the sensing region.

1 7. The bonding pad structure as claimed in claim 1,

2 further comprising:

3 a gecond dielectric layer formed underlying the first
4 . dielectric layer;

5 a third conductive layer formed in the second
6 dielectric layer; and

7 | at least one conductive .plug formed in the second
8 | dielectric layer and electrically connecting the
9 . third conductive layer to the first conductive

10 layer.



direction, wherein the intersection of the first scribe line and the second
scribe line defines the nmain area; 24 11 wherein, the bonding pad structure
is formed overlying 12 the active area, the peripheral area, the first 13
scribe line, the second scribe line or a 14 conbination thereof. 1 3. The
bondi ng pad structure as clained in ¢claim2, 2 wherein the bonding pad
structures are arranged in a single 3 line or staggered. 1 4. The bonding
pad structure as clainmed in claiml1l, 2 wherein the width of the first
conductive layer is 150m 1 5. The bonding pad structure as clainmed in claim

1, 2 erein the depth of the first Lve_l Lo i : 1 6- The
bondingﬁpad strECturgﬁgsgg %%ﬁ%dpﬁﬁAgﬁggggﬁ%é %Smﬁégéﬁﬁ%aqﬁgég%?éﬁe%t ratio
Rl satisfi @aetBenf ol anirdRlTondubtifs angd H< iRla<_r30%), amheaecheei s an
area of the first 4 conductive layer within the sensing region, and AS is
the 5 aredoof,the sensy mef riegiasrds Pr7a Bled iBofidrig pad structure as clai ned
inclaiml, 2 further conprising: 3 a second dielectric |ayer forned

underlying the first_. 4 dielectric.layer;. 5 ir uctijv er fornmed
in the gecond 'dieF%%tg?%df%§eP?daﬁ * C%Fr%eégtC@ﬁggggng%%tf%%ﬁ%lég f or med
in the secepdre8ndi ghectechayst ant elkeekki CaldyecOrmectiali@t hes a

3 quadrilateral ring, a circular ring, a hexagonal ring, an

4 octagonal ring or a polygonal ring.

1 10. The bonding pad structure as claimed in claim 1,
2 wherein the first conductive layer is a quadrilateral ring,
3 a circular ring, a hexagonal ring, an octagonal ring or a

4 polygonal ring.

1 11. The bonding pad structure as claimed in claim 1,
2 wherein the second conductive layer i1s a quadrilateral
3 solid, a circular solid, a hexagonal solid, an octagonal

4 solid or a polygonal solid.

1 12. The bonding pad structure as claimed in claim 1,
2 further comprising at least one corner cut portion adjacent
3 to at least one corner of the first conductive layer,
4 wherein the corner cut portion prohibits the formation of
5 the first conductive layer and allows the formation of the

6 first dielectric layer.

1 13. The bonding pad structure as claimed in claim 12,
2 wherein the corner cut portion is a right triangle, the

3 hypotenuse length of the right triangle is 0.5~5pum, and an

4 included angle 6; between the hypotenuse and X axis is

5 10°~80°.



-9 third conductive layer to the first conductive 10 layer. 25 1 8. The
bondi ng pad structure as clainmed in claim7, 2 wherein the third conductive
layer is aring, a lattice 3 form an array of islands or a solid form 1 9.
The bondi ng pad structure as clainmed in claiml1l, 2 wherein the trench of the
first dielectric layer is a 3 quadr&éateral ring, a circular ring, a
hexagonal ring, an 4 octagonal ring~or a polygonal ring. 1 10. The bondi ng
pad structure as clainmed in claiml, 2 wherein the first conductive |ayer is
a quadrilateral ring, 3 a circular ring, a hexagonal ring, an octagonal ring

or a pol ygonal ring..1 11. The .bondin ad_structure as clainmed._ in claim
1, 2 wherein g%é sgggnaogéﬁagcfﬁgeSP5V8€u$§ %Sqﬁgﬁ%??gtéFthaéms§FVd, a
circular sgldbira hexagonsinsel i dardh oGt agonalrie4 swhd drekma1Rnol ¥gonal
solid. 1 12. The bonding '‘pad structure as clained in claim1, 2 further

conpri 8i ndh-afAdieadt:=vnes Bor nend cCitRpPGI0EI, owhadpadant s 3heoaakal edsthene corner

of the first conductive layer, 4 wherein the corner cut _portion.prohibits
the fofmaiGRiedt & { RETFAFSY dohddeti Ve | SYEPSAnd i o tHEE f GLREE on of

the 6cfirgihdielieetrigydayerny, 1id3.; The beodi Pg-PAGn Sty Ugtr & rascgkai med in
claim12, 2 wherein the corner cut portion is aright triangle, the 3
hypot eAusedmergt haoéat kg right fimisangtendscOi te Sdpyvamd am a4 isecbuded angl e
81. between the hypotenuse and X axis is . ,

7 direction width of the corner area of the first conductive

8 layer.

1 15. The bonding pad structure as claimed in claim 1,
2 further comprising at least one corner cut portion adjacent
3 to at least one corner of the second conductive layer,
* 4 wherein the corner cut portion prohibits the formation of
5 the second conductive layer and allows the formation of the

6 passivation layer.

1 16. The bonding pad structure as claimed in claim 15,
2 wherein the corner cut portion is a right triangle, the
3 hypotenuse length of the right triangle is 0.5~10um, and an
4 included angle 6; between the hypotenuse and X axis is

10°~80°.

wn

17. The bonding pad structure as claimed in claim 1,
wherein the first conductive layer further comprises at

least one marking notch which delineates the sensing region

B W N

from the bonding region.

18. The bonding pad structure as claimed in claim 17,

wherein the marking notch of the first conductive . layer

w N

comprises a bottom side and two lateral sides which surround

4 the first dielectric layer to define a dielectric marking.



5 10-80. 26 1 14. The bonding pad structure as clainmed in claim12, 2
wherein a nmeasurenent ratio R2 satisfies the fornula: R2= 3 Atl/Acl, Acl=W
x W2, and 0<R2<800, where At, is the area of the 4 corner cut portion, Act
is the corner area of the first 5 conductive layer, WL is a first-direction
width of the 6 corner area of the fi2r7st conductive layer is a second- 7
direction wwdth of the corner area of"the first conductive 8 layer. 1 15.
The bondi ng pad structure as clainmed in claiml, 2 further conprising at

| east one corner cut portion adjacent 3 to at |east one corner of the second
conductive layer, 4 wherein the corner cut portion prohibits the formation
of 5 the seconth conductdor@inay eadanrd ralckows the cflerimeti an ofl aive 18 '
passivation layer. 1 16. The bondi nghpad structure as clained.n.claim1l5, 2

wher ei 12 t heheoriera dirssoreneinti sfatheghi et gt &2 HEY PHypotendse | engt h
of the right triangle is 0.5--10 nd an i ngl uds nglg 21 hetween the
hypoten°1.lset]é‘?'ldb%t’él‘%I s“i‘ie %].:Sltd%foqﬁa .ngTr?eOtE)%lng%’ng %’ghges%rn?cture as cl ai ned
in claigm 1jop2-hereivhdd hei diestrcondueking lpayed 1kar tdrer thenprdtsesalat 3

| east one marki ng notch which delineates the sensing region 4 fromthe

bondi ng regida.ofl tI& wHréimgndionghpad StFudtmre as clainmed in claim17, 2
wherein the marking notch of the first conductive layer 3 conprises a bottom

side aqp two 'aﬁgfahm§§ Q§ng{Héﬁb§%”£E%ﬁEkure as claimed in claim 1,

5  wherein the second conductive layer further comprises at
3 least one marking notch which delineates the sensing region

4 from the bonding region.

1 21. The bonding pad structure as claimed in claim 20,
2 wherein the marking notch of the second conductive layer
3  comprises a bottom side and two lateral sides which surround
4 the passivation dielectric layer to define a passivation

5 marking.

1 22. The bonding pad structure as claimed in claim 21,
2 wherein a first length of the passivation marking parallel
3 to the bottom side of the marking notch is 1-~3um, and a
4 second length of the passivation marking parallel to the

5 lateral side of the marking notch is 0.5~2um.

1 ' 23. The bonding pad structure as claimed in claim 1,

2 further comprising:

an extension portion of the first conductive layer
extending away from the bonding region and the
sensing region; and

a circuit under pad (CUP) scheme formed underlying the

<G o0 ok W

extension portion of the first conductive layer.



4 the first dielectric layer to define a dielectric marking. 27 1 19. The
bondi ng pad structure as clainmed in claim18, 2 wherein a first-|length of
the dielectric marking parallel to 3 the bottom side of the marking notch is
134m and a second 4 length of the dielectric marking parallel to the
| ateral 5 side of the marking notchvé?s 0.52m 1 20. The bondi ng pad
structure as clained in claiml erein the second conductive | ayer
further conprises at 3 |east one marking notch which delineates the sensing
region 4 fromthe bondi ng region. 1 21. The bonding pad structure as clained
in claim 20, :?nbggglg@r kingspehehupl thecsacpud ¢anduetiveslayer 3
conpri ses a bottom side and two | ateral sides which surround 4 the
passi vat i arhelielrecthel eilrayer tinddefpad écm%v)sgqlf@tmeoworr@rmleﬁ ng. 1 22. The
bondi ng pad structure as ‘clained in claim?2 wher e tg_rea first Iength of

t

t he passi vati or® metiicyg tparsiiiegie §Ctr<31efihe‘11516]1E i?ﬁlggde FEERSAG not ch

is 183m, and a 4 secQ t a g&t%n@ ing pagallel tothe 5
| ateral® side of the ar |O§g%né;tt2’h tfq%SESt%%%ér{h e 'gondl ng pad structure

as claismed in o glmirklit? bér tbagueoipe i siugs e’o’Leautremaédsa copecttioy of the
first conductive |ayer 4 extendin vvay fromthe bondi ng re |on anc} t he
sensi ng region; and B@ EiLFEHiLE EPP) SHREE Tor Rt tideyi ng the

7B 95 on portan o L1k 4 b GEAGURI hapLLEVET

1. 25. The bonding pad structure as claimed in claim 24,

2 wherein the circuit under pad (CUP) scheme comprises:

3 a buffer layer formed underlying the first dielectric
4 layer, wherein the circuit scheme is formed in
5 the buffer layer; and

6 a plurality of via holes formed in the first dielectric
7 layer and underlying the extension portion of the
8 first conductive layer, wherein the conductive
9 plugs are formed in the via holes respectively.

1 26. The bonding pad structure as claimed in claim 24,

2 wherein the circuit under pad (CUP) scheme comprises:

3 a plurality of via holes formed in the first dielectric
4 layer and underlying the extension portion of the
5 first conductive laver,

6 | wherein the conductive plugs are formed in the via
7 holes respectively; and |

8 wherein the circuit scheme is formed in the first
9 ' - dielectric layer and underlying the conductive

10 : plugs.



28 1 24. The bonding pad structure as clainmed in claim23, 2 wherein the
circuit under pad (CUP) schene conprises: 3 a circuit schene forned
underlying the extension 4 portion of the first conductive layer; and 5 a
plurality of conductive plugs electrically connecting 6 the circuit scheme
to the extension portion of 7 the fi&ft conductive layer. 1, 25. The bonding
pad structure as clainmed in claim?24,7 2 wherein the circuit under pad (CUP)
scheme conprises: 3 a buffer layer forned underlying the first dielectric 4
| ayer, wherein the circuit scheme is formed in 5 the buffer layer; and 6 a

plurality of via holes forned in the fir dielectri 7; ayer; andsunder | yi ng
t he extension ﬁgrtiﬁﬂeo?o? %HQSP?%rE r%%%&d%t$%e8%é$é§% %%e%giﬁ t he'

conducti vgneRRhUgse 8k erfQL FBchddy thes icushokesemespeppiveby: 1 26. The
bondi ng pad structure as clainmed in claim24, 2 wherein the circuit under
pad (CBP) scheme scowpd shsle¥taipl dreaten faimed dukbiely s neldei A1ERE fir st
dielectric 4 layer gnd underlying the extension portion of the 5 first
conducti ve | ayer, GdWﬁ@FEFﬁthganﬁductive plugs are fornmed in the via 7

hol es respectivel vy and 8 yheral f,d hey gidLui EosabeMe iins fiaidredskbohhe first
9 dieléctric Iéyeﬁjéggpuﬁéerlyiﬁb t he %%nductive 10 plugs. 29

6 dielectric layer and electrically connected to
7 the first conductive layer;
8 an extension portion of the third conductive layer
9 extending away from the bonding region and the
10 sensing région;
11 a buffer layer formed underlying the second dielectric
12 layer;
13 a circuit scheme formed in the buffer layer; and
14 a plurality conductive plugs electrically connecting
15 the circuit scheme to the extension portion of
16 the third conductive layer.
1 28. The bonding pad structure as claimed in claim 27,

2 wherein the third conductive layer is a ring, a lattice

3 form, an array of islands or a solid form.

1 29. The bonding pad structure as claimed in claim 1,
2 further comprising a bonding element formed overlying the

3  second conductive layer within the bonding region.

1 30. The bénding pad structure as claimed in claim 29,
2 wherein the bonding element is a conductive ball or a

3 conductive bump.



1 27. The bondi ng pad structure as clainmed in claim23, 2 wherein the
circuit under pad (CUP) schene conprises: 3 a second dielectric |ayer forned
underlying the first 4 dielectric layer; 5 a third conductive |ayer fornmed
in the second 6 dielectric layer and electrically connected to 7 the first
conductive layer; 8 an extension portion of the third conductive |ayer 9
extendi ng away from the bondi ng regidﬂ)and the 10 sensing region; 11 a
buffer |ayer forned underlying the second dielectric 12 layer; 13 a circuit
schenme forned in the buffer layer; and 14 a plurality conductive plugs

el ectrically connecting 15 the circuit schenme to ;he ext ensi qn .portion of

16 the % hird cohbucti®fe PAEMY PFB. STRECHHRI Y Pad B¢F ucfure3ad divai med in
clai m 27, el Ly rd UGt Ve d 2% et &dthaen ddatdics 3 form
an arr§§ o¥g¥s %ﬁuﬁé&ég%%%igi d form 1 %gﬁ Therbonding pag“strucﬁhre as
cl ai mre® i ncoh@ham itye 12 fair ther thenpetshdgecandwndivey lelyenent fornmed overlying
the 3 second conductive layer within the bonding region. 1 30. The bondi ng
pad structure as clainmed in claim?29, 2 wherein the banding elenent is a
conduct ve bal I3%r é%?3Qﬁﬂﬂﬁﬂﬁﬂ%%gﬁﬁﬁﬁftgﬁela§193fﬁ@e§o&&i%&ﬁﬁﬂi%ﬁwucture
as C:c alffdwh@rgi@' fMhd paZr Lt ey £ORRr i8I NG, bay M ivaE, | Ayer rher med bet ween

e firs

3 combination thereof.

1 33. The bonding pad structure as claimed in claim 1,
2 wherein the first conductive layer is copper (Cu), aluminum
3 (Al), AlCu alloy, a copper manganese alloy or a copper-

4 containing alloy.

1 34. The bonding pad structure as claimed in claim 1,
2 wherein the second conductive layer is aluminum (Al), AlCu

3 alloy or an aluminum-containing alloy.

1 35. The bonding pad structure as claimed in claim 1,
2 wherein the first dielectric layer is plasma oxide, HDP
3  oxide, dielectric with high resistance to mechanical stress,
4 low-k dielectrics, fluorinated silicate glass (FSG) or

5 silicon-based dielectrics.

1 36. A bonding pad structure, comprising:

2 " a substrate having a bonding region and a sensing
3 region;

4 a first diélectric layer formed overlying the.substrate
5 . and having a trench;

6 a first conductive layer formed in the trench of the

7 first dielectric layer;



3 conductive layer and the second conductive |layer. 1 32. The bondi ng pad
"structure as clained in claim3l, 2 wherein the barrier layer is Ti, TiN W
WN, Ta, TaN or a 3 conbination thereof. 1 33. The bondi ng pad structure as
claimed in claiml1l, 2 wherein the first conductive |ayer is copper (Cu),
alumnum 3 (Al) , AlCu alloy, a coppger nmanganese alloy or a copper- 4
containing alloy. 1 34. The bondi ng structure as clained in claim1, 2
wherein the second conductive layer is alumnum (A), AlCu 3 alloy or an

al umi num containing alloy. 1 35. The bonding pad structure as clainmed in
claimlg 2 whereinpibeiditsin di ehpetri edrayer issddiasimm oxtde, HBPst3 oxide,
dielectric with high resistance to nmechanical stress, 4 |lowk dielectrics,
fluorin&ed silicate GlabsxritASG) orays sildrdn- bAREENdi el 88t ri GPENLNg6. A
bondi ng pad structure, conprisi.ng: .2 a .substrate having a bonding regi on and
a sensgﬁg 3 region; Qpﬁfégﬁ%ﬂd¥§%éﬁé%f§?% g%ﬁg}HQO?ﬁ%ﬁg%Vewgﬁfﬁ&gtﬁ%g
substrage 5 and havifg-tdeneh; 168 | Estesondued | e dayer-drried vien t he
trench of the 7 first dielectric layer; 31 8 a passivation |ayer forned
overlyilag the first Xayhelfeomede widhen ahd bewsingg are@peni ngnd 0

corresponding to the bondi ng. regi on,: wherein the 1 assi vation | ayer covers
t he fiﬁét CO%dué%i%ﬁ?ond coé%uct ve layer covering ghé)openfhg of t%e

14 passivation layer and formed overlying the
15 sensing region, wherein the second conductive
16 layer 1is electrically connected to the first
17 conductive layer.

1 37. The bonding pad structure as claimed in claim 36,

2 wherein the substrate further comprises:

3 a main area comprising an active area and a peripheral
4 area;
5 a first scribe line extending along a first direction;
6 and
7 a second scribe 1line extending along a second
8 ‘ direction, wherein the intersection of the first
9 scribe line and the second scribe line defines
10 ~ the main area;
11 whérein, the bonding pad structure is formed overlying
12 [ the active area, the peripheral area, the first
13 scribe line, the second scribe 1line or a
14 , combination thereof.
1 + 38. The bonding pad structure as claimed in claim 37,

2 wherein the bonding pad structures are arranged in a single

3 line or staggered.



12 layer fornmed within the sensing region; and 13 a second conductive | ayer
covering the opening of the 14 passivation |ayer and formed overlying the
15 sensing region, wherein the second conductive 16 layer is electrically
connected to the first 17 conductive layer. 1 37. The bonding pad structure
as claimed in claim36, 2 wherein tjhae substrate further conprises: 3 a main
area conprising an active area and peripheral 4 area; 5 a first scribe
line extending along a first direction; 6 and 7 a second scribe line
extending along a second 8 direction, wherein the intersection of the first
9 scribe line and the second scribe line defines 10 the nmain area; . 11

wher ei n,1 t he bondLngIm&dkﬁﬁﬁﬂﬁkp%gdj%t&geﬁageoggrbygagedlantQqagg;g%g ar ea,
t he peri pheral area, the first 3 scribe line, the second scribe line or a

14 conbilnat Ve ¢ Hertéwst witlt38of Thbe bohdsngepathatinve tluneras scliaisogsh.i n ¢l ai m
37, 2 wherein the bonding pad structures are arranged in a single 3 line or

staggered. 32 1 39. I ad structure as clained i.n claim36, 2
wherein the width ofEﬁﬁéqggggggc%ﬁgugkfygngﬁe?sig&féﬁﬁl tH4G1e fe *Gondi ng

pad struct ureemsircldiemadpkf ekat AR 361 rsi2 d@ﬁﬂﬁﬂﬂlv%hQa%%EtHso%.%u§phir5t
conductive layer is 0.52m

1 41. The bonding pad structure as claimed in claim 38,
2 wherein the first conductive layer is a ring, a lattice

3 form, an array of islands or a solid form.

1 42. The bonding pad structure as claimed in claim 36,
2 wherein the trench of the first dielectric layer is a ring,

3 a lattice form, an array of islands or a solid form.

1 43. The bonding pad structure as claimed in claim 36,

2  further comprising:

3 a second dielectric layer formed underlying the first
4 dielectric layer;

5 ~a third conductive layer formed in the second
6 dielectric layer; and

7 at least one conductive plug formed in the second
8 dielectric layer and electrically connecting the
9 third conductive layer to the first conductive

10 . layer. |
1 44. The bonding pad structure as claimed in claim 43,

2 wherein the third conductive layer is a ring, a lattice

3 form, an array of islands or a solid form.



-1 41. The bonding pad structure as clainmed in claim36, 2 wherein the first
conductive layer is aring, a lattice 3 form an array of islands or a solid
form 1 42. The bonding pad structure as clained in claim36, 2 wherein the
trench of the first dielectric layer is aring, 3 a lattice form an array
of islands or a solid form 1 43. Thg bondi ng pad structure as clained in
claim36, 2 further conprising: 3 a decond dielectric | ayer forned
underlying the first 4 dielectric llayer; 5 a third conductive |ayer fornmed
in the second 6 dielectric layer; and 7 at |east one conductive plug forned

in the second 8 dielectric_layer and electrically, connectin third
conductive | ayefSto The Pprdin oﬂﬁ%cf?@%@tﬁf?I%ﬁwﬁ@aﬁmﬁﬁ.i#hgl%gﬁdﬁﬁg pad
structuse as claimeg,in claim 43onagcphpLe Tufdie third conduetiveckayer is a
ring, a lattice 3 form ‘an array of islands or a solid form 33 1 45. The
bondi ngs pagestidyctur eiasuthai medidn o ahex8gonal woérdi n atheoséagargal
conductive layer is a quadrilateral. 3 solid, a circular solid, a hexagonal

solid, 4n celdgoral @ BOIPEPHbrsA bl ygonal solid. 1 46. The bonding pad
structure as clainmed in claim36, 2 further conprising at |east one corner

cut portion adj ggent 3 EBnéEn%eﬁ§& ope LoLRera f cihenddr st evnductiye |ayer,
4 wherein the corner cut portion prohibits the formation of _

2 further comprising at least one corner cut portion adjacent

3 to at least one corner of the £first conductive layer,

4 wherein the corner cut portion prohibits the formation of

'S5  the first conductive layer and allows the formation of the

6 first dielectric layer.

1 47. The bonding pad structure as claimed in claim 46,
2  wherein the corner cut portion is a right triangle, the
3 hypotenuse length of the right triangle is 0.5~5um, and an
4 included angie 8, between the hypotenuse and X axis 1is

5 10°~80°.

1 48. The bonding pad structure as claimed in claim 46,
2  wherein a measurement ratio R, satisfies the formula: Ro=
3 Aei/Bei, A=W, x W, and 0<R,<80%, where A;; is the area of the
4 corner cut portion, A, 1is the corner area of the first
5 conductive layer, W; 1s a first-direction width of the
6 corner area of the first conductive layer is a second-
7 direction width of the corner area of the first conductive

8 layer.

1 | 49. The bondihg pad structure as claimed in claim 36,
2 further comprising at least one corner cut portion adjacent
3 to at least one corner of the second conductive layer,

4 wherein the corner cut portion prohibits the formation of



5 the first conductive layer and allows the formation of the 6 first
dielectric layer. 1 47. The bonding pad structure as clainmed in claimd46, 2
wherein the corner cut portion is a right triangle, the 3 hypotenuse | engt h
of the right triangle is 0.5-5m and an 4 included angle el between the
hypot enuse and X axis is 5 10-80. 1 48. The bonding pad structure as cl ai ned

in claimd46, 2 wherein a neasurenenﬁ4ratio R2 satisfies the fornula: R2= 3

At 1/ Acl, Acl=W. x W2, and O<R2<80% -where At, is the area of the 4 corner

cut poeti @Re Ackohd EB%FQQED@é 858y Ohnd hg1fdwstthd fonsarctéveofayee, W is a

first-direction wdth of the 6 corner area of the first conductive |layer is

a secoad-pﬁs@ﬁwattbnn}aydmh of the corner area of the first conductive 8
| ayer. 1 49. The bonding pad structure as clained in claim36, 2 further

conprising at | east_one corner cu rti | ac - t Sk gOne cor ner
of thelsecond éBnduEg?vgoPgﬁﬁg,paé gﬁﬁéégﬁk$ﬂ%§c§?%€F§%ugng%%%?%na%fohibits

the formatjQR-0f 34,5 LBenseCcoRd CopSuLdh ves! ayerighd aldicusyltche themation of
the 6 passivation layer. 1 50. The bonding pad structure as clainmed in claim
49, 23whergiotehbeecdengthcuf phbet roghtstalanghe -igi AngteOHmheand APpot enuse

| ength of the right triangle.is 0.510m and an _ 4 jnc ed, angl.e, el_bet
the.hyéopéﬁﬁéédﬁgd ?F%&?s%?s:b%¥wﬁﬁ9‘-gbﬁ.q¥¢§%€n+ﬁg b%ﬁ i%@ %%gggt%ﬁcturgegs
claimed in gl gpm 36,

1 51. The bonding pad structure as claimed in claim 36,
2  wherein the first conductive layer further comprises at
3  least one marking notch which discriminates the sensing

4 region from the bonding region.

1 52. The bonding pad structure as claimed in claim 51,
2 wherein the marking notch of the £first conductive layer
3 comprises a bottom side and two lateral sides which surround

4 the first dielectric layer to define a dielectric marking.

1 - 53. The bohding pad structure as claimed in claim 52,
2 wherein a first length of the dielectric marking parallel to
3 the bottom side of the marking notch is 1~3pm, and a second
4 length of the dielectric marking jparéllel to the lateral

5 side of the marking notch is 0.5~2pum.

1 54. The bonding pad structure as claimed in claim 36,
2 wherein the second conductive layer further comprises at
'3  least one marking notch which discriminates the sensing
4 region from the bonding region.

1 55. The bonding pad structure as claimed in claim 54,

2 wherein the marking notch of the second conductive layer



2 wherein the first conductive |ayer further conprises at 3 |east one

- marki ng notch which discrimnates the sensing 4 region fromthe bondi ng

region. 1 52. The bonding pad structure as clainmed in claimb51l, 2 wherein
the marking notch of the first conductive layer 3 conprises a bottom side
and two | ateral sides which surround _4 the first dielectric layer to define
a dielectric marking. 1 53. The bondﬁ?g pad structure as clainmed in claimb52,
2 wherein a first length of the dielectric marking parallel to 3 the bottom
side of the marking notch is 13m and a second 4 length of the dielectric
mar ki ng patadpgrelsetsoat bettamesatie &nditde dfattdr Insikiasg whdicdh sigrousd2m 1 54.
The bondi ng pad structure as clainmed in clai m3gﬁ .2 wherein the, second
conducti vé:q'}eayé?‘sﬁhﬁ’%th%?n CERBLPSEELGE 1a¥9%eas? GFd TRET KT n§AFSE¢R "R ch

di scri gn nat %qiltﬂ%e sensing 4 region fromthe bonding region. 1 55. The

bondi ng paaas ructure as clained in claim54, 2 wherein the marking notch of
the second conductive | ayer 35 3 conprises a bottom side and two | ateral

si des whi ch sumsaundhed bbhdipgspbedationctietegsr ctalimgér inocdefimnéba

passivation 5 marking. 1 56. The bondi ng gad structure as clai mﬂ Ln claim
55, 22uhefaeia 13 rstrstente?oidt thetPasEAVAL VBRI AR RPAGBEr BAFEM 1S3 to the
bottom,side of,th rKi ot sl ecand | thy,9f the
passi \rlrgti g:no rﬁtilrl?i %’é’rggg‘r“m edl% t%Pt \ﬁge gﬂgré{?igl a?n%t?ce g :iheﬁu%r k? ng notch is
0.52m 41 S5%ecdiite bemgiiingopactist rpes siieatasorc| mankingn pelrailmhed6, to the

5 lateral side of the marking notch is 0.5~2um.

1 57. The bonding pad structure as claimed in claim 36,
2 further comprising:

3 an extension portion of the first conductive Ilayer
4 extending away from the bonding region and the
5 sensing region; and

6 a circuit under pad (CUP) scheme formed underlying the
7 extension portion of the first conductive layer.

1 58. The bonding pad structure as claimed in claim 57,
2 wherein the circuit under pad (CUP) scheme comprises:

3 a circuit scheme formed underlying the extension
4 portion of the first conductive layer; and

5 a plurality of conductive plugs electrically connecting
6 . the circuit scheme to: the extension portion of
7 the first conductive layer.

1 59. The bonding pad structure as claimed.in claim 58,
‘2 wherein the circuit under pad (CUP) scheme comprises:

3 a buffer layer formed uﬁderlying the first dielectric
4 layer, wherein the circuit scheme- is formed in
5 the buffer layer; and



2 further conprising: 3 an extension portion of the first conductive |ayer 4
extending away fromthe bonding region and the 5 sensing region; and 6 a
circuit under pad (CUP) schene forned underlying the 7 extension portion of
the first conductive layer. 1 58. The bonding pad structure as clainmed in
claim57, 2 wherein the circuit under pad (CUP) schenme conprises: 3 a
circuit schene fornmed underlying the tension 4 portion of the first
conductive layer; and 5 a plurality-of conductive plugs electrically
connecting 6 the circuit schene to the extension portjon of., .7 the first
conductd ve | ayes.plusdlitthethondi hglpadfstradt et B et AR 58, 2
wherein the circuit under pa P). sche co [.ses: I r formed
under | ying the firstEaY@Fegng%gé%%}%ygﬁﬁgﬁ%é$%$%ﬁ$hél?F%gﬁ#%IS%%éﬁggis

formed jn 5 the bufterclayerisand 36 6aped| unaldrisirof tuea dmidscdorered in
the first dielectric 7 layer and underlying the extension Eortion of the 8

first conductive | aypiugmharei fotmed conditt iwie holgugesRPEtLBRhEd in the via
hol es respectively. 1 60. The bonding pad structure as clained in claim58,

2 wherein the circuit under _pad P), schene caonpri.ses; | urald of via
hol es flrned i n6®he T4 s?o%@gq‘%cé%cgt]ﬂlq ayer aasnacluafllgrgerdl %rﬁgcplt en@e%)énsi on
portiOQZOfw5Q9e1§ £ st cQnAUGE]de LRAYer(cur) scheme comprises:

3 a plurality of via holes formed in the first dielectric
4 layer and underlying the extension portion of the
5 first conductive layer,

6 wherein the conductive plugs are formed in the via
7 holes respectively; and

8 | wherein the circuit scheme is formed in the first
9 : dielectric layer and underlying the conductive
10 plugs.

1 61. The bonding pad structure as claimed in claim 57,
2  wherein the circuit under pad (CUP) scheme comprises:

3 a seCond dielectric layer formed underlying the first
4 dielectric layer;

5 a third bonductrve layer formed in the second
6 | dieiectric layer and electrically connected to
7 the first conductive layer;

8 ' an extension portion of the third conductive  layer
9 extending away from the bonding regian and the
10 sensing region; ‘
11 . a buffer layér formed underlying the second dielectric
12 layer;

13 a circuit scheme formed in the buffer layer; and



6 wherein the conductive plugs are fornmed in the via 7 holes respectively;
and 8 wherein the circuit schene is fornmed in the first 9 dielectric |ayer
and underlying the conductive 10 plugs. 1 61. The bondi ng pad structure as
claimed in claim57, 2 wherein the circuit under pad (CUP) schene conpri ses:
3 a second dielectric layer formed un?;rlying the first 4 dielectric |ayer;
5 athird conductive layer fornmed in the second 6 dielectric |ayer and

el ectrically connected to 7 the first conductive |ayer; 8 an extension

portion of the third c uctive | aye 9 _exten from t he bondi ng
regi ontand t he alopikﬁég rESPGHCXEYE 9&Tﬁﬁerdi%ékﬁ CﬁﬁB&FEﬁPﬁg t he
%wmﬂwmﬁﬁc1%@%&&&%%%@M&%@&%m%%&%ﬂ%%&mwr
and 37 14 a plurality conductive plugs electrically connecting 15 the

circui t6schene to thehexttérigidomopdnttomeolayd®b. the third conductive layer. 1
62. The bonding pad structure as clainmed in claim6l, 2 wherein the third
conductlve | ayer__is a orm _an ands a solid

forehEs. | Hressenans Blnadee obrts Senichiby el rRe i a1 8052 o,
conpri spng yaendi nghel erepl f&ﬁ&%tqw%rlyawthg % seepgd conduetive Iayer

‘within the bondi ng region.
3 form, an array of islands or a solid form
1 63. The bonding pad structure as claimed in claim 36,

2 further comprising a bonding element formed overlying the

3 second conductive layer within the bonding region.

1 64. The bonding pad structure as claimed in claim 63,
2 wherein the bonding element is a conductive ball or a

3 conductive bump.

1 65. The bonding pad structure as claimed in claim 36,
2 . further comprising a barrier layer formed between the first

3 conductive layer and the second conductive layer.

1 : 66. The bonding pad structure as claimed in claim 65,
2 wherein the barrier layer is Ti, TiN, W, WN, Ta, TaN or a

3 combination thereof.

1 67. The bonding pad structure as claimed in claim 36,
2 wherein the first conductive layer is copper (Cu), aluminum
3 (Al), AlCu alloy, a copper tnanganese‘ alloy, or a copper-

4 containing alloy.

1 .~ 68. The bonding pad structure as claimed in claim 36,
2 wherein the second conductive layer is aluminum (Al), AlCu

3 @lloy or an aluminum-containing alloy.



1 64. The bonding pad structure as clainmed in claim®63, 2 wherein the
bondi ng el enent is a conductive ball or a 3 conductive bunp. 1 65. The
bondi ng pad structure as clained in claim36, 2 further conprising a barrier
| ayer fornmed between the first 3 conductive |ayer and the second conductive
| ayer. 1 66. The bonding pad structurg as clained in claim®65, 2 wherein the
barrier layer is Ti, TiN W W\, Ta, “faN or a 3 conbination thereof. 1 67.
The bondi ng pad structure as clainmed in claim36, 2 wherein the first
conductive layer is copper (Cu), alumnum 3 (Al), AlCu alloy, a copper
nmanganese al | oy, 60r. aTheppendidgcpadashiugtate oys ql@Emedhénbghdimg3éad
structure as clained in claim36, = 2 wherein the ,second conductjve h@ er

al uni nun? (AwhereAncuthey ZREsy dil%lrﬁcéﬁli}rﬁ n4RYEHntS nPﬂaST&?l dﬁ 1 é The
bondi ng pad st.ruct ur [ e i Egtediel ectric
| ayer |58pla§:r‘1r§1u ﬁ 81@§£§j83ﬂ§§? d|e é%?f?%%vﬁgh%%FgahggngFance fo
nmechani cgl stgwess, dlélé@ﬂkkcglelﬂpméiiﬁhtédlﬂmmlﬁ@bmé silleeat e FgB&sso@FSG) or

5 silicon-based dielectrics.
5 s:Ll:Lcon based dielectrics.



