1 5 DEC 2005 WD 03/003458 1 PCT/ US02/ 19095 POAER PADS FOR APPLI CA{k o
.HI GH CURRENT PER BOND PAD I N SI LI CON TECHNOLOGY BACKGROUND *166166*CB§ 0
Techni cal Field *®@0002* This disclosure relates to sem conductor

fabri cati onvenslusmsse particularly, to sjructures for semRaIMEBOVIYS devi ces
whi ch permt higher current density through bond pads and pronote higher

long termreliabili o] Rel
ong term reliabil igouek0balgng 3in arbOR oL Rz cokmblie Rel ated At
However, due to geonet 'b‘én%@ﬁ%ﬁﬁ gRt.eebR| TeGhRIdRY I N the el ectrical

pat h, hlgher resi stanc are experienced.
These higher current densities can |lead to detrinental mass |

betmeen conductive interfaces at junctions between differendmmmMﬁwmummm&
materials, as well as in the conductive materials thenselves. Fughher,

materials at the conductive interface may cause degradation of conductive
characteristics at the interface due to mxing of atons as a result of

mass transport. Sem conductor devices include many conduct ““mﬂlummmmhmw

1. Technical Field *GOO002*

This disclosure relates to semiconductor fabrication
and more particularly, to structures for semiconductor devices
which permit higher current density through bond pads and

promote higher long term reliability for bond pads.

2. Description of the Related Art

Current flows through conductive structures with minimal
resistance. However, due to geometry changes and material
changes in the electrical path, higher resistances and higher
current dengities are experienced. These higher current
densities can lead to detrimental mass transport between
conductive interfaces at junctions between different
conductive materials, as well as in the conductive materials
themselves. Further, materials at the conductive interface
may cause degradation of conductive characteristics at the
interface due to mixing of atoms as a result of mass
transport.

Semiconductor devices include many conductive junctions
where metals of a first type interface with metals of a second

type. Each metal in the design may be selected for a



where netals of a first type interface with nmetals of a second tygeﬂsdia&h
.metal in the design may be selected for a 1 5 DEC 2005 WD 03/00345 9
PCT/ US02/ 19095 2 particul ar reason. For exanple, copper netallizations are
enpl oyed dusvaaooduss r hi gh conductivities; however, coppercrasozpmmse to
severe oxidation and quickly degrades ixn the presence of oxygen. Al um num
on the other hand, forns an oxide on an outer surface but does not degrade
significantly in conductivity. Therefore, in many sem conductor designs
copper netallization may include an Alum numcap to protect the copper

from oxi dglar@aculBe tH=aacCk Fol exshpPe), aldppRgerBhll Szat vnd agk t hat
copper and alum num atons m x. Wen alum num atons enter a copper nmatriXx
si gni fi caetmplegedtdwe tho itheieahegh esmdwsgiatitéeeedhowevenhippelti 5 a
diffusion barrier, which may include Ta or TaN, is deposited between the
nmet al s t oprpneveot seidfeusixidathenecared vercklihdegdaliéssimtHempresensdst be
as thin as possible to prevent significant increases in resistance to
current flédwobpgermen Alhvamimgimal sn The atharemandapfbirhs tan afxidendnpads i n
sem conductor technol ogy enpl oys copper netallization for netal |ines.
Bond pad®uirE swpfagredutodoesnnettdedrads wagalficartlyfin he seni conduct or

devi ce through | ns passing through a chip enclosure, for exanple. Prior
art bond F38 u‘éﬁ’p‘f’oﬁy'a Jhezefones ot WWY SEHBECRBNEERY Camigast 6PPPESt i ng

and for wire , . , -
metallization may include an Aluminum cap to protect the

copper from oxidation. One drawback of such an arrangement is
the fact that copper and aluminum atoms mix. When aluminum
atoms enter a copper matrix significant resistivity increases
are experienced. To combat this, a diffusion barrier, which
may include Ta or TaN, is deposited between the metals to
prevent diffusion therebetween. This diffusion'barrier must
be as thin as possible to prevent significant increases in
resistance to current flow between the metals.

The current capability of bond pads in semiconductor
technology employs copper metallization for metal lines. Bond
pads are employed for connecting to metal lines of the
semiconductor device through pins passing through a chip
enclosure, for example. Prior art bond pads employ a same
surface for probe contacts used for testing and for wire
connections to the bond pad. Damage caused during probe
contacts may adversely affect bonding connections formed
subsequently. Further, underlying layers below the bond pad
may also suffer, for example, damage may be imparted to

diffusion barriers between an Aluminum bond pad and an



connections to the bond pad. Damage caused during probe contact n%y
.adversely affect bondi ng connections formed subsequently. Furthe?,[)C 2005
underlying | ayers below the bond pad nay also suffer, for exanple, damage
may be inparted to diffusion barriers3zbetween an Al um num bond pad and an
1 5 DEC 2005 3 underlying copper netallization causing detrinmental. m x- ing
of atons as descri bed above. Therefore, a need exists for a structure,.

whi ch provideﬁnda grobe pad that-permts probe testing w thout danmage to a
bond area and UndrFyii¥y SREPAT | Klizationt fersheeddexirdmentiagy raix-
structures which permt a bond pad to drive nuch higher currents per bond
pad and +%gf%#l?tgﬁﬁeéﬁaﬁgﬁqﬁ+Q¥qi%ﬁ?%ﬁ{ch bond pad scheme. US Patent -
5,783, 868 explains an extended bond pad that has an area for bonding and
an extension %P%éefﬁretegtMﬁ@d Thd sde fieensd ot aneauts, sivhilaheg v iddes
passivation | ayer. From US Patent 6,159,826 a nmethod is known, in which
test ar-2 gu¥ol¢ epad thiap- perimbe sl arehe Frawn sy Rat enbuf. 339249481 .2 bond
pad i s knows that consist of alum nium SUMVARY OF THE | NVENTI ON Accordi ng

to a spégirfd campresdi ondetlihag meerti Ayetdhere,is,. |.d strugture
(10) for a bond pad-used on a geniconduceg} devicef%gggg#sﬁgag Sﬁhﬁiﬁ
layer; for a structures which permit a bond pad to drive much higher

currents per bond pad and is fully integrated in a fine bitch

bond pad scheme.

US Patent 5,783,868 explains an extended bond pad that has an
area for bonding and an extension area for testing. The ex~-

tension area is situated at a passivation layer.
From US Patent 6,159,826 a method is known, in which test ar—
eas lie in chip scribe "lanes. From US Patent 6,239,494 Bl a

bond pqd is knows that consist of aluminium.

SUMMARY OF THE INVENTION

According to a specific expression of the in&ention,
there is provided a structure (10) for a bond pad used on a
semiconductor device comprising:

a metal layer;
an interconnect (38) formed through a dielectric (16) layer
connecting to the metal layer;

a bond pad (20) having a first portion (32) disposed over



an interconnect (38) formed through a dielectric (16) |layer con gctin%mto
.the netal layer; a bond pad (20) having a first portion (32) disﬂ SEF er
15 DEC 2005 4 the netal |ayer and the interconnect (38), and a second
portion (30) disposed over the dielectric |ayer (16); the first portion
(32) including-a bond area for providing an attachnment point for a
connection (64-)-; and the second portion (30) including a probe area for
provi ding contact with a probe (60), characterized in that the structure
(10) has a first cross- section (2-2) through the first portion (32) and
through the interconnect (38) but not4 through the second portion and that
the structure (10) has parallel to the first cross-section (2-2) a second
cross-section (1-1) through the first portion (32), through the second
portion (30) and through the interconnect (38). In alternate enbodi nments,
the first netal layer may in- clude copper, and the bond pad-may incl udes
alum nium The 15 DEC 2005 WO 03/003458 PCT/ US02/19095 5 barrier |ayer is
preferably dh€p8sdd b ankk the diteirinedtnd(3Ihe mndla 1serond prevent

di ffusion therebetween. -The bond pad may include a thickness of |ess than
about 2 m cpegsion (30) disposed over the dielectric layer (16);

thg first portion (32) including-a.bond area for providing
an attachment point for a connection (64)3 and
the second portion (30) including a probe érea for
:providing contact wifh a probe (60), o
characterized in that the structure (10) has a first cross-
section (2-2) through the first portion (32) énd thfough
the iﬁterconnect (38) but not thréugh the second portion
and that the structure (10) has parailel to the first
cross-section (2-2) a second cross-section (1-1) throﬁgh
- the first portion (32), through the second portion (30) and

through the interconnect (38).

In alternate embodiments, the first metal layer may in-

clude copper, and the bond pad may includes aluminium. The



A passivation |layer may be formed on the bond pad to protect the bond pad.
.The passivation |ayer may include a first opening for the bond hbeRECaMSa
second opening for the probe area, the passivation |layer nmay include an
openi ng shamasosngsssé he bond area and the probe area. The pontsgadossay be
permanent|ly connected to a bond wire. Hie barrier layer may include Ta or
TaN. These and ot her objects, features and advantages of the present

i nvention will become apparent fromthe followi ng detailed description of
illustrative enbodi nents thereof, which is to be read in connection with

the acconparyisg 1&yéemiiigpreBRLED1 PRHENIFHIONOhe DRAMNGR cHYconeksE| Osur e
wll present in detail the follow ng description of preferred enbodi nents

W th ref ermedcenhéométeel Iiold @ol pgelrégirdist finisdoai nheféketwedrs. aThe
cross-sectional view taken at section line 1-1 of FIG 4 or FIG 5 show ng
a probe abeadopad bamyndinglade a ahickmkswx ofnlelst hbaprassut 2 miembnsn; Fl G
2 is a cross-sectional view taken at section l|line 2-2 of FIG 4 or FIG 5
showi ng aPbpadsavabiat ldyerboey beafiormedacrotienbendi pad ttre ppossent
invention; 1 5 DEC 2005 WD 03/ 003458 PCT/ US02/ 19095 6 FIG 3 is a

cr oss- secthenhtngi pad :+ akihe passivatipn layer may include a first

opening for the bond area and a second opening for the probe
area, the passivation layer may include an opening shared by.
the bond area and the probe area. The bond pad may be
permanently connected to a bond wire. The barrier layer may
include Ta or TaN.

These and other objects, features and advantages of the
present invention will become apparent from the following
detailed description of illustrative embodiments thereof,
which is to be read in connection with the accompanying

drawings.

BRIEF DESCRIPTION OF DRAWINGS

This disclosure will present in detail the following
description of prefefred embodiments with reference to the
following figures wherein:

FIG. 1 is a cross-sectional view taken at section
line 1-1 of FIG. 4 or FIG. 5 showing a probe area of a bond
pad in accordance with the present invention;

FIG. 2 is a cross-sectional view taken at section
line 2-2 of FIG. 4 or FIG. 5 showing a bond area of the bond

pad in accordance with the present invention;



line 3-3 of FIG 5 showi ng the bond area and the probe area of éhe bond
.pad in accordance with the present invention; FIG 4 is a top vi ePESE 28he
illustrative enbodi mrent show ng the bond area and the probe area of the
bond pad i nwoasmo@nustance with the present invention; FIG BCT/8S@/1208H vi ew of
another illustrative enbodinment show gg the bond area and the probe area
of the bond pad in accordance with the present invention; FIG 6 is a
cross-sectional view showi ng a probe contacting a probe area in accordance
with the present invention; and FIG 7 is a cross-sectional view show ng a
bondi ng wire connegaiced 3t 9saaberskarseatiibnal cofelanteker it sbet poresent

I nvention. DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS The present

i nventi onligtal s dH FIET sosHoeimy tHealondabirea amdl trior @rphet ared avfy, to
structures for sem conductor devices, which permt higher current density
t hr ough bohe pontd patt ipr ecobedancheritdtotyet prasent | fvdnttipntor  bond pads.
The present invention reduces the distance between a bond wire connection
and a netal |ine offIf.séniieopdier griewi®fi eret bllwpreatdveuerbadinritsi ty
capabilities of the structure. In addition, the present invention reduces

the 1 5 Detowbus ths (omgossss me| sy Brphgogres of the bond pad in

accordance with the present invention;

FIG. § is a top view of another illustrative
embodiment showing the bond area and the probe area of the
bond pad in accordance with the present invention;

FIG. 6 is a cross-sectional view showing a probe
contacting a probe area in accordance with the present
invention; and

FIG. 7 is a cross-sectional view showing a bonding
wire connected to a bond area in accordance with the present

invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention relates to semiconductor
fabrication and more particularly, to structures for
semiconductor devices, which permit higher current density
through bond pads and promote higher long-term reliability for
bond pads. The present invention reduces the distance between
a bond wire connection and a metal line of a semiconductor
device to improve current density capabilities of the

structure. In addition, the present invention reduces the



possibility of damage due to probing by providing a separate probe area
.form a bonding area. The present invention advantageously separ atlds DEDeZ5
bond area and the probe area, permts placenent of a bond wire on a cap,
whi ch is covewsdng4ssBhe underlying netallization. Theref orP€T/USP2198Wr r ent per
bond pad is no longer Iimted by the ross section area of the cap, and
the probe area is built wup by the sanme cap which, in one exanple, covers a
thick dielectric layer to prevent any danage to the underlying netal.
Referring now in specific detail to the drawings in which |I|ike reference
nurer al s poesibiflyityi Bl Aamage i denttioc pkokirgdnyt Providdoughausegdmteever al
views, and initially to FIG 1, a cross-sectional view of upper levels of a
sem conduptabe dangac §ormla abendinguwareg8eni conduct or devi ce 10 may include a
menory chip, such as,.a static random access (SRAM nenory chip,

dynami ¢ randorhec resentnbrvetDRAVRAYANBagernEh SeRaHaResDie h@I*illdlp, etc.

Sem conductor device 10 may also include a logic aor processor chip, an
appl i cat | e ftihe PrPRgrake FerBRfLe P’(?@"@ntcﬁlfpaoPmt“Iilé“Ir@K@n A net al
line 12 is shown for connecting to other, netal nes and vias in Iayers
bel ow | i n‘éaPQZ”}("rﬁS‘t ishERK§Ting rfg‘el?nfigrhﬁ’r%d“eitﬁléﬁz?ﬁf‘%?i evel dielectric

| 14. _Metal | 12 f er abl !
o her i GRRGF AR EPTCCHBTETS e OB BES 1 ARANG L ME R0

super condyGl | v&, JIREEL. ga Rt%:fAear“éfr 'cHe 'c%,erandl%h%r p%ﬁgra?éa?'lss%%lkayer 's

formed on ayerosf4
up by the same cap which, in one example, covers a thick

dielectric layer to prevent any damage to the underlying
metal.

Referring now in specific detail to the drawings in which
like reference numerals identify similar or identical elements
throughout the several views, and initially to FIG. 1, a
cross-sectional view of upper levels of a semiconductor device
10 are shown. Semiconductor device 10 may include a memory
chip, such as, a static random access (SRAM) memory chip, a
dynamic random access memory (DRAM) chip, an embedded memory
chip, etc. Semiconductor device 10 may also include a logic
or processor chip, an application specific integrated circuit
(ASIC) chip or the like. A metal line 12 is shown for
connecting to other metal lines and vias in layers below line
12 (not shown). Line 12 is formed in an interlevel dielectric
layer 14. Metal line 12, preferably includes copper, copper
alloys or other highly conductive material, such as, for
example, Au, Ag or superconductive materials. A nitride layer

13 or other etch stop layer is formed on layer 14 and metal




1 5 DEC 2005 WD 03/ 003458 PCT/ US02/ 19095 8 line 12 to protect nﬁ%aéﬁl i,&g
.12 during the fornmation of an dielectric |layer 16 (al so called ¢ R rid0B
via layer or TV |layer) such as, for exanple, an oxide layer. Layer 16 is
patterned twofogroosuss via or termnal via 17 therethrough. PCT/G%0241909%
| ayer/liner 18 is forned in via 17, and may include Ta, TaN or other
diffusion barrier material. A bond pad 20 is formed by depositing a |ayer
of conductive material (s), which protects netal line 12 and is included,
for exanple, on barrier layer 18. Both |ayers are preferably patterned
t oget her . 1iRe oihafo @roedicEeRttal itk padddlingythaciamat ioandfican ve
materials such as for exanple, copper, copper alloys, Au, Ag or other
conduct i véiendetriad SayBendepaal 20 cadyed ackeadeimablwiraalliayyrobr| Byers, and
preferably includes a cap |ayer to protect the underlying materials,
especi al | Yayér) copperasor forsendhples, @neonddd. 1ayRr cag-aygyed6ndy i ncl ude Al,
for exanple. Next, a passivation layer 21 is fornmed. Passivation |ayer 21
may i ncl upateemenest teoforai al viarox Hegydnal vihathe thanssdixepah. shdwn, an
oxide layer'?22, a nitride layer 24 and a resist |layer 26 are_forned and
pat t er nedbapr isep Iy erdAdnpadlBois tidegh 18pEhr nl’ 2@NRESYSENFRYE® 26 may
I ncl ude a photosensitive polyimde or other resist |layer. |In_one

&&?@

embodi menTa. nTAY 951 OtbgyeAdfuinhagyFdgrweheF Rt st & rpad 20 is

formed by depositing a layer of conductive material (s), which
protects metal line 12 and is included, for example, on
barrier layer 18. Both layers are preferably patterned
together. In other embodiments, bond pad 20 may include
conductive materials such as for example, copper, copper
alloys, Au, Ag or other conductive materials. Bond pad 20 may
include a plurality of layers, and preferably includes a cap
layer to protect the underlying materials, especially if
copper or its alloys are used. The cap layer may include Al,
for example.

Next, a passivation layer 21 is formed. Passivation
layer 21 may include one or more dielectric layers. 1In the
embodiment shown, an oxide layer 22, a nitride layer 24 and a
resist layer 26 are formed and patterned to expose bond pad 20
through opening 28. Resist layer 26 may include a
photosensitive polyimide or other resist layer. In one
embodiment, multiple layers are employed with resists layer.
For example, resist layer 26 may include a polyimide 25 which
remains after other portions of layer 26 are removed by

etching. Other dielectric layer arrangements are also



For exanple, resist |ayer 26 may include a polyimde 25 which reon(ra@
.after other portions of |ayer 26 are renoved by etching. Qher die G 2005
| ayer arrangenents are also 1 5 DEC 2005 WD 03/ 003458 PCT/ US02/ 19095 9
cont enpl at agp oMubesi al s and the nunber of |ayers nay be pearusez1909s

Advant ageously, a probe (not shown), esployed for testing, contacts bond
pad 20 in probe area 30 through opening 28. The conductive path extends

t hrough the cross-section and the length of bond pad 20 to reach netal
line 12. In the arrangenent shown, bond pad 20 is offset fromnetal |ine

12, Thi scdrstpiaRbagensSesi{1GE ahide thar hifbed e al8rkSmap Bin that a
downward force froma probe could possibly damage barrier |ayer 18 and

permt atwdiiedt Xi ng bet ween conductive mterials, such as, alumnum or
other materials, of bond pad 20 and netal line 12, which may incl ude,
copper for exadvlaarageostbpd,a probe (not sitowm)), eopflaged fimnd pad 20 over

| ayer 16 reducing potential damage to diffusion barrier |ayer 18. The
probe is tesEirtgrdcbhtaagh boid 2@ 2Adinsprormestedad 30t bhbowsh pgrd@gover TV
| ayer 16 and not over nmetal line 12. The offset of bond pad 20 al so
prevent s 281 ecBhedgonductbvermatih extgadgushrepatnitée srope-seghigrganBanage to
nmetallization |ines can affect current density and reliability of netal

lines, antheldmigeh efabpeddash@car Feaeh tmetrldildnecdPey In the

arrangement shown, bond pad 20 is offset from metal line 12.
This is advantageous since the barrier layer 18 is so thin
that a downward force from a probe could possibly damage
barrier layer 18 and permit atomic mixing between conductive
materials, such as, aluminum, or other materials, of bond pad
. 20 and metal line 12, which may include, copper for example.
Instead, probe (not shown) contacts bond pad 20 over layer 16
reducing potential damage to diffusion barrier layer 18.
The probe is inserted through hole 28 and is connected
to bond pad 20 over TV layer 16 and not over metal line 12.
The offset of bond pad 20 also prevents direct damage to metal
line during wafer probe testing. Damage to metallization
lines can affect current density and reliability of metal
lines, and damage to a bond pad can result in difficulty
connecting a bond wire thereto or cause reliability problems
later on. In accordance with the present invention, damage
due to probing is no longer an issue since, the present
invention provides an offset area or probe area 30 for probe

contact which is separate for a bond area 32 (FIG. 2).



connecting a bond wire thereto or cause reliability problens | atﬁ% [ﬁ@ 60@‘?
..accordance with the present invention, damage due to probing is n

an issue since, the present invention provides an offset area or probe
area 30 forwproeb®ssscont act which is separate for a bond arecEUD214B5 G 2). 1
5 DEC 2005 WD 03/003458 PCT/ US02/ 190950 10 Referring to FIG 2, bond area
32 is separated fromprobe area 30 (FIG 1) and is used for attaching a
bond wire through an opening 34. Advantageously, bond area 32 is |ocated

directly over nmetal line 12 and an interconnect 38, thereby reducing
resistance betpemirrdngogd WMee 1) Worhawer BRI £ senieeds frombarsbar ea 32
and netal line 12. Referring to FIG 3, to further illustrate the present

i nvent i onapegbxo afraa .30) aaddbosdussE FoF2aat eclsiogva Hiewdd wareathB8ugls
directly above interconnect 38 while probe area 30 is |ocated over

di el ect ri anl eyerintf 34\Whadvanpagdeuignt hond prede32 aredc®@tedny damage
derived therefrom does not affect bond area 32 since a bonding wire is
directly directiad averboetdaidr bine 312 abdndnairbeseeonnanti 38, unhbaneled by
probing which results in a better connection with a _bonding wire (not
shown) . Feduning negistapceahervas jas bendswived(RethEhoynd wbielk nparted
to probe area 30 is applied over layer 16. Referring to FIG 4, a top view
of a bondSpaEEIF it SRBEnaTER 3% arcalwttret e present invention. Bond

ad 20 .
P Referring to FIG. 3, to further illustrate the present

invention probe area 30 and bond area 32 are shown. Bond area
32 is directly above interconnect 38 while probe area 30 is
located over dielectric layer 16. When a probe contacts probe
area 30, any damage derived therefrom does not affect bond
area 32 since a bonding wire is directly attached to bond area
32. Bond area 32 remains undamaged by probing which results
in a better connection with a bonding wire (not. shown).
Further, barrier layer 18 is preserved since and force
imparted to probe area 30 is applied over layer 16.

Referring to FIG. 4, a top view of a bond pad 20 is shown
in accordance with the present invention. Bond pad 20
includes bond area 32 and probe area 30, which are separate as
described above. Passivation layer 21 is patterned to expose
bond area 32 and probe area 30. Passivation layer 21 is shown
as a transparent layer so that underlying structures are
visible. Passivation layer 21 includes layers 22, 24 and
possible 25. Passivation layer 21 is patterned to create a
border 19 between bond area 32 and probe area 30. Border 19

is preferably employed to prevent slipping of a probe onto the



I ncl udes bond area 32 and probe area 30, which are separate as dgsscplfgezgas
..above. Passivation layer 21 is patterned to expose bond area 32 and probe
area 30. Passivation layer 21 is shown as a transparent |ayer so that
under | yi ng wbros/ot3usses are Vi sible. Passivation |ayer 21 RPCRUSIHE995 ayer s
22, 24 and possible 25. Passivation lmyer 21 is patterned to create a
border 19 between bond area 32 and probe area 30. Border 19 is preferably
enpl oyed to prevent slipping of a probe onto the 4 5 DEC 2405 WD 03/ 003458
PCT/ US02/ 19095 11 sensitive bond area 32. Border 19 may be forned form

ot her nabensit sveadone arkar 32xargdmiera 10amaedbgofidimed dormoodhet | ve
material fromthe bond area or the probe area may be enpl oyed. I|nterconnect
38 is direstéyidd s wedd foraeBdnplied ias rag Aednport idre ofackndgvelive ea. I n
addition, netal line 12 is directly below interconnect 38 and bond area 32
and i s shoaperial tirom ithgt bgrdyargar bhegherebatanga may be awREOYSH -probe
area 30. In one enbodi ment, openings in passivation |layer 21 may include
one openi ng 345HMATIBRGTEr 88 B9 %%Wegsﬁaw Borehiarga282f 8pdpt®be area 30.

Al ternately, one openin conbi ned openi ngs. 28 and 3 f, FIG b5) may be
used for BBPYR Hbrﬁ‘eardéngéréﬁoaiﬁ%be I3 éa836?°%é“‘?tr‘?§oat’-&ﬁtl%\s’p%ct is the
reparall o Ol BRI CR B2 and ooty ranea Blfobe a0 hond pad 20

in the light gray area. Probe contact may be made in probe

area 30. In one embodiment, openings in passivation layexr 21

may include one opening 34 for bond area 32 and a second

opening 28 for probe area 30. Alternately, one opening

(combined openings 28 and 34 of FIG. 5) may be used for both

bond area 32 and probe area 30.

One important aspect is the separation of bond area 32

and test area or probe area 30 of bond pad 20. In accordance

with the present invention, power pads or bond pads can be

fully integrated in the fine pitch bond pad scheme for 0.25

micron or lower groundrule designs. The layout of the power

pad or bond pad 20 may be chosen in a way that the vertical

extension fits the pattern of conventional bond pads. In this

way, processes employed to create bond pad 20 in accordance

with the present invention may be similar to the processes

used for conventional bond pads. This permits easier

integration of the present invention into current process

sequences.

Referring to FIG. 5, a top view of an alternate

embodiment is shown in accordance with the present invention.



fully integrated in the fine pitch bond pad scheme for 0.25 mcrog ggc 2005
-l ower groundrul e designs. The | ayout of the power pad or bond pad 20 may
be chosen in a way that the vertical extension fits the pattern of
convent i onawaeswas4snds. In this way, processes enpl oyed poT@wseas®sbond pad
20 in accordance wth the present inveaation may be simlar to the
processes wused for conventional bond pads. This permts easier
i ntegration of the present invention into current process sequences.
Referring to FIG 5, a top view of an alternate enbodinent is shown in
accor danc@nwthhst éebgiiesertt, probat apes 30 mAndEFBoRA06rdd DB/423458
PCT/ US02/ 19095 12 In this enbodi nent, probe area 30 and bond area 32 are
cont i nuousonthhyops ovilhes proxides avkidgsy evpidbbhg praleing Rrebe area 32
is enployed for testing the sem conductor device while bond area 30 is
enpl oyed FaPbgt BRI IRy # Isowdovpdelen tastdngefheoftmteondunbpircdevbee
providing off-chip connections. |t should be noted that probe areas and
bond ar ea¥Pdle Pordrares PP fgr aBRlaxed | iR¥e 25E2FBLRI bR PR (Witer EBnnect 38
and netal . line 12 t%redugﬁﬁel ecirical resistance for probe testing and
o

Ul Ui mat el FIPOPSBORANRIT S CHRNLEE T % PTRY RO OFF CSner SPTRIRGEE0B8 | s
BRI A T St T O
preferably formed as close as possible to interconnect 38 and
metal line 12 to reduce electrical resistance for probe |
testing and ultimately for bond wire connections.

As shown FIG. 6, a probe 60 is illustratively shown
making contact to probe area 30. As shown FIG. 7, a bond wire
62 is illustratively shown connected to bond area 32 by solder
64.

It is to be understood that the present invention is
particularly useful for incompatible conductive materials or
junctions. For example, a copper metal line (e.g., metal line
12) having an Aluminum cap (e.g., bond pad 20) may be
employed. It is also to be understood that the use of a thin
aluminum cap or other metals in enabled by the present
invention. 1In the prior art, use of a thicker Al cap is
typically limited to about 2 microns by capability of the
aluminum reactive ion etch tools (the RIE tool over heats for
thicker layers), on the other hand, a conventional 2 micron
cap is not expected to withstand probing without damage of the
metal line (Cu) to diffusion barrier interface. In accordance

with the present invention, however, a 2 micron thick or



64. It is to be understood that the present invention is particularly
.-useful for inconpatible conductive materials or junctions. For b&dﬁwlgn5a
copper netal line (e.g., netal line 12) having an Alum numcap (e.g., bond
pad 20) naywweos/oemss oyed. It is also to be understood thaectieus@sof a
thin alumnumcap or other netals in esabled by the present invention. In
the prior art, use of a thicker Al cap is typically limted to about 2

m crons by capability of the alum numreactive ion etch tools (the R E
tool over heats for thicker layers), on the other hand, a conventional 2
m cron ca&mallderotapXxbepd:edBondvphst dedsyfifakiiegtwsiheatiwanmagenot the
nmetal line (Cu) to diffusion barrier interface. In accordance wth the -
present i fpecdimaged hmester band? arear orAdvartiageously, DEie Hi¥se® 03/ 003458
PCT/ US02/ 19095 13 snaller cap | ayer (bond pad) is sufficient since it wll
not be ddmygadipn does bortd neredatolditen Jyemesisyngt SEgpifismnt1yi. nvent i on
does not need to alter processing significantly. The present invention also
provi des for hFhh RreseH iqﬁﬁn§ﬁ°pa@§$ofﬁFQWiﬂ9§iﬁgrrhéghnqnnngnbetmeen met al
lines and bonding wires, higher currents are enabled for sem conductor

devi ces. Fﬁ@eEoﬁﬁgﬁureﬁX%ﬁﬁQQ§H6ﬂanﬁl$#4§§e begigen meeal (Yimesr apdve. Ot her

configuratio are.al so contempl ated b t he present invention.
9 %onging wires, highern%urrentSBQre enabled for semiconductor

devices. The configurations shown in FIGS. 4 and 5 are
illustrative. Other configurations are also contemplated by
the present invention.

Surprisingly, an increase in current density, in
accordance with the invention, can be several hundreds of
percent greater than the prior art bond pads. This may depend
in part on the wiring scheme employed. Advantageously, the
present invention may adopt a design similar to those
currently in use for bond pads for easy process integration
and to minimize impact on the design of nearby circuitry.

In one embodiment of the present invention, bond area 32
may include dimensions of about 50 by 120 microns and the
probe area 30 may include dimensions of about 50 by 90
microns. Other dimensions are also contemplated.

Having described preferred embodiments for power pads for
application of high current per bond pad in silicon technology
(which are intended to be illustrative and not limiting), it
is noted that modifications and variations can be made by
persons skilled in the art in light of the above teachings.

It is therefore to be understood that changes may be made in



Surprisingly, an increase in current density, in accordance V\n{gé 2005
I nvention, can be several hundreds of percent greater than the prior art
bond pads. This nmay depend in part on the wiring schenme enpl oyed.

Advant ageousv@o3/aobeas present invention may adopt a desi gnpgirmsbamedso t hose
currently in use for bond pads for easyw4process integration and to
mnimze inpact on the design of nearby circuitry. In one enbodi nent of the
present invention, bond area 32 may include dinensions of about 50 by 120
m crons and the probe area 30 may include dinensions of about 50 by 90

m crons. Gheerpatitienaonsmasdingint® efntkepimteattioddadi Bgleesd tieth preferred
enbodi nents for power pads for application of high current per bond pad'in
silicon t eadmolisipin thhi edrpe endiepaded ¢D the idnvestiahi a2 and imetd
limting), it 1is noted that nodifications and variations can be nmade by
persons siBY |td¢ prRPeRdedrelaims.i gHavERgt thussessribadhthgsinventiiont her ef or e
to be understood that changes may be made in 1 5 DEC 2005 WO 03/ 003458

PCT/ US02/ 1i¢ds theqdehaibdranct pagt ienbasl fe tegudredhbyi the redtentdi scl osed

whi ch ar withigthe scope and spirit of the invention as outlined by the
appended ci3fSs a5y A IHRey &8e AedirehPInrShetoRY Lpttensdagenti|ls and

particul arjty required, by .the paten aws, what is clained and desired
prot ect ed ) 8 ?8?:&%%& arite ap: e§gﬁéfﬁi?’ﬂnq'n t he appended cl ai ns.



1 5 DEC 2005 15 WHAT IS CLAIMED IS: 1. A structure (10) for aq bogt @ﬁg used

.-on a sem conductor device conprising: a netal |ayer; 5 an in%erconnect
(38) formed through a dielectric (16) |ayer connecting to the netal |ayer;
a bond pad (20) having a first portion (32) disposed over the netal |ayer
and the interconnect (38), and a second portion (30) disposed over the
dielectric layer (16); 10 the first portion (32) including a bond area for
provi di NYHAN Isatcaahmebt Igoi nt for a connection (64); and the second
portion (30) including a probe area for providing contact with a probe
(60), c h.anrsf@rGctutel (107 €0l ia Bohdpad R I uctddd dHudasy 15 a
first cross-section (2-2) through the first portion (32) and through the

i Nt er conRREICE38IMBHLSHBE it hrough the second portion and that the

structur h rallel to the first cross-section (2-2) a second
cross-se%t$%ﬁa%l?%¥g?hrough the first portion (32), through the second
portiSon 30)naedc@Onehtowdh)t fiermedettoongtt a( 88k le2trihe (Stdluctayer(10) as
recited in claén11, mhgéein Eh& netal |ayer includes copper. 25 3. The
struct ur@ oY 139 r BRi £BY PRCEFalMEL ‘wherein the bond pad (20) incl udes

al um ni wnbond pad (20) having a first portion (32) disposed over the

metal layer and the interconnect (38), and a second portion
(30) disposed over the dielectric layer (16);

10 the first portion (32) including a bond area for providing an
attachment point for a connection (64); and
the second portion (30) including a probe area for providing
contact with a probe (60),
characterized in that the structure (10) has

15 a first cross-section (2-2) through the first portion (32)
and through the interconnect (38) but not through the second
portion and that the structure (10) has parallel to the first
cross-section (2-2) a second cross-section (1—1) through the
first portion (32), through the second portion (30) and

20 through the interconnect (38).

. 2. The structure (10) as recited in claim 1, wherein the

metal layer includes copper.

25 3. The structure (10) as recited in claim 1, wherein the bond

pad (20) includes aluminium.

4. The structure (10) as recited in claim 1, further compris-
ing a barrier layer (18) disposed between the interconnect

30 and the metal layer to prevent diffusion there between.

5. The structure (10) as recited in claim 1, wherein the bond

pad (20) includes a thickness of less than about 2 microns.



4. The structure (10) as recited in claim1, further conpris- ing a barrier
“layer (18) disposed between the interconnect 30 and the netal |aytbh BEC 2005
prevent diffusion there between. 5. The structure (10) as recited in claim
1, wherein the bond pad (20) includes a thickness of |ess than about 2
mcrons. 1 5 DEC 2005 16 6. The strgcture (10) as recited in claima1,
further conpris- ing" a passivatio& | ayer '(21) fornmed on the' bond pad-
(-2-0) --to- protect the bond pad (20). 5 7. The structure (10) as recited
in claim®6, wherein the pas- sivation |layer (21) includes a first opening
(34) fo. thee donctctarea (BR) andrecSesdnch openimgl ( 28) rflosr t bemprabe ar ea

30). 10 8. The structure (10) as recited in claim®6, wherein the pas-
gi v?ati on*9 ﬁ/é?‘aes(si’i‘irautip%f?ﬂr ﬁoeg‘ée%n?%]ﬁenﬁc%ﬁ“%éfré&}}ﬁ/rgw ('29 bat8nd the

probe greAedd tthe HhStgdetw® (10) as recited in claim1, wherein the
bond pad (20) is permanently connected to a bond wire '(64). 10. The

stricture (10) as'recited inclaim1, wherein the metal layer is patterned
o o T R Lol -0 (A2 L eSSl YRR (B o
one netsdlvdtime layer (21) includes a first opening (34) for the
bond area (32) and a second opening (28) for the probe area
(30) .
10
8. The structure (10) as recited in claim 6, wherein the pas-
sivation layer (21) includes an opening shared by the bond

area and the probe area.

15 9. The structure (10) as recited in claim 1, wherein the bond

pad (20) is permanently connected to a bond wire (64).

10. The structure (10) as recited in claim 1, wherein
the metal layer is patterned to form at least one metal line
20 (12)
the dielectric layer (18) is formed on the metal layer and
patterned to form a via (17) to the at least one metal line
(12) ; "
a barrier layer (18) is formed in contact with the metal
25 layer through the via (17); and
thé intérconnect (38) is formed in the via (17) and connect-

ing to the metal layer through the barrier layer (18).

11. The structure (10) as recited in claim 10, wherein the

30 barrier layer includes Ta or TaN.

12. The structure (10) as recited in claim 1, wherein



(12). ; a barrier layer (18) is fornmed in contact with the netal 25 |ayer

- through the via (17); and th'e -interconnect '(38) is fornmed in' t het SyREC 2005
(17) and connect- ing to the netal l|ayer through the barrier |ayer (18).

11. The structure (10) as recited in claim10, wherein the 30 barrier

| ayer includes Ta or TaN. 12. The str#iéture (10) as recited in claim1,
wherein 1 5 DEC 2005 17 a copper layer is patterned to format |east one

metal |inecopbe)r e diel q;sat{decrrl&ye&o (éoﬁ}l &€ iQégngHQalquFaioﬁg. 'ay_era

and patterned to forma via (17) to the at |east one net I ne (12);
di ffusi odl8arrier layer (18) is forned in contact mnth the copper Iayer

through the %sia16t0n I t e for din_the via
(17) and conﬁectlﬁglfgqfﬁanLQb éﬁ%&g r%%g%§$ ??ugﬁ%ﬁrbﬁ er 10
| ayer (18pttemaedi ftioudgioam baarvruaer(J(7J)8)td arheravelda sty Gi@Mmet i XiLagebet ween

t he qpppe&zggyer and the alum niumintercon- nect (38).
a diffusion barrier layer (18) is formed in contact with the
copper layer through the via (17);
an aluminium interconnect (38) is formed in the via (17) and
connecting to the copper layer through the diffusion barrier
10 layer (18), the diffusion barrier (18) for preventing atomic
mixing between the copper layer and the aluminium intercon-

nect (38).




