| TITLE BOND PAD FOR FLI P CH P PACKAGE BACKGROUND OF THE | NVENTION Field
of 'the Invention s The present invention relates to an integrated circuit
packagi ng technology and in particular to a flip chip packaging
t echnol ogy. Description of the Related Art The flip chip package is the
nost space efficient 1o package for very large scale integrated (VLSI)
circuits. Flip chip technology is cdnpatible with a variety of circuit
board types, including ceram c substrates, printed wiring boards, flexible
circuits, and silicon substrates. Aflip chipis generally a nonolithic
sem conduct or device, such as is an intwegrated circuit (1C having
bead-li ke termnals forned on one of its surfaces. The term nals, usually
in the formof solder bunps, serve to both secure the flipchip to a
circuit board and el ectri cabNp PRADeFORIRISE AHI® GRACBEAGEI rcuitry to a
- conductor pattern fornmed on the circuit 20 board. In a flip chip package,
~an integrated circuit (1C) device usually has a plurality of bond pads

di stributed over the surfad@CFROFEDJEYI TBE | ANENBEAMNNgul ar array These
bond pads are used to connect the IC device to the

Field of the Invention
5 The present invention relates to an integrated circuit
packaging technolegy and in particular to a £lip chip
{:} packaging technology.
Description of the Related Art
The £flip chip package is the most space efficienﬁ
10 package for very large scale integfated (VLEI) circuits.
Flip chip technology is compatible with a variety of circuit
board types, including ceramic substrates, printed wiring
boards, flexible circuits, and silicon substrates. A flip

chip is generally a monolithic semiconductor device, such as

15 an 1integrated c¢ircuit (IC), having bead-like terminals
formed on one of its surfaces. The terminals, usually in
'(?) the form of solder bumps, serve to both secure the flip chip

to a circuit board and electrically interconnect the chip
éircuitry to a conductor pattern formed on the circuit
. 20  board.

In a fiip chip package, an integrated circuit (IC)
device usually has a plurality of bond pads distributed over
the surface of the device in a rectangular array. These
bond pads are used to connect the IC device to the

25 electrical paths on a printed circuit board (PCB). A ball

‘shaped solder bump is formed on each of the bond pads of the




25 electrical paths on a printed circuit board (PCB). A ball shaped sol der
bunmp is fornmed on each of the bond pads of the 2 |C device. The | C device
and the PCE are positioned so that the solder bunps contact the electrical
paths on -the PCB, and the assenbly is heated to reflow the sol der,
formng electrical and nechani cal bonds between the I C device and s the
PCB. Erickson, in U S. Pat. No. 6,180,265, discloses a nethod for
converting an alumnumw re bond to a flip chip solder bunp pad, so as to
enable an IC device originally configured for wire-bonding attachnent to

be nounted using_a .io flip.chi.p attachment technique. Chittipeddi et al.,
inUS. Pat.%Nbge§?T%7, 5 gﬁddgﬁlcﬁ.§PdFéh? NG B 08P5752° 8 seP oslest a

met hod of fokRkngoadebongpadcbaratli prehicp package intggrating the package
process with the sem conductor manufacturing process. i's The bond pads on
the | C devi cendr eheypiseainbyy aliu mtsmedr tan rak usi Nemebase @kl oy: £.95; yari ous
~known processing and performance-rel ated reasons. Fig. 1A shows a sKetch
‘cross- secti BhToF g egoraibrmethaecalonvartd onatwédi ptohi pepaekdge. ams
well, the cross-section of the entire structure of the 20 conventional flip
chi p package i's shown in Fig. 4. It is understood that chip 100 is

conventional Iy prgicdedawi thh kend pads 102, and sqldgpsbumps, 404 [ n order
. to clearly
method for converting an aluminum wire bond to a flip chip

splder bump pad, so as to enable an IC device originally
configured for wire-bonding attachment ﬁo be mounted usging a

10 flip chip attachment technique.

Chittipeddi et al., in U.S. Pat. No. 6,187,658 and in
U.S. Pat. No. 6,087,732, discloses a method of forming =a
bond pad for flip chip package integrating the package
process with the semiconductor manufacturing process.

15 The bond pads on the IC device are typically aluminum
or an aluﬁinumfbase alloy for wvarious known processing and
performance-related reasons. Fig. 1A shoﬁs a sketch cross-
section of a portion of the conventional flip chip package.

LA As well, the cross-section of the entire structure of the

20 conventional flip chip péckage is shown in Fig. 4. It is
understood that chip 100 is conventionally provided with
bond pads 102 and solder bumps 104. In order to clearly
illustrate the structure of the flip c¢hip package, only one
bond pad 102 and ocne solder bump 104 is shown in the figure.

25 Heat is usually produced during operation of the IC device,
causing the expansion of the bond pad 100 and the PCB 106.

However, the thermal expansion coefficient of the bond

pad 102 is wvery different from that of the PCB 106. AsS




illustrate the structure of the flip chip package, only one bond pad 102
and one solder bunp 104 is shown in the figure. 25 Heat is usually produced
during operation of the IC device, causing the expansion of the bond pad
100 and the PCB 106. However, the thernmal expansion coefficient of the
bond pad 102 is very different fromthat of the PCB 106. As 3 shown in
Fig. 1B, the structure of the flip chiBp package subjected to the thernal
stress is distorted.- --Thus, the solder bunp 104 easily peels off.
SUMVARY OF THE | NVENTI ON 5 Accordingly, an object of the invention is to

provide a bopgdwpadiforia fhsp ehicp Packaar-ng.opwherei pyihe clPﬁ%d maddg
structured to rel ease stress, especially thermal stress, such that peeling
of the sol dersubgrptedn toe Hwoi dedrm&hesteatsr ésofditdterpresent-Thngentdlen i s
to provide io slots in a bond pad used in the assenbly of a flip chip.
_\Wen the sl otsceégeen8smal by RUinedded”s Whfeh is substantially
-perpendicular to a radial direction of the center of the chip, sane as

t hermal expansion direction, dumMart oFt TEESIKGENTEON el eased by the sl ot,
such that solder is bunp peeling due to the difference of the therma
expansi on between the bond pad connected with the upper term nal of the
sol der bunp and t hecPCBlrmhnectredhvicti Phethewsrventsron na tof drieeisis der

bunmp can be avoi ded., The heat . , , _ .
pond pad for a flip chip packaging, wherein the bond pad is

structured to release stress, especially thérmal stress,

f/) such that peeling of the solder bump can be avoided.
One feature of the present invention is to provide
io glotg in a bond pad used in the assembly of a flip éhip.
When the slot extends along a direction which is
substantially perpendicular tc a radizl direction of the
center of the chip, same as thermal expansion direction,
thermal stress can be released by the slot, such that solder
15 bump peeling due to the difference of the thermal expansion
betwezen the bond pad connected with the upper terminal of
the solder bump and the PCB connected with the lower
) _ terminal of the egolder bump can be avoidad. The heat
produced by operation of the chip radiartes from the center
20 of the bond pad. Various embodiments of the orientation of

‘the slots are described hereinafter.

To ‘achieve the above objects, an embodiment of ti‘le
present invention provides a bond pad for a £flip chip
package. The bond pad is used in the assembly of a flip

25 chip. The bond pad is provided with at least one slot
extending along a direction which is perpendicular to a

radial direction from the center of the integrated circuit




by operation of the chip radiates fromthe center 20 of the bond
ngéusggioﬁs gnbodinents of the orientation of the slots are described
hereinafter. To achieve the above objects, an embodi ment of the present
invention provides a bond pad for a flip chip package. The bond pad is
used in the assenbly of a flip 25 chip. The bond pad is provided wth at
| east one slot extending along a diréction which is perpendicular to a
radial direction fromthe center of the integrated circuit 4 chip. The
bond pad is deposed at the corner of Lhe igtegaategh0|{ﬁg|gegrbﬁéd <l ot
rding to res [ ti t.he bon W th d sl
égﬁobe p?efergﬁﬁgplocgg%ﬁ gﬁ%@t&%%%aﬁﬁy g?po%ggofﬁer§h8f THe*T'nt égr at-68

circuit chip. iAksgratdhe caumher ehiphe bond pad can be more-tie one, thus
t he bond pag IS greferably arranggd substantially in an array.  According
to the present inveatdohng e bond paekdrs Dhveit i, Or: Hee AP Ub AL . wk Pp
According to the present_invention, the slot is preferably rec;angular.
The slots in FH@ @%%ﬁ@fﬁ&n&lﬁédcaﬁemp}amm@bm logeliegt bebswhehiahey napber

f th | ots | han one. The slot extends at |east partially through
?he goidedeéFgg%%é¥%§Teeﬁﬂgﬁgﬁ%%?éoﬁlﬁqﬁfﬁ) ént ﬁﬁ%@ntEBﬁ PEEREHest a

the bond pad can be more the one, thus the bond pad is

preferably arranged substantially in an array.

According to the present invention, the bond pad isg

Qv) circular or rectangular.
10 According to the present invention, the slot is
preferably rectangular. The slots in the same bond pad are

parallel to each other when the number of the slots is more
than one. The slot extends at least partially through the
bond pad.

15 Another embodiment of the present invention provides a
plurality of bond pads for a flip chip package. The bond
pads are used in the asgembly of a flip chip. The bond pads
are located in each of the quadrants of the integrated

{i) circuit chip. Bach of the bond pads comprises at least one

20 slot, and each of the slots in the same quadrant extends
along a direction which is substantially perpendicular to
the diagonal lines of the integrated circuit chip passing
through the guadrant in which it is located.

According to the present invention, the slot is

25 rectangular. Each of the slots extends at Jleast partiallyl
thirough the bond pad. The slots in the same quadrant are

paraliel to each other.




plurality of bond pads for a flip chip package. The bond pads are used in
the assenbly of a flip chip. The bond pads are |located in each of the
guadrants of the integrated <circuit chip. Each of the bond pads conprises
at |l east one 20 slot, and each of the slots in the sane quadrant extends
along a direction which is substantially perpendicular to the diagonal
lines of the integrated circuit chip passing through the quadrant in which
it is located. According to the present invention, the slot is 25
rectangul ar. Each of the slots extends at |east partially through the bond
pad. The slots in thetsael quadranptdoe par afibe¢nt oireadhheot Kerkloging
detail ed description is given in the foll ow ng enbodi hrents wi,th reference
to the accormioyliingnte avtHys-ef<BRIEE DESCERFPTF ERMEEYHHE RES ‘The
present. invention can be nore fully understood by s reading the subsequent
~detailed description andsexEFpbESCRWPTION effeTBIFC @RAWENESt 0 t he acconpanyi ng
~drawi ngs, wherein: FIG |A through IB are cross-sections illustrating the

t hermal expansi on problem of the, conventional flip chip package; ip FI G
2A through 2B ar @rtopresems $huenhgotheabohd pade fotld MPSTERPRpRekage

. . t th A ! h g |
g;g O{ g | (r;g pg;@%%gpgyb hi%(ljelz nglq}ta sg quetznte cffer%\é?_riteldo ndes crelrp%llrc])nat an& asetxa%% e@o nd

with references made to the accompanying drawings, wherein:

FIG. 1A through 1B are croess-sectiong illustrating the

@m) thermal expansion problem of the conventional £lip chip
package;
10 FIG. 2A through 2B are top-views showing the bond pad

for a flip chip package according to one embodiment of the
invention, wherein at least one bond pad is deposed at the
corner of the integrated circuit chip;
FI&., 32 through 3B are top—viéws showing the bond pad
15 for flip chip package according to another embodiment of the
invention, wherein a plurality of bond pads are located in
each of the quadranﬁs of the integrated circuit chip, each
(D ' of the bond pads has at least one slot, and each of the
slots in the same qﬁadrant extends along a direction which
20 ig substantially perpendicular ﬁo the diagonal line of the
integrated circuit chip passing through the guadrant in
which the bond pads are located;

FIG. 4 is a cross-section showing the flip chip package

according to one embodiment of the invention.




corner of the integrated circuit chip; FIG 3A through 3B are top-views
showi ng the bond pad 1is for flip chip package accordi ng to anot her

enbodi ment of the invention, wherein a plurality of bond pads are | ocated
in each of the quadrants of the integrated circuit chip, each of the bond
pads has at |east one slot, and each of the slots in the sane quadrant
extends along a direction which 20 is6ésubstantially perpendicular to the
diagonal line of the integrated circuit chip passing through the quadrant
in which the bond pads are |located; FIG 4 is a cross-section show ng the
flip chip package accorfg-itsy SHECEADBEPNEPR WIE ttheEmvention. | 6

DETAI LED DESCRI PTION OF THE | NVENTION -i 7_ Preferred enbodi nents of the
pr esent invention1%£genog/ described with reference to the figures. Fig. 4
shows a cross-sectionof “thE"EoRvaHt ol BEhdrespad stemetone arfhechond

Compr i Sing L nCar ayar a8l BEL T i ayer ShCI Ly 505, 504 are di sposed on’

conprising interlayer dielectric layers
t he sem conduct or Figbstr ahews0Q. Ad@Wek petal spad 218 Sk h osed .in
the interlayer dielectric layers (1LD) 502. i0 An upper nSFErggég gfadis

di sposed “on t#¥ iTfrdctayer dhel donhi patiayersc(lid) 1 5040a80-suFLounded by a

passi vati on

semiconducteor substrate  500. Multilayers comprising
interlayer dielectric layers (ILD) 502, 504 are disposed on
{m} the semiconductor substrate 500. A lower metal pad 518 ig
! interposed in the ihterlayer dielectric layers (ILD) 503.
10 An  upper metal pad 510 is disposed én the interlayer
dielectric layers (ILD) 504 and surrounded by a passivation
layer 506. The upper metal pad 510 and the lower metal pad
=18 are electrically connected by a plurality of plugs 3512.
B bond pad 514 is disposed on the upper metal pad 510. yiy
15 solder bump 516 is further disposed on the bond pad 514 for
flip chip package using known solder bumping reflow
techniques. The substrate 500 is understood to possibly
contain IC devices, such as MOS transistors, resistors,
| logic devices, and the like, though they are omitted from
20 the drawings for the sake Qf clarity. 1In the following, the
term ”substrate“.is meant to include devices formed within a
semiconductor wafer and the layers overlying the wafer. The |
term "substrate surface" is meant to include the uppermost
exposed layers on a semiconductor waler, such as a Si wafer
25 surface, an insulating layer and mnetal wires. The
interlayer' dielectric layers (ILD) 502, 504 may comprise

510, phosphesilicate glass (PSG),. boroc-phospho




502, 504 may’Cofff¥i S8"PEI TR, “phosphasiTlicate ¢ |
silicate 9'%%% (BRSO e and lhaWok meg@riialasiosuchnaswell porianddoed prfi cate
ep

| ayer 506. The upper netal pad 510 and the |lower netal pad 518 are

electrically connected by a plurality of plugs 512. .A bond pad 514 is

di sposed on the upper netal pad 510. A is solder bunp 516 is further

di sposed on the bond pad 514 for flip chip package using known sol der

bumpi ng reflow techniques. The substrate 500 is understood to possibly

contain | C devices, such as MOS trans¥stors, resistors, |ogic devices, and

the like, though they are omtted from20 the drawi ngs for the sake of

clarity. In the following, the term"substrate" is nmeant to include

devi ces formad Mmidté nga assem epadict emdaler dndneheriagfets 6Ver! yihg the

wafer. The term"substrate surface" is meant to include the uppernpst

exposed | aydr.sophnat s@nt Ebierict ol afgf eff SGuch as"g $2%kafr&r 25 su&ggce an

insulating |layer and netal wires. The. interl r diehe IsC shaverssg( 1 LD)
it %%ESSQF%EG ta'lz)ﬂbro-phospho 7

gl ass (FSG assivation |layer 506 may conprise silicon nitride. The
metal pads 51Q, mbi8commyicenpili se Qu,AlAbagedaaClpBl alloy. As well, the
bond pad s 514 may conprises Al or an Al based alloy. Durin t@g@gggration
of the | C devi ceDunibar ges apRRFRTLBF Fedl'Si < pr6ddCEd, 3 ndtcnd Shear

'stress. The ther mal

of heat is produced, inducing shear stress. The thermal

generally radiates from a center position bf the surface of

{T} the IC device. The solder bump and bond pad is subjected to
10 the shear stress. According to thé present invention, the
conventional bond pad architecturé described above may be

utilized. However, the surface of the bond pad of the

present invention is patterned to reduce the soclder bump

shear stress. According to an aspect of the present

15 inventicn, a plurality of slots which are gubstantially
perpendicular to the radiate direction from the center of

the surface of the IC device are provided in the bond pad to

release the shear stress. Several .embodiments of the
o arrangements of the bond pad are described hereafter in
20 accordance with the present invention.

First embodiment

In Fig. 22 through 2B, the integrated circuit chip 200

is a rectangle shape gubstrate. The center C of the
25 integrated circuit chip 200 is defined by the intersection
of the diagonals of the integrated circuit chip 200. The

integrated circuit chip 200 preferably comprises a plurality

of bond pad 204 having at least one slot 202 extending along




iates froma center position of the surface of the IC device.
%ﬁge;g:ggrrgghgtand bond pad is subjected to 10 the shear stress. Qccorghgg
to the present invention, the conventional bond pad archltect?reh escr
above may be utilized. However, the surface of the bond pad o tte .
present invention is patterned to reduce the solder bunp shear Sfrelois
According to an aspect of the pgesert8|f |?xen$;3?ét2 8:?;2{:;% ?roﬁ1the

i ubstanti al | erpendicular to e ( _ ,

gghfgrags Sthéi§ﬁ#ﬁ§éé¥6fgbhéhlEEdevtpendﬂanqw&OWkdeﬂ #itzhe Jendrpad t0

[ ts of the

t he shear ress. Several embodinents of the arrangemen

Lghga;:d are ggg@r?%%dc%%F%%TQEr_Tﬁ? bﬂﬁda@ééraaﬁc@rﬂﬁP*ﬁﬁﬂm;@gn$§§n?ffguit

i nvention. Firsshsephodi et | '}oléhgrsz throu Qgé%agégecs%z?éf r%hgg) 200.

chip 200 is a rectangle shape substrate: “THE ™ _ B Al s

i nt egrat ed ciﬂbaitint&gréﬂﬁa_!&ﬁdeﬁhﬂ$ﬂcBthPﬁod”?§%§§ﬁ$%ﬁ?$96hfg%§665g

of the integrated circuit chip 200. e integra . | <! ot
Walg 2310, bend spaen204 bawi ngeat wheastopne:

preferabl ¥ cofifi SE 13 dir;f?ion which is perpendicular to a radial

Girection T FRom'eRe GaRPer € o BohdSpad 1p0Aoarelpr srvRakky |ocaned

direction T _ ) . E 500 The
substantialIyaﬁi@ﬁprﬁﬁkﬁbgkdt%%d%nﬁﬁgrgﬁqu%#ﬁggétacgﬁggle slot 202 or
‘integrated circuit chip 200 can fu er Conpri

a plurality of slots 202. The slots 202 are preferably

parallel to each other when the number of the slots is more

K;j 10 than  one. The bond pad 204 can be a rectangular or
circular-shaped structure. = The slot 202 preferably is
rectangular. The slot 202 extends at least partially

through the depth of bong vad 200.

The slots 202 may be formed by known photélithography
15 and etching methods.

The slots 202 extend along a direction which is
‘substantially perpendicular to =z radiate direction from the
center of the surface of the integrated circuit chip 200.
Thereby, thermal stress cén be released by the slots 202,
Vi‘> 20 such that solder bump peeling due to the thermal expansion
| difference between the bond pad connected with the upper
terminal of the solder bump and the PCB connected with the

lower terminal of the solder bump can be avoided.

25 Second embodiment

In Fig. 32A and 3B, an integrated circuit chip 400 is
used in the assembly of a flip chip. The integrated circuit

éhip 400 comprises g plurality of bond pads 404a, 404b,




s additional bond pads 210, as shown in Fig. 2B, mhereLn glladghgogoggnpads
204 and 210 are preferably arranged in an array. The onThp ds 204 can
conprise a single slot 202 or a plurality of slots 202h F slots 202 are
preferably parallel to each other when the nunber of the slo

i | ar - shaped
bond pad 204 can be a rectangular or circu
g??ﬂc?ﬂ?é.T2ﬁe slotp202 preferably is9 rectangular. The S:OE Zggzeﬁgsngz at
| east partially through the depth of bond pad 200. The slots

oo DY pnot Sphotot ¥ ographyced seandoehahngaTeLiodsr i SISO
i i which is subs _ _ _ (
G T Gotson T PO FEELEAFSY b e sSSPkl Bk bt )

he slots 202, 20 such
b er tr can_be rel eased by tl _
i2 ggi SIPSL? %3%%% |4nk§ d%éﬁtfo t%det Adffral CE%Parsiconatdi gher evice: batoaeen

' ' f .the solder bunp and the
: 1ed witdhd he uppeL..tgrmpal ,of .the 4
éégg ggzgegﬁgdeﬁﬁ?ﬁﬁfﬁg Iomé% termnal of the saider b TEF GFéLt iavédivded.

2 e s T g Mesan b ninem e sl £ 10 1
gzﬁpr:ses a pF%ﬁ%lﬁ@f oP=BBHEH pdds ongha, t04lgaa8ranf4cin anth 44d jkocage
respectively id.g8ach OtAffetﬁgagigggs402 disposed in the same gquadrant
7 extend along the same direction. For example, all of the
bond pads 404a extend along a direction, and all of the bond
(;) 10 pads 404b extend along another direction. The bond pads
404a, 404b, 404c, and 404d can be arranged substantially in
an array. As shown in Fig. 32, the bond pads 404a, 404b,
404c, and 4044 can be & circular-shaped . As shown in Fig.
3B, the bond pads 404a, 404b, 404c, and 404d can also be a
15 rectangleQShaped.

The slot 402 pPreferably is rectangular. The slots 402
of a pattern are parallel to each other when the number of
the slots is more than one. The siot 402 extends at least
partially through the depth of bond pads 404a, 404b, 404c,

{\ ) 20 and 404d.

The élots 402 may be formed by known photolithography
and etching methods.

The slots 402 extend along a direction which is
substantially rperpendicular Lo a radiate direction Ffrom the

25 center of the surface of the integrated circuit chip 400.
Thereby, thermal stress can be released by the slots 402,
such that solder bump peeling due to thé thermal expansion

difference between the bond pad connected with the ﬁpper




of the integrated circuit chip 400. Each of the bond pads 404a, 404b,
404c, and 404d conprises at one slot 402 extending along a direction T
which is substantially 5 perpendicular to the diagonal |ine of the
integrated circuit chip 400 passing through the quadrant in which it is

| ocated. All the slots 402 disposed in the sane quadrant extend al ong the
sane direction. For exanple, all of tHe bond pads 404a extend al ong a
direction, and all of the bond i o pads 404b extend al ong anot her direction.

The bond padsteﬂgﬂ§ﬂ7494qﬁM5Q§ﬁiEﬁnq)404d éan be aLran ed substantially in

an array. As shown in Fig e bond pa tﬂ%45 E462 nechedcvibhdtiead
can be a C|rcl¢warsﬁaﬁﬂda1 é@ §H@WﬂﬂrﬁerGm %% goads 404a, 404b,
404c, and 404d can also be a 1s rectangl e- shaped The slot 402 preferably

is rectangul ar. TH&idkot sha02inwsintdopaties nbaee passdtaled opgachapt heg when
t he nunber ofexéh slots.is nore than one. The slot 402 extends at | east
partial ly thr8GEF thé depPht6FHoRt Bgﬂéﬂﬁﬁ#ﬁrGQOQEbodDMQntszouands4ﬂ4d

The slots, 40&KHHM Qgrgg&ﬂpdt k phot ol.i t hogr a nd. etchlng met hods.
The slots 402 extend al ong a Frgc |onIlv n:%c |s§S E‘Bét aﬁt’iuaqqc%/ the

per pendi cul arditselaseadieabed theeed | onrd rom the ¢ 25 center; of; the surface of
the integrated circuit chip 400. Thereby, thernal "Stress can be re eased by

the slots 40Xcver various modifications and similar arrangements (ag
would be apparent to those gkilled in the art). Therefore,

fm) the 'scope of the appended claims should be accorded the
10 broadest interpretation so asg to encompass all such

modifications and similar arrangements.




such that sol der bunp peeling due to the thermal expansion difference

bet ween the bond pad connected with the upper 10 termnal of the sol der
bunmp and the PCB connected with the |ower term nal of the solder bunp can
be avoided. Wiile the invention has been described by way of exanple and
interns of the preferred enbodinents, it is to be understood that the
invention is not limted to the discllbsed enbodinents. To the contrary, it
is intended to cover varigus nodi fications and sinilar arrangenments (as
woul d be appalent i t'Ré88%skiiled in the art) Therefore, the scope of the
appended cl ai ms shoul d be accorded the io broadest interpretation_so as to
enconpass all such, nodi figat iens asd simﬂharcanpamGQW@@ﬁs.f%%ﬁfblvhat_ is
clained’is: 1. A bond pad for a flip chip package, suitable 2 for an

i ntegrated ci £eui4n chitpgreoaprisigEt IRaP | €t '6e@sl ot extending al ong a

direction which 4 is perpendicuylar to a.radi i rectdon.diremyt-hen center
of the integrated & rkttt Ghcp S fﬁgeﬁ%ﬁﬁgﬁggxgg claimed in claimi,

wherein the 2z bond pad s lpcated,substant ahky aticormiens ofort kbe
integrat'ed circuit chip

5 "center of the integrated circuit chip.

=)

1 2. The bond pad as claimed in clzim 1, wherein the

2 bond pad 1s located substantially at corners of the
aw) 3 integrated circuit chip.

1 3. The bond pad as claimed in claim 1, wherein the

2 patterns are arranged substantially in an array.

1 4. The bhond pad as claimed in claim 1, wherein the

2 bond pad is circular or rectangular.

1 5. The bond pad as claimed in claim 1, wherein the

2 glot is rectangular.

1 6. The bond pad as claimed in ¢laim 1, wherein the
£ 2 elot extends at least partially through the bond pad.

1 7. The bond pad as claimed 1in claim 1, wherein the

2 slot extends down to the bottom of the bond pad.

1 8. A bond pad for a flip chip package, guitable

2 for an integrated circuit chip, comprisging:

3 a plurality of parallel slots located in the bond

A pad, each of the slots extending along a

5 direction which is perpendicular to a radial

6 - Qdirection from the center of the integratead




"1 3. The bond pad as clained in claim1, wherein the 2 patterns are
arranged substantially in an array. a. The bond pad as clainmed in claiml1,
wherein the =z bond pad is circular or rectangular. 5. The bond pad as
claimed in claiml1, wherein the 2 slot is rectangular. 1 6. The bond pad
as claimed in claim1l, wherein the 2 slot extends at |east partially

t hrough the bond pad. 7. The bond padlas clained in claim1, wherein the 2
sl ot extends down to the bottom of the bond pad. B. A bond pad for a flip
chi p package, suitable zifwortarchint egitetredrcicheuitionchiped conprsi=si ng: 3 a
plurality of parallel slots |located in the bond ad, each of the slots
extendi ngf al ong a di r ectiforowhEEnf stiferFéRar e utarc 5w v 4878l e direction
fromthe center of the integrated 12 i circuit chip, whereirn the bond pad
deposed at e the cornerpipf Johe Lakegrated cid cHi t16Rkng, 9yndhe bond pad as
claimed in claim9, wherein the 2 bond pad is circular or ‘rectangular. 10.
The bond :pad ascebapagdid rickall ar 8or whereinguihe. 2 slot is rectangular. 11.
The bond pad as clainmed in claim8, wherein the 2z slot extends at | east
partiallx_through t?g bond pad.

The bond pad as claimed in claim 8, wherein the

2 slot is rectangular.
1 11. The bond pad as claimed in claim 8, wherein the
5”) 2 slot extends at least partially through the bond pad.
1 12. The bond pad as claimed in claim 8, wherein the
2 slot extends down to the bottom of the bond pad.
1 13. A hbond pad structure for a flip chip package,
2 suitable for an integrated circuit chip, the integrated
3 , circuit chip having a rectangular shape, comprising:
a a plurality of bond pads located in each of the
=3 o quadrants of the integrated circuit chip,
& _ wherein each of the bond pads comprises at
~y 7 least one slot and each of the slots in the
{ .
e & _ game guadrant extending along a direction which
9 ' is substantially perpendicular to the diagonal
10 ' lirpes of the integrated circuit chip pasgsing
11 : through the quadrant in which it is located.
1 14. The bond pad as c<laimed in claim 13, wherein
2 the patterns are arranged substantially in an array.
1 15. The bond pad as claimed in claim 13, wherein

2 the slot is rectangular.




12. The bond pad as clainmed in claim8, wherein the 2 slot extends down to
the bottom of the bond pad. 13. A bond pad structure for a flip chip-
package, 2 suitable for an integrated circuit chip, the integrated a
circuit chip having a rectangul ar shape, conprising: s a plurality of bond
pads | ocated in each of the s quadrants of the integrated circuit chip, 6
wherei n each of the bond pads conprisids at 7 |east one slot and each of
the slots in the s same quadrant extending along a direction which s is
substantial ly perpendicular to the diagonal !i o lines of the 'ntegrated
circuit chip passing. tmh©ughn@héﬁ§uaﬁ?aﬁ%a}W?QWW%hC}?lwSIYOCﬁ%gﬁ? "14. The
bond pad as clained in claim 13, wherein__2 . nsyar I ed
substantkal | y FhedﬂfgrFé??n%%f“TH@aﬁ&ngaﬁéﬂaggpgﬁg%%§% ?%éé%g?%f%g? wher ei n
2 the slot is rectangular. 13 16. The bond pad as clained in claim 13,
wherein z the slot pxtends abnheasls pa¢tbaklned himughathelbondhpadin 1 17
The bond pad as clained in claim13,.-wherein 2 the s|ot _extends down to
the bottom of the diondepadndd d8wm TFive thendobaen &5 ERgi AR iR ai m 13,
wherein z the bond pad is circular or rectangul ar.

1 18. The bdnd, pad as claimed in claim 13, wherein
2 the bond pad is circular or rectangular.
. 1 19. A semiccnductor device, comprising:

2 a substrate;
3 a conductive layer, disposed on the substrate; and
4 at least one bond pad, disposed on the conductive
5 layer, wherein the bond pad comprises at least
8 : one slot extending along a direction which is
7 perpendicular to a radial direction from the
B center of the surface of the substrate.
1 20. The bond pad as claimed in claim 13, wherein
2 the number of the bond pad located in the guadrants of

'éu) 3 the integrated circuit chip is more than one, and each of
4 the slotg in the same quadrant extending along &
5 diréction which is substantially perpendicular to the
6 diagonal lines of the integrated circuit chip passing
7 . through the guadrant in which it is iocated.
1 21. The bond pad as claimed in claim 19, whereln
2 the slot is rectangular.
1 22. The bond pad as claimed in claim 19, wherein

2 rhe slot extends at least partially through the bond pad.




19. A semiconductor device, conprising: 2 a substrate; 3 a conductive

| ayer, disposed on the substrate; and n at |east one bond pad, disposed on
t he conductive |ayer, wherein the bond pad conprises at |least 6 one sl ot
extending along a direction which is 7 perpendicular to a radial direction
fromthe | s center of the surface of the substrate. 20. The bond pad as
claimed in claim19, wherein 2 the ni#ber of the bond pad |located in the
guadrants of 3 the integrated circuit chip is nore than one, and each of
the slots in the same. quadr antndexiending -akongs ains cdbhRCtion whichd s
substantially perpendicular to the 6 diagonal |ines of the integrated
‘circuit ghip p&ssi apt Extardagievthe quiddr &pttém athitdle bbnidspkdcat ed. 21
The bond pad as clainmed in claim19, wherein 2 the slot is rectangular. 1
22. The bond pad as clainmed in claim19, wherein 2 the slot extends at
|.east partially through the bond pad. 14 23. The bond pad as clained in
claim19, wherein 2 the slot extends down to the bottom of the bond pad.




