1 TITLE 'BOND PAD FOR FLIP CH P PACKAGE BACKGROUND OF THE I 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 technol ogy.
Description of the Related Art The flip chip package is the nost space
efficient 10 package for very large scale integrated (VLSI) circuits. Flip
chip technology is conpatible with d'variety of circuit board types,

i ncluding ceram ¢ substrates, printed wiring boards, flexible circuits, and
silicon substrates. Aflip chip is generally a nonolithic sem conductor
device, such as 15 an integrated circdinrifEl C), having bead-like term nals
formed on one of its surfaces. The termnals, usually in the formof solder
bunps, serve to both secure the flip chip to a circuit board and

el ectrically interconnect BPHE_ERPpFOR| ¥lelf {¥RIR PECKISHIuct or pattern forned

on the circuit 20 board. In a flip chip package, an integrated circuit (1C)
device usually has a plurality of bond pads distributed over the surface of
the device in a rectangul ar® UNPL @8 e THRo AN VENGEO¥r e used to connect the

| C device to the

Field of the Invention
5 The present invention relates to an integrated circuit
packaging technology and in particular to a £flip chip
packaging technology.
Description of the Related Art
The flip chip package. is the most space efficienﬁ
10 package for very large scale integfated (VLSI) 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 integrated circuit (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 intercomnnect the chip
circuitry to a conductor pattern formed on the circuit
20 board.

In a flip chip package, an integrated circuilt (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 IC device. The 1C device and
the PCB are positioned so that the solder bunps contact the electrical paths
on, --the PCB, and the assenbly is heated to reflow the solder, formng

el ectrical and nechani cal bonds between the I C device and 5 the PCB.
Erickson, in US. Pat. No. 6,180, 265,2discloses a method for converting an
alumnumwi re bond to a flip chip solder bunp pad, so as to enable an IC
device originally configured for wire-bonding attachnment to be nounted using
a 10 flip eghi ch t teghni.que Lftipeddi et al.,.in US. Pat. No.

6, 187, 658 arg PR THY .“Ngig éf&%s??%z,gedi&s%%Ls%sp%sﬂ%ajt%di ot° f'dFifi ng a
bond pad fotrhtl bplebi prpaskageni-ategradd ng Lhe pagkage n Progess with, the

sem conduct or manufacturi'ng process. is The bond pads on the I C device are
typical ly atudi nbm asseahlal um nomrbadetal ey lbor was i ouSAKkROWE PHAGESSI N
and perfornance-related reasons, Fig. 1A shows a sketch cross- section of a
portion of the 'dormentdtharefiepl el pPpadkagetwens wald 1 héeriossasect i on of

the entire strugture of the 20 conventional flip chip package is shown in
Fig. 4. It is understood that chip 100 is conventionally provided with bond

pads 102 and solger-xhyaps 104.¢y 14 order tﬂople@fﬂéb,ZSS, discloses a
method for converting an aluminum wire bond to a flip chip
solder bump pad, so as to enable an IC device originally
configured for wire-bonding attachment ﬁo be mounted using a

10 flip chip attachment technique.

Chittipeddi et al., in U.S. Pat. No. 6,187,658 and in

N

U.S. Pat. No. , 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 aluminum-base alloy for various known processing and
performance-related reasons. Fig. 1A shoﬁs a sketch cross-
section of a portion of the conventional flip chip package.
As well, the cross-section of the entire structure of the

20 conventional flip chip package is shown in Fig. 4. It is
undérstood; that chip 100 is conventionally provided with
bond pads 102 and solder bumps 104. In order to clearly
illustrate the structure of the flip chip package, only one
bond pad 102 and one 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. As



illustrate the structure of the flip chip package, only one bond pad 102 and
one sol der bunp 104 is shown in the figure. 25 Heat is usually produced
during operation of the I C device, causing the expansion of the bond pad 100
and the PCB 106. However, the thermal 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 chip package éubjected to the thernmal stress is '
distorted.- ----Thus, the solder bunp 104 easily peels off. SUWARY OF THE

| NVENTI ON s Accordingly, an object of the invention is to provide a bond pad
for a flip ehbpnpdekamiag, 1Bhettdien dtheichand pad tke $lrhpctainigd peckebease
stress, especially thermal stress, such that peeling of the solder bunp can
be avoi ded. sGhaeteadute dha hehpresenstiragentisordister- gt ovi d&*is.o §h6ts in a

bond pad used.in the assenbly aof a flip ip. Wen the slot extends along a
di rection mﬁPéﬂeFSbu@%bgybﬁF¥ﬁi39£6§ﬂﬁeﬁ%?cular to a radial direction of the
center of the chip, sanme as thernmal expansion direction, thermal stress can
be rel eased by the slot, suctHFMERSGFIEHEISNBENBLIPRel i ng due to the
difference of the thermal expansion between the bond pad connected with the
upper termnal of the solder bunp and the PCB connected with the | ower
terminaf of the RSFEFFT KD EIh B¥srordelleThRVRRELOR 18 to provide a

bond pad for a flip chip packaging, wherein the bond pad is
structured to felease stress, especially thérmal stregs,
such that peeling of the solder bump can be avoided.

One feature of the present invention is to provide

10 slots in a bond pad used in the assembly of a flip éhip.
When the slot extends along a direction which is
substantially perpendicular to a radial 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
between the bond pad connected with the upper terminal of
the solder bump and the PCB connected with the lower
terminal of the s=solder bump can be avoided. The heat
produced by operation of the chip radiateg from the center

20 of the bond pad. Various embodiments of the orientation of
thé slots are described hereinafter.

To achieve the above objectsg, an embodiment of the
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 i1ig perpendicular to a

radial direction from the center of the integrated circuit



produced by operation of the chip radiates fromthe center 20 of the bond

pad. Various enbodi nents of the orientation of the slots are descri bed

herei nafter.

i nvention provides a bond pad for a flip chip package.
in the assenbly of a flip 25 chip. The bond pad is provided with at

To achi eve the above objects, an enbodi nent of the present
The bond pad is used
| east one

slot extending along a direction whitch is perpendi cular to a radial

direction fromthe center of the integrated circuit chip. The bond pad is

deposed at the corner of the integrated circuit chip. According to the

present inveahipn, thecbopdnpadmths the deshoned st can be pégferably
| ocated substantially at s corners of the integrateé1 i i 5@%0,
nunber of theénbesdepedtl clarvibe whbrie.t he one, thus the bond pad is

circuit chip.

t he

preferably

arranged substantjally in an array. According to the present invention, the
ci r AT ATDMT @ arfeful BF eS¢ Ateoedi fron t othhebpndsentd iwvent i on,

I ctangular. The slots jn the same bond pad are
e SRR T R BRoBF OF They of B3 bR et Gnart The

bond pad is
the slot is
parallel to

each o

i s Anot her enbodi nent

sl ot extendscatnd.@asis Rakt ii%'t!e%ré@é@“@?ré@ t 8%3? E%ﬁl§o ade® GG 9 chip

of the present invention provi

es a plurality

package. Thetlmontond pad can be more the one, thus the bond pad is

10

15

20

25

preferably arranged substantially in an array.

According to the present invention, the bond pad is
circular or rectangular.

According to the present invention, the slot is
preferably rectangular. The slots in the same boﬁd 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.

Another embodiment of the present invention provides a
plurality of bond pads for a flip chip package. The bond
pads are used in the assembly of a flip chip. The bond pads
are located in each of the quadrants of the integrated
circuit chip. Each of the bond pads comprises at least one
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 quadrant in which it is located.

According to the present invention, the slot ig
reétangular. Each of the slots extends at least partially‘
through the bond pad. The slots in the same quadrant are

parallel to each other.



pads are used in the assenbly of a flip chip. The bond pads are located in
each of the quadrants of the integrated circuit chip. Each of the bond pads
conprises at |least one 20 slot, and each of the slots in the sane quadrant
extends along a direction which is substantially perpendicular to the

di agonal lines of the integrated circuit chip passing through the quadrant
in which it is located. According to3the present invention, the slot is 25
rectangul ar. Each of the slots extends at |east partially through the bond
pad. The slots in the same quadrant are parallel to each other. 5 A detail ed
description is gi véatanléhe desdoiwtnipn efsodiSHdiFts Wit hCRBf ef @h¢87E8%t he
acconpanyi ng draw ngs. BRI EF DESCRI PTI ON. OF THE DRAMKNGSdIheiB gsent

i nventi on caboBamaBEe TR eIt OdP Bye 5818 g TRe“sUbsequent detail ed

description and exanples with references nade to the acconpanyi ng draw ngs,
wherein: FIG 1A throu@RIED RESCBIBTETOKeRF | TEE PRAWINGSAti ng the thermal
expansi on probl em of the conventional flip chip package; 10 FIG 2A through
2B are top-views showing the bond pad for a flip chip pac%g e _according to
one enbodi ment Bhet peesEnteAriveREIRAe 8N Bt TSt T b'oh %%ﬁo?é %gposed at

the Cgrneﬂmégdﬂhge152§e%ﬁgéggu§£ECLﬁété¥Téﬁ description and examples

with references made to the accompanying drawings, wherein:
FIG. 1A through 1B are cross-sections illustrating the
thermal expansion problem of the conventional flip 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;
FIG. 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 quadranfs of the integrated circuit chip, each
of the bond pads has at least one sglot, and each of the
slots in the same quadrant extends along a direction which
20 is sgsubstantially perpendicular ﬁo the diagonal line of the
inﬁegrated. 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.



FIG 3A through 3B are top-views show ng the bond pad is for flip chip
package according to anot her enbodi nent of the 1invention, wherein a
plurality of bond pads are located 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 same quadrant extends along a direction which 20 is
substantially perpendicular to the dibagonal line of the integrated circuit
chi p passing through the quadrant in which the bond pads are located; FIG 4
is a cross-section showing the flip chip package according to one enbodi nent
of the invention. 6 DETA 5 CEEFPORPOFO THELE NVERFTONHPr ef er r ed

enbodi nents of the present invention are now described with reference to the

figures. Fig. 4 shows a cgross-section of the conventional bond 5 pad
structure. The b%ﬁ&Lﬁg “stFW%P%F@E?%Sc%%st?%c?%%?%%ﬁalng%%?t@ﬂdﬂctonow

substrate 50Q.cMulchl avers,conpris ng it el ayer dielectric layers (1LD)
502, 504 are disposed on the sem conductor substrate 500. A | ower netal pad
1504 pos i | | b
518 is interposedginat heciwat er | @yl -Geekeshr icg layers, (J L0 502 %PnAn Upper
nmetal pad 510 is disposed on the interlayer dielectric |ayers :HL ? %04 and
surrounded Bda Fassitvaci on Theayend506d Fheuappee et alorpad5iQqang, the | ower
netal pad 518 are _electrically connected by a plurality of plugs 512.
p y p y plug
semiconductor  substrate 500. Multilavers comprising
interlayer dielectric layers (ILD) 502, 504 are disposed on
the semiconductor substrate 500. A lower metal pad 518 is
interposed in the interlayer dielectric layers (ILD) 502.
710 An  upper metal pad 510 is disposed on the interlayer
dielectric layers (ILD) 504 and surrounded by a passivation
layer 506. The upper metal pad 510 and the lower metal pad
518 are electrically connected by a plurality of plugs 512.
A 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 of 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 wafer, such as = 51 wafer
25 surface, an insulating layer and metal wires. The

interlayer dielectric layers (ILD) 502, 504 may comprise

810, phospheosilicate glass (PSG), boro-phospho



A bond pad 514 is disposed on the upper netal pad 510. A 1s sol der

is further disposed on the bond pad 514 for fFip chi p package usinguﬂﬁoa%G
sol der bunping reflow techniques. The substrate 500 is understood to
possibly contain | C devices, such as M3S transistors, resistors, logic
devices, and the like, though they are onmtted from20 the draw ngs for the
sake of clarity. In the follow ng, the term“substrate" is neant to include
devices formed within a sem conductor wafer and the | ayers overlying the
wafer. The term"substrate' surface" is nmeant to include the uppernost
exposed | ayens ot @ s@riscondBEEE! wefed , 1ouchk adee &F 1 dafer 25°8urtiace, an

insulating |layer and metal wires. The _jinterl dj i
502, 504 mAyuebhpried SSiiegte p%loasspgnogs}ﬁ?gat eaéﬁ%sslg?e%ﬁ%%%‘{fé%oodr?p %EELE%

silicate glass (BPSG . and Low k. (mianials, sueh @scaf |peid naded sidicate

gl ass (FSGfO?hQ §a§§|85%|-on- ayer 506 may conprise silicon nitride. The

net al padsmg;oeoég§i$@achgﬂpbksg Gu/rAlaldrova CasAwedlll, opheAson@| Padt he bond
pad 5 514 nay conpri ses Al or an Al based alloy. During the operation of the
| C devisce, sa4l angecanpuises ¢fl hzatni’l grastiseéd,19%%nduci ng shear stress. The

thermal generally radiates froma center ition of th f
_ , : ) the IC
devi ce. The soIle@ﬁlnbh%nﬁpwoﬁhd’#]s&%gﬁoécﬁ%‘ﬁlﬁed ) ?ﬁgéjésh%g(?ug%ress.

"~ Accordi ' i
'ng to% tkbeeatpr ?gergrold%\égﬁt,l Oirhduth(f"lg shear stress. The thermal

generally radiates from a center position of the surface of
the IC device. The solder bump and bond pad 1is subjected to
10 the shear stress. According to thé present invention, the
conventional bond pad architecture described above may be
utilized. However, the surface of the bond pad of the
present invention is patterned to reduce the solder bump
shear stress. According to an aspect of the present
15 invention, a plurality of slots which are substantially
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. Severél embodiments of the
arfangements of the bond pad are described hereafter in

20 accordance with the present invention.

First embodiment

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

ig a rectanglé 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



i ad architecture described above may be utilized. However,
fﬁgvgzﬁéggglo?o?ﬂepbond pad of the present invention is patterned tolgeduce
the sol der bunp shear stress. According to an aspect of the prgsenf 15 ihe
invention, a plurality of slots which are substantially perpendicula
radiate direction fromthe center of the surface of the IC dFVIﬁg grﬁents of
provided in the bond pad to rel ease8t he shear stress. Several enbodi BNt
the arrangenenis of .the bond pad are described hereafter in 20 accog a
with the pr esaeﬁ%lrieﬁ\’?éﬂfli BRICR 6t péﬁﬁ@ﬁ%@mlanhntqrug. Efﬁi?re du?_ﬁcéﬁisle}]': ere o
the "5 1 nt oar ared 61 FEATT ol p U0 1< HaFIhed I EnEIFREErBREL | BRSOFat he

the 25 integrated circuit chi ( . . . . .
200" pr of or ably qonpr 196  plar a1ty oF bond oad 264 Heving SE-Pehbt-one-
bly conprises 'a plurality o ( _ \ _
ngtpggge;itéﬁéingBE@iWRFQ§ e¥iﬁqme¢ti@hiphleb0|anﬁrpeaﬂ%ﬁ@fﬁ{;&ﬁgﬁ%%gglaI
[ [ the center C The bond pad 204 are prefera e
glu[)gfgln??a;rl ?fdél?m%}%eﬁionéjf RS i Tt%egradt ediceity g tFichi RE200vhedhien | a1t 2gr at ed

i iti 210, as shown in
ghghqg®§og9%;§§85 addi ti onal hond pads

. . H f . .
E:B?UEE CQLEF%?ng?P *he bond pa 4 %ad P10 S ot ef BF @95 afParjed in an

array. The b@ﬁmapadsmﬁﬁ4mﬁ@mgﬁgﬁpbbiecénsééﬁﬁfﬁéﬁ(% é%%%fg slot 202 or
a plurality of slots 202. The slots 202 are breferably

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

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 bond pad 200.
The slots 202 may be formed by known photolithography
15 and etching methods.

The slots 202 extend along a direction which is
substantially perpendicular to a radiate direction from the
center of the surface of the integrated circuit chip 200.
Thereby, thermal stress can be released by the slots 202,

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. 32 and 3B, an integrated circuit chip 400 ig
used in the assembly of a flip chip. The integrated circuit

chip 400 comprises a plurality of bond pads 404a, 404D,



a plurality of slots 202. The slots 202 are preferably parallel to each

ot her when the nunber of the slots is nore 10 than one. The bond pad 204 can
be a rectangular or circul ar-shaped structure. The slot 202 preferably is
rectangul ar. The slot 202 extends at |east partially through the depth of
bond pad 200. The slots 202 may be formed by known photolithography is and

etching methods. The slots 202 exten8 along a direction which is
substantially perpendicular to a radiate direction fromthe center of the

surface of tHE4Fnt@yd at®H ciawuied chispe200velyTher ebyn trermRl SLEess gan be
i the

rel eased by ggetggotg 202, 20 such that sol der bunp peeling due to
thermal expansi on- difFeTence Hetwen IHe BoWd pathcdonmectied Mbhd bhasupper
term nal of %he;solden, bugg,and P connected with the |ower term nal of
the sol der bunp can be aVOiégd. %ﬁfséggﬁd B SEht At PG, 8Acand48B, an
integrated cextoendirghi 140 i & uWsedckhotherasgs y of a f%i chip._ The
integrated circuit chip 400 conprisgs g pIuraI??@ﬁofl%onﬁu 5@@“2@%%}Y404b, 9
404c, and 40@%FHQR9¥9¥§a?e§QeChEVéiqunmleadheOBfthﬁeqyﬁgé§9£§ed(%i%#ﬁﬁt

4c, " and

i nt egrated qﬁ&&yi%oghig 400. Each of the bond pads 404a, 404b, 4
PO U92 Cheetghdi Hee alaomegirandi r éot i ehidhwhi€eh i

404d conprises "at ‘one
substanti al I ¥cateq. All the slots 402 disposed in the same gquadrant
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. 3A, the bond pads 404a, 404b,
404c, and 404d can be a circular~shaped . As shown in Fig.
3B, the bond pads 404a, 404b, 404c, and 404d can also be a
15 rectangle-shaped.

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

20 and 404d.

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

The slots 402 extend along a direction which is
substantially perpendicular to a radiate direction from 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 the thermal expansion

difference between the bond pad connected with the upper



s perpendicular to the diagonal line of the integrated circuit chip 400
passi ng through the quadrant in which it is located. Al the slots 402
di sposed in the sanme quadrant extend along the sanme direction. For exanple,
all of the bond pads 404a extend along a direction, and all of the bond 1.0
pads 404b extend al ong another direction. The bond pads 404a, 404b, 404c,
and 404d can be arranged substantialﬂ@ in an array. As shown in Fig. 3A the
bond pads 404a, 404b, 404c, and 404d can be a circul ar-shaped . As shown in
Fig. 3E thehondipads 1404804040, 404¢,, 804 4 | 50 be a. is
rect angl e-shaped. The slot 402 preféﬁ%ﬁ%ﬁdiE%Fe%?%nggﬁgﬁéé%fﬁgV?ﬁ%%s&%%z of a
pattern are jared Itelrmtipagach thhesomtranbuhe aambies Hfcidde. slots is nore than
one. The slot 402 extends at |east partially through the depth of bond pads
404a, 404b, 404c 26 ahde 4048 ertHens| big 40Zmugicberibededbpy koW £
photolithog&g&ﬁ* and -et ¢chi met hods. The slots 402 extend along a direction
which is substa%ﬁigﬁﬁyagekggﬁai8§Ig$etQF?;§€ﬂﬁdaF Fr-BEFtEn ﬂFo%ﬁtﬁé) 25
center of the sunfi@ceofat haakntiagr at irguit chip 400, .Thereby, thernal
stress can be released by the slots %ﬁé&ﬂﬂgﬁghgfhg#ﬂéo?gg%tﬁﬁnﬂ“%eé%ﬁng due
to the ther filscégpadskuhodiihéfies enceobehseesnthe-bond:- pad cgppggted with the
upper 10

cover various modifications and similar arrangements (asg

would be apparent to those skilled in the art). Therefore,
the 'scope of the appended claims should be accorded the
10 broadest interpretation so as to encompass all such

modifications and similar arrangements.



term nal of the solder bunp and the PCB connected with the |ower term nal of
the sol der bunp can be avoi ded. Wile the invention has been described by way
of exanple and in terns of the preferred enbodinents, it is to s be
understood that the invention is not limted to the disclosed enbodi ments. To
the contrary, it is intended to cover various nodifications and simlar
arrangenents (as would be apparent b those skilled in the art) Therefore,
the scope of the appended,c]ainms should be accorded the Zo broadest
interpretati%mlsdsagﬁﬁémgﬁégﬁ%ass all such nodifications and simlar
arrangenments. 11 What is clainmed is: 1 1. A bond pad for a flig q?ip package,
suitabje 2 for an inhegoatiedai r toi t acHilpp c@Hpr iRIHFIB af"t 33t one sl ot
extending along a direction which 4 is perpendicular to a radial direction

fromthe cefterarofintherhtedfat et cif'¢lit “CHp-°"2.7 The bond pad as cl ai med

inclaiml, wherein the 2 bond pad.is, lLogcat et sybstantiatiynabhtarners of
t he 33integrate&wCHFEﬁ%tcgﬁiSSL% %i Tﬂe H%nd ﬁzﬁ as clainmed in claim1,

wherein the 2 patterns %égp@ﬁaﬁﬁgﬁﬁ:&ubsiamﬁﬁaﬂlﬁitﬁcahoarféym 4hel. The bond
pad as clainmed in claiml, wherein the 2 bond pad is circular or

rect angul ar. center of the integrated circuit chip.
1 2. The bond pad as claimed in claim 1, wherein the
2 bond pad 1is located substantially at corners of the
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 bond 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 slot is rectangular.
1 6. The bond pad as claimed in claim 1, wherein the
2 clot ‘extends at least partially through the bond pad.
1 7. The bond pad as claimed in 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, suitable
2 for an integrated circuit chip, comprising:
3 - a plurality of parallel slots located in the bond
4 pad, each of the slots extending along a
5 direction which is perpendicular to a radial

6 direction from the center of the integrated



1 5. The bond pad as clainmed in claim1l, wherein the 2 slot is rectangular.
1 6. The bond pad as clained in claim1, wherein the 2 slot extends at |east
partially through the bond pad. 1 7. The bond pad as clainmed in claim1,
wherein the 2 slot extends down to the bottom of the bond pad. 1 S. A bond
pad for a flip chip package, suitable 2 for an integrated circuit chip,
conprising: 3 a plurality of parallel2slots located in the bond 4 pad, each
of the slots extending along a 5 direction which is perpendicular to a
radi al +6 direction frommche tcerntigr. ofhdrigeni nthegriatted 424 depesett ehi p,
wherein the bond pad deposed at a the corner of the integrated circuit 1 9.
The bond pad as cl ai med i “6F&Fm 87 Wherel wotne® 5bhﬂubgd”?§?circular or
rectangular. 1 10. The bond pad as clainmed in claim8, wherein the slot is
rectangylar. 1 11.9The hendopadpas ekakmeondd il @18, swherehpithepa sl ot
extends at |least partially through the bond pad. 1 12. The bond pad as

cl ai medzi n cl &mi8padvhier eiimctiher 2rstottesextiénds down to the bottom of the
bond pad. i 13. A bond pad structure for a flip chip package,

1 10. The bond pad as claimed in claim 8, wherein the

2 slot ig rectangular.

1 11. The bond pad as claimed in claim 8, wherein the

2 slot extends at least partially through the bond pad.

1 12. The bond pad as claimed in claim 8, wherein the

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

1 13. A bond pad structure for a flip chip package,

2 suitable for an integrated circuit chip, the integrated

3 circuit chip having a rectangular shape, comprising:

4 a plurality of bond pads located in each of the

5 quadrants of the integrated <circuit chip,

5 wherein each of the bond pads comprises at

7 least one slot and each of the slots in the

B same quadrant extending along a direction which

9 is substantially perpendicular to the diagonal
10 . lines of the integrated circuit chip passing
11 through the gquadrant in which it 1is located.

1 14. The bond pad as claimed in claim 13, wherein

2 the patterns are arranged substantially in an array.

1 15. The bond pad as claimed in claim 13, wherein

z the slot is rectangular.



2 suitable for an integrated circuit chip, the integrated 3 cirecui i
havi ng a rectangul ar shape, conprising: 4 a pIuraIi?y of bond pads fogg;gd in
each of the s quadrants of the integrated circuit chip, 6 wherein each of
t he bond pads conprises at 7 | east one slot and each of the slots in the B
sanme quadrant extending along a direction which 9 is substantially
perpendi cul ar to the diagonal 10 il 13 nes of the integrated circuit chip
passing through the quadrant in which |t is located. 1 14. The bond pad as
claimed in claim13, wherein z 'the Qg rns are arrangpdfﬁub %Lglly in an
is

array. 1 15. The Bénd ﬁéﬂ REVE| HATBd™F nCEFATT 137 Wherei n 7 t

rectangul ar. 13 as chai ged, i m.edajimeds bwﬂer b

Pﬁ%a : a. 2 th
sl ot extends é? E@égt par |aP%: rouéﬁ t he bond pad. 1 17. ”Thegbond padeas
claimed in claim13,--whérein z the slot extends down to the bottom of the
bond pad. 1 18. The bondepadnas mwldi aedcilnivtdi im 13 awierei n-v2°¥He: bond pad

is circular or rectangular. 1 19. A sem cond
uct o evi ce,
2 the slot extends down to the bottom og e bond cogpr|3|ng

1 18. The bond pad as claimed in claim 13, wherein
2 the bond pad is circular or rectangular.

1 19. A semiconductor 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
6 one slot extending along a direction which is
7 perpendicular to a radial direction from the
8 center of the surface of the substrate.

1 ‘ 20. The bond pad as claimed in claim 19, wherein
2 the number of the bond pad located in the quadrants of
3 the integrated circuit chip is more than one, and each of
4 the slots in the same quadrant extending along a
3 direction which is substantially perpendicular to the
6 diagonal lines of the integrated circuit chip passing
7 through the quadrant in which it is located.

1 . 21. The bond pad as claimed in claim 19, wherein
2 the slot is rectangular.

1 22. The bond pad as claimed in claim 19, wherein

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



2 a substrate; 3 a conductive |layer, disposed on the substrate; and 4 at
| east one bond pad, disposed on the conductive 5 layer, wherein the bond pad .
conprises at least 6 one slot extending along a direction whichis 7
perpendicular to a radial direction fromthe B center of the surface of the
substrate. 1 20. The bond pad as clainmed in claim19, wherein 2 the nunber
of the bond pad | ocated in the quadrdhts of 3 the integrated circuit chip is
nore than one, and each of 4 the slots in the sane quadrant extending al ong
a direction whichd3s s@bst &idaldad pes pendiiced aint althen 69 di ageralkinl i nes of
t he |ntegrated circuit chip passing 7 through the quadrant in which it is

| ocated 1 21PFHEoRPCHRALS aLOEt dichddhs HOEFE‘F‘n‘i’flgth%’Fé?féi 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 1 23. The bond pad as
‘claimed in claim19, wherein z the slot extends down to the bottom of the
bond pad. .



