; ef e3euCruL(6T*8>$FCBGA Package Structure The present invention is a
continue in part (CIP) application of a co-pending application nunber

10/ 835,571 filed on April, 30, 2004, 5 and entitled "Structure of Package".
The co-pending application is incorporated herein for reference. BACKGROUND
OF THE INVENTION 10 1. Field of the Invention This invention relates to a
package structure, and nore particularly to a FCBGA (Flip Chip Ball Gid
Array) package structure, the package structure can avoid the open circuit
caused by the solder 15 ball cracking due to the tenperature variation

i nduces the reinforcing str ween t solder balls and a print circuit
board. 2. Description of tﬂgﬁéfggﬁh-%ﬁgﬁgﬁfﬂﬁugﬁrlier | ead franme package
technol ogy is already not suitable for the advanced seni conductor dies due
to the density of the termnals thereof is too high. Hence, a new package
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packagi ng requi rement vanc Semc package
1 has ap-peaMA98pfikatidal nihfpePhYy £ sher fi A3sja pi tch
than that o th{eﬁ%aeggﬁf ?arre Bygﬁage, :;n _t’_ﬁe terér(}l?ngﬁ s?%%l’ t%éo%%g&hre

unli kely dr@l e s @idnde FfMPatRagédi Thencoledher hplishapal is
transmtting distance benefits to raise the operating frequency to 5

conf or m tincofpraeed hieesienforafefé@sicer ef ficiency. Mst of the package
technol ogi es divide dice on a wafer into respective dies and then to
package and test the die respectively. Another package technol ogy, called
"Wafer Level Package (W.P)", can package the dies on a wafer before

di vidi ng the dice into BAGKGROMNDAFVIHBEANVENTIONe W.P 10 t echnol ogy has
sone advant ages, such as a shorter producing cycle time, |ower cost, and no

need to under-fill or nolding. Besides, a partial package structure using
in the presen keting is shown as Fig. 1. The package structure
conprlﬁsesl'}ﬁefd (r)TF{he }nv tion

This invention relates to a package structure, and more
particularly to a FCBGA (Flip Chip Ball Grid Array) package structure,
the package structure can avoid the open circuit caused by the solder

15 ball cracking due to the temperature variation induces the reinforcing

stress between the solder balls and a print circuit board.

2. Description of the Prior Art

20 The earlier lead frame package technology is already not suitable
for the advanced semiconductor dies due to the density of the
terminals thereof is too high. Hence, a new package technology of
BGA (Ball Grid Array) has been developed to satisfy the packaging

requirement for the advanced semiconductor dies. The BGA package




15 isolation layer 103 and a passivation |layer 102 of an |IC device 100. The
material of the isolation |ayer 103 nay be a dielectric layer with a

t hi ckness of 5 m cron such as BCB, polyimdes etc.. The material of the
passivation |layer 102 is polyimdes or SiN. The redistribution |ayer( RDL )
104 is conbined with the isolation |ayer 103, Al pads 101 of 20 the IC
device. The material of the redistribution |ayer( RDL) 104 nmay be Cu/ N /Au
alloy with a thickness of 15 mcron. Mreover, an isolation |ayer 105
covers the redistribution layer ( RDL ) 104. And, the isolation |ayer 105
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joint part between the solder ball 106 and the Tredistributio

104, it itechndisieedivide @ecaiopn al Yhafet hatS dedpectiad [didd G Ithebeter acked
owng to reinforcing stress raised by tenperature variation, thereby

causi ng gperkager anidt tdsit veenlit hespektieelybal Anatiterppdckdge Itackholwggf t he
af orenenti oned, the present invention provides an 1 nproved package

st r uct ur ecallgdoVWiedendeveh@agkage (Wiihachn Sabkugey thE ditE oNEMETEN 20 |t
is an objective of the present invention to provide a flip chip ball grid
array ( Bedose gdividige §B¢udﬂcm dntqheespestivge individnal alief ¢ Rae pMdsRnt
inverihi on cgn fvoi g open circguit generated by solder ball_ cracking due to
r ei nfl8r cilRGNEPIUYs hag somgeagyaatages; rﬁ}éfgi i%apﬁlé‘??tﬁés?ré)cﬂql’@gc%ftge bal |
grid arr B ackage structure. T ucture,.conprises a flip chip
sol der b gn?&?‘?ﬁ%ﬁa%&fﬂﬁ\ﬁ‘#ﬁ{%’ BPE’%&%%I‘&?O@P%S and sol der bunps. A
substrate 5 has a plurality of conductive lines electrically coupling with
t he

Besides, a partial package structure using in the present
marketing is shown as Fig. 1. The package structure comprises an

15 isolation layer 103 and a passivation layer 102 of an IC device 100. The
material of the isolation layer 103 may be a dielectric layer with a
thickness of 5 micron such as BCB, polyimides etc.. The material of

the passivation layer 102 is polyimides or SiN. The redistribution
layer( RDL )104 is combined with the isolation layer 103, Al pads 101 of

20  the IC device. The material of the redistribution layer( RDL) 104 may be
Cu/Ni/Au alloy with a thickness of 15 micron. Moreover, an isolation
layer 105 covers the redistribution layer (RDL) 104. And, the isolation
layer 105 has a plurality of openings. Each of the openings has a

solder ball 106 to electrically couple with a print circuit board or

2




plurality of solder bunps. A print circuit board has a plurality of sol der
balls electrically coupling with the plurality of conductive |ines. The
flip chip nay be an IC (Integrated Grcuit) . 10 The flip chip package
structure has a die forned thereon, solder bunps, a patterned first elastic
dielectric layer, a conductive |layer and a second patterned el astic
dielectric layer. The patterned first elastic dielectric layer is provided
adj acent to a passivation layer of the IC 15 ( Integrated Crcuit ) . The
conductive layer is configured over the passivation |layer and bondi ng pads

of the I1C to have a curyed or wnding or zigzag conductive |layer pattern
due to trf‘éitFHp@gPéiﬁFﬁf cﬁxet Heapdiale cheths jipelatiomdayer 0l @pedtay 9 Aer,

wherein the, zigz conducti v, yer pattern js, partially attached on the
passi vat i Bfl9¢ 8ﬁgﬁ%s‘ﬁ‘gﬁﬁsaﬁpﬁfd’ t&EI{E’EY]Sﬂlq%ﬁéetFi-r st elastic dielectric
| ayer. The second elastic dielectric layer is forned over the conductive
| ayer having a plurality of openings, and sol der bunps can be fornmed in the

openings to tr : e j f cti lipnes. 4
The conduct | viT apiorn¥pA8HBUc, Sakqle DUty BepERahoviskls ifThe
chi ps swhepdiiens?! SfeRAUMS %ﬁer@i@aﬁdpﬁntﬁ@ eso?aglstﬂs&ﬁ ! o%.h 9t Zh o
conductive |l ayer creates buffer area, |1 ke a cushion to absorb the stress
by poor affaeabaik Reinvesied RS f6HEXHhO adH BTN DePRELS thkGetidMeib ridiat t ern

and the patterned first and patterned second elastic dielectric |ayer.
layer (RDL) 104 and the isolation layer 105 is too strong, which is
drawback to the solder ball. When the solder ball 106 joints to the
print circuit board, the stress may be induced by temperature
10 influence at the joint part between the solder ball 106 and the
redistribution layer (RDL) 104, it is indicated by the area 107, the

solder ball 106 will be cracked owing to reinforcing stress raised by

temperature variation, thereby causing open circuit between the solder

ball and pad.
15
In view of the aforementioned, the present invention provides an
improved package structure to overcome. the above drawback.
SUMMARY OF THE INVENTION
20

It is an objective of the present invention to provide a flip chip ball
grid array ( BGA) package structure. The package structure of the
present invention can avoid open circuit generated by solder ball

cracking due to reinforcing stress.




The curved or zigzag conductive |ayer pattern is starting fromthe bonding
pad to sol der pad under the solder bunp. 10 The sol der bunp can be lifted
wi t hout broken due to performance of the first and second el astic
dielectric |layer and poor adhesi on between the conductive | ayer and the
first and second elastic dielectric |ayer when the thermal extension of the
substrate is higher than the 15 ' flip chip. A conductive bunping
arrangenent for a package conprises a plurality of bonding pads forned on a
die and a plurality of bunpings formed over the die and connected to the
plurality of bonding pads by 20 conductive traces, wherein an included
angl e between a line segnent fromcenter of the die to center of the

conducti ve. t AT PHEYAT PG APPSO GRUes ATHAR GHRAY degr ees

burmpi ng. TR EER B GG THEl RS U SR s AP ot her
features gpd-advaniAgas 2ipihPRlity of chips and solder bumps. A substrate
5 has a plurality of conductive lines electrically coupling with the
plurality of solder bumps. A print circuit board has a plurality of solder

balls electrically coupling with the plurality of conductive lines.

‘The flip chip may be an IC (Integrated Circuit) .
10
The flip chip package structure has a die formed thereon, solder
bumps, a patterned first elastic dielectric layer, a conductive layer and
a second patterned elastic dielectric layer. The patterned first elastic
dielectric layer is provided adjacent to a passivation layer of the IC
15 (Integrated Circuit) . The conductive layer is configured over the
passivation layer and bonding pads of the IC to have a curved or
winding or zigzag conductive layer pattern due to the topography of the
patterned first elastic dielectric layer, wherein the zigzag conductive
layer pattern is partially attached on the passivation layer and partially
20 attached on the first elastic dielectric layer. The second elastic
dielectric layer is formed over the conductive layer having a plurality of
openings, and solder bumps can be formed in the openings to

electrically couple to the plurality of conductive lines.




present invention will becone nore apparent after reading the follow ng
detail ed description when taken in conjunction with the drawi ngs, in which:
10 Fig. 1 is a schematic diagram of a conventional package structure. FIG
2 is a schematic diagram of a package structure according to the present
invention. FIG 3 is a top view of conductive |ayer pattern and sol der
bunps of one chip of the wafer |evel package structure according to the 15
present invention. Fig. 4 is a schematic diagramof a flip chip ball grid
array ( FCBGA ) package structure according to the present invention. Fig.

5is a schematic diagramof a flip chip ball grid array ( FCBGA ) package
structure acchr@licegdiistiveelayes nph hstreteiptseerion wrds ke
PREFERRED, EMBODI MENT Th prels nt invention provjdes a backend structure of
packag, ang CAPS ¢ fe d%reééﬁrm rEnPlassd enefae cuthstrate: The t ed
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el astic qg@gle_ctri c layer conprises BCB, SINR (Siloxane polyner), epoxy,
polyi m des  or resin. The material for the conductive |ayer is netal alloy.

The curved or zigzag conductive layer pattern is starting from the

bonding pad to solder pad under the solder bump.

10
The solder bump can be lifted without broken due to performance
of the first and second elastic dielectric layer and poor adhesion
between the conductive layer and the first and second elastic dielectric
layer when the thermal extension of the substrate is higher than the
15 * flip chip.

A conductive bumping arrangefnent for a package comprises a
plurality of bonding pads formed on a die and a plurality of bumpings
formed over the die and connected to the plurality of bonding pads by

20  conductive traces, wherein an included angle between a line segment
from center of the dieto center of the bumping and a radius
orientation from the center of the bumping of the conductive

traces departing from the bumping is greater than 45° (degrees) . The




10 As shown in FIG 2, it is a schematic di agram of one package structure
according to the present invention. The packaging is expressly not limted
expect as specified in the acconpanying clainms of the present invention.
The present invention conprises a patterned 15 elastic dielectric |ayer 203
covering a partial region of passivation |layer 202 of a device 200. The
material of the elastic dielectric layer 203 nay be dielectric, such as
BCB, SINR (Sil oxane pol yner), epoxy, polyimdes or resin etc.. The
patterned elastic dielectric |ayer 203 has a plurality of openings to
expose the upderlying passivation |ayer 202. 20 The material of the

passi vat i GRAUSHBIE trgge c ofiensissirpa ¢i nbeaading siped THe apepad ndredeed by 207
will suffer the external force as shown in FIG 2. The redistribution |ayer
( RDL ) f%@lﬂﬁnﬁﬂﬂgpatterned el astic dielectric layer 203 is configured
Wi th a zigzag or winding conductive |layer pattern owwng to the pattern

t opography of the elastic dielectric layer. In one preferred enbodi nent,

the material of the i { b oy or Cu/Ni/Au alloy
with a thickness of mﬁg@kf'ﬁ:ﬁ?#%‘i—g@%@@ﬁ% formed by
sputtgring technique, the Cu/Ni/Au alloy may be fornmed by el ectroplating.
The material of the bonding pads 201 may be Al or Cu or the conbination.

Furthernore, arhehBsié 6bii@seahl AhkR¥8An 303 drtd havaRthgR 4ihgel0 conductive
| ayer 204 and the elastiT dielectric |layer 205 have a plurality of

openi ngs.priegent divdrittor palli Bgdri@ nmerecapbasintated rdzalihg2hé to el ectrically
couple to a print circuit board ( PCB ) or external parts(not shown). The

cont act rellawihgdet2ilE] deycliptiancwhdndiikea ibatdnjsuchicaswidl dee bal | 206.
The material of the elastic dielectric layer 205 15 may be formed of

di el ect r idragiingsamn BdBchS| NR ( Si | oxane pol yner), epoxy, polyimides or resin
etc.. The conductjve |ayer 204 adjacent to the fined area 210 of the
packdfe st ruBigurleisg schestatis fiagram of peganventionsdrackpgsasisugbareof 20

i nt er-connect of .the I.C device 200 due to the passivation | ayer 202

tightly "cat cﬁ@"ﬁﬂ%él %‘%hfaae{ﬂw@ag’é@@rofg@zp agR SIERHAHE 26CEABBE by t he
present ipnvention, .The tenperature influence wll be reduced owing to the
conduct i e|%§?§?“§bﬁ"?ﬂ'ﬁl%t|y joint to the passivation |ayer 202 when the

o i 5t oot O 54T SO A o Coli e B33 n 3 tler b UG, . o
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condyst i erekai€inveftid:s. configured to have a curve or zigzag pattern. The
stress generated by tenperature variation will be distributed due to the

shape of theFoMAdisch iseBehted dagahhef al fipechipt balt igHEadfayt (ECBTRMYCti ve
| ayer acts as a cushion to release the thermal stress. Thé 10 adhesion
bet ween tgrckagedtcucwerd ayenrd2id tante tdgresehaiiventibirel ectric
Fig. 5 is a schematic diagram of a flip chi'p ball grid array (FCBGA)
package structure according to the present invention.
20

DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention provides a backend structure of packag,

and the scope of the present invention is expressly not limited expect




| ayer 203 is poor, and the conductive layer 204 wll slightly peel fromthe
surface of the elastic dielectric layer 203 when external force applied.
The extension of the conductive |ayer will be increased owing to curved
conductive layer pattern with zigzag schene will slightly peel 15 and
absorbs the thermal stress. Therefore, the life tinme of the package
structure will be increased. Especially, when the solder ball 206 is far
away fromthe bonding pad. Furthernore, the zigzag structure of the
conductive layer 204 is 20 extending fromthe bonding pad 201 to sol der pad
under the solder _ball 206. An included angle c~ between a |ine segnent from
center Cas o¥Pagic@nip the captempenyne t ﬁgwgtﬁ-dé"hemnesgns Hentian
orientatign of the radius frgmthe center C2 of ball 206 to the injtial

di rect i orfISFIOSRR & PYHLEUES P kR (RIBB G RePROFRIC CPTRTIHPET 2opatteg t i ng

f h | der,.9 bal,l 206 is . 45~( d " h i
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and the exkepdiftgnaddbRistfc sleeMREUEYe Wharbn! 1R thgehal | fofOfhe t he
under-fill material can be omtted. The cost and the processes are

si mpl i fi edadyc dicledst Giyerresmerieel BCH, ISINK (SiéLae polyhsr) ko vi ew of
t he bondi ng 10 balls. %és{der b(g})frrp Al3 from bor(ldi ng Pago'gyc}hso)l Iggrkggd, t he
trace X Yalyireiiesoor (yeper The fraagriddasoibehs oonddficede layee ishendther nal
extension of substrate is higher than the silicon, the solder bunp of Al3
can be |igllayd without broken the solder join due to the dielectric materi al
performance - elastic and high elongation and the adhesi on 15 between netal
and $PNR i s Poor. The present invention also conprises a patterned el astic
dielectric layer 208 forned between the elastic dielectric |layer 203 and
the conducti V&S ISRASYN g HG. ihcHels @ srBemajicaglingiasn ¢harel PaCkAgs ease t he

20 nmb f th ' . sh f th d ive | d h | d
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Si | | i m N, As sh N 0. 4. it
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kal & 301 f4 Y ki der. 402
mat enkal A&t fidleeRdidyer 203 (%qleglgxgi Q?a?h%h%%lbﬁloﬁf Pé@éﬂﬁﬁoﬁtﬁgér Uz on

the chip 400. The redistribution s configured with a

zi gzag o208 di 0 U200, VTR @ YBAtRBIt 6f fhé 18566 tdibkdttiv 1%1?%19!21)3“ th
sol der bunps 402. An elastic dielectric layer 403 is forned fo isolate from
redi stri bmhayobel dydectridiDsurh4@k. BOB, COINRC{Sihechrid 7psipechapndipeixyye trace
408 of a substrate 405 are formed to electrically couple with sol der bunps
402 and gwilyiienided dratdsin406.. Psppattevaed elBasc désectrielawmrdi03 balsl s 406
formed on the substrate 405 may be electrically coupled to a print circuit
boar d( PERUyality ekiopemangsdet exposmthenangdenlyingapashiationm layer, 262.it is a
schemati¢c diagramof a flip chip ball grid 15 array ( FCBGA ) package
struébur &%E‘%ﬁ‘t&?ﬁg af thenpapsiy: laypEdPdcomprisés polyimide or SiN.

The area indicated by 207 will suffer the external force as shown in FIG.

2.

The redistribution layer ( RDL ) 204 on the patterned elastic




The flip chip solder bunping structure is alnost the sanme as the package
structure of flg.2. In the enbodi nent, the under-fill material is omtted,
nanely, it will not be filled anong the plurality of solder bunps 502 on
the chip 500. The redistribution layer ( ROL ) 501 is 20 configured with a
zi gzag or wi nding conductive |ayer pattern to electrically couple with

sol der bunps 502. The contacts 504,505 of a substrate 503 are forned to

el ectrically couple with sol der bunps 502 and sol der balls 506
respectively. Besides, the solder balls 506 forned on the substrate 503 may
be electrically coupled to a print circuit a board ( PCB ) 507 through
sol der baliekecte leyapl2P is comdigysadawithsaszigres or, windivgdterduotivhe

pr esent |nvent| on, the, aforenmentioned Eackage structure has the advantages
list as fl8VebRatiga ﬁ'@ﬂ@\@ 1@1'51{ graphyt of Hae wlasténdielegtiei on can

ot ress GuBYE fRf wistes 'rgﬁ{ n%ﬁrfé?%en@% @ﬁi%aﬁpgxwi{égé‘?%ﬁ' lt”ﬂe
it ensi vefyes ifoides SIER"Hay ‘o GOTN B ASE AT E HibRER R M sl have been
i 11 ustsr at,ad and Hes 6| éﬁdalllr%g PPfg&' bé?gr Px%‘“tdhﬂgté;%ﬁ*e‘ﬁfl nPe‘é;q ﬁ}e Pk e he art

t hat various no | ca 1 oNns epar

i nt ended @ﬁ/ﬂ?/AhrEﬂr%ﬁ Iﬁ%edé/f%%@eofkage Sﬁl n?l}]%?rﬁaﬂc%lal 6%%&’5 Vhat

is claimed is structure o
bonding pads 201 may be Al or Cu or the combmatmn.

Furthermore, an elastic dielectric layer 205 is formed on the

10 conductive layer 204 and the elastic dielectric layer 205 have a
plurality of openings. Each of the openings has a contact metal ball

206 to electrically couple to a print circuit board (PCB) or external
parts(not shown ). The contact metal ball 206 may be a conductive ball

such as solder ball 206. The material of the elastic dielectric layer 205

~15 may be formed of dielectric such as BCB, SINR (Siloxane polymer),

epoxy, polyimides or resin etc..

The conductive layer 204 adjacent to the fixed area 210 of the

package structure will not directly stretch the bonding pads 201 of

20  inter-connector of the IC device 200 due to the passivation layer 202
tightly “catches” the conductive layer 204 by the scheme disclosed by

the present invention. The temperature influence will be reduced owing

to the conductive layer 204 directly joint to the passivation layer 202

when the solder ball 206 mounts to the print circuit board, it may




a substrate having a plurality of conductive |ines; solder bunps
electrically coupling with said plurality of conductive |lines; a patterned
first elastic dielectric |ayer covering a partial region of a 10
passivation |ayer formed on chips; a conductive |ayer formed on said
patterned first elastic dielectric layer to forma zigzag conductive | ayer
pattern due to the topography of said patterned first elastic dielectric

| ayer, wherein said zigzag conductive |ayer pattern is partially attached
on said passivation layer and 15 partially attached on said first elastic
dielectric |ayer; and a second elastic dielectric |ayer covering said
conductiv&dﬂﬁ?éﬁﬁr§ﬁﬂd¢§§€bnd elastic dielectric layer having a plurality
of openi ngs, each of said openings having one of said plurality of sol der
bunps forned thereon electrically coupling with one of said plurality of

ducti 20,1l ines. .2. .Th t ' l.aj.m 1, th g
ot ci v cui (BEORER; adRRgPaIEY e 0Pt i diaciiees SELERIF ey -
| i ' id j t.y of dugct i |.i 13- 3 T t t i
clarm 2. PSR 4 g8 ki bkl Pheobaban g 4o '
aim 2, j | PP SPBP ATt Safd
Conduct i va e Py e Balthd it oLl g: 203, pdoidf Melol

directly sdRicived PRRINIORRScOhfigatH 16! Reve\BeRupRl Gr Sﬁg%f‘ge ttoip are

pl aced on said substrate, said zigzag conductive |ayer p n acting as a

buf f er ofTlsaistresisr tiehet@e@ibipacieeatireabafbbiohh il tHeedsstribited diie
structure in claiml, further conprising a patterned third elastic

di el ectrito tlyehsdper vEdhleetordacteat dapet terdhetefzigsdg altasdtigeddfetiret ri c

| ayer and said conductive |ayer, wherein the material for said third

el astic diogldaetive ldypreactsoaprd seshBoB, toStdlfageSithe xiueenzd| stress., TAS epoxy,
polyimdes _or resin. 6. The structure in claim1, wherein the material for
sai d W0i r fdhgsden; belgveare dhei condyetive dayrn 204 Bog, tis: nigts; Idiglgatripol yner),
epoxy, pql yi m g}[%s, or resin, wherein the material of _said second elastic 20
di el ect r i'BYFaydS EoRpPIseBdeds cenfircise | laxen e Udomithesightshpggl fiedhyi ni des
or resin.,7. The structure.in.clai .. Wherei e terial for.said

passi vat i 0 |sg§§5}cei Y pﬁ??/i‘?]rf"ﬁgg, QWT%#}%?%%‘" %&fir‘i"ggnf 8?‘“?5@3 f8fGuct i ve

| ayer is . | . WR in sald. nmetal all canprises, Ti LCu all oy
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bondi ng pad to sol der pad under said sol der bunp, and an I nctuded~angl e

bet ween asthiiveireewilete fic@ehsedt Espotiafigl st Phe &ol@8t BaII0P06akdago! der
bunmp and a radius orientation from

away from the bonding pad.

Furthermore, the zigzag structure of the conductive layer 204 is

20 extending from the bonding pad 201 to solder pad under the solder
ball 206. An included angle ¢ between a line segment from center C1

of the chip to center C2 of the solder ball 206 and the orientation of the
radius from the center C2 of ball 206 to the initial direction of the

zigzag structure of the conductive layer 204 departing from the solder




10 said center of said solder bunp of said zigzag conductive |ayer pattern
departing fromsaid solder bunp is greater than 45 ( degrees ) . 9. The
structure in claim8, wherein said solder bunp can be lifted w thout broken
due to performance of said first and second elastic 15 dielectric |ayer and
poor adhesion between said conductive |ayer and said first and second
elastic dielectric |ayer when the thermal extension of said substrate is
hi gher than said chip. 10. A conductive bunping arrangenent for a package,
conprising: 20 a plurality of bonding pads formed on a die; and a plurality
and connected to said plurality of bonding

ggd g ) gsl g?ﬁilj %%F@érgé%eéﬁlg\ﬁ%bgﬁﬁgrﬁw n@s SHeN Thity flg-%efh% salderibalk segment
T AT E A RN N O AT
depart) kLA S04 PHTRARC Bk LA ol SERTD boonBrtlbe TS/ om
a bondi ng;paf A1 RAT 989CngAHE BYIP L% s4%d@ clastic dielectric layer
5 203,205 when the thermal extension of the substrate is higher than
the flip chip. Therefore, under the arrangement of the shape and the
extending angle of the conductive trace from the ball 206, the under-fill
material can be omitted. The cost and the processes are simplified by
the design. For example, from figure 3, it is the top view of the bonding
10 balls. Solder bump A13 from bonding Pad to solder pad, the trace X/Y
direction (paper surface) has been modified, once the thermal
extension of substrate is higher than the silicon, the solder bump of
Al13 can be lifted without broken the solder join due to the dielectric
material performance - elastic and high elongation and the adhesion

15 between metal and SINR is Poor.

The present invention also comprises a patterned elastic dielectric
layer 208 formed between the elastic dielectric layer 203 and the
conductive layer 204 to increase the zigzag level (namely, increase the

20 number of the zigzag shape) of the conductive layer under the solder
ball. The material of the elastic dielectric layer 208 comprises BCB,

SINR (Siloxane polymer), epoxy, polyimides or resin.

As shown in Fig. 4, it is a schematic diagram of a flip chip ball grid

10
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dielectric layer 403 is formed to isolate from redistribution layer (RDL)
401. The contact pad 407 and conductive trace 408 of a substrate 405
are formed to electrically couple with solder bumps 402 and solder
10 balls 406 respectively. Besides, the solder balls 406 formed on the
substrate 405 may be electrically coupled to a print circuit board{ PCB)

or external parts (not shown) .

As shown in Fig. 5, it is a schematic diagram of a flip chip ball grid

15 array (FCBGA) package structure according to the present invention.
The flip chip solder bumping structure is almost the same as the
package structure of fig.2. In the embodiment, the under-fill material is
omitted, namely, it will not be filled among the plurality of solder
bumps 502 on the chip 500. The redistribution layer (RDL) 501 is

20 configured with a zigzag or winding conductive layer pattern to
electrically couple with solder bumps 502. The contacts 504,505 of a
substrate 503 are formed to electrically couple with solder bumps 502

and solder balls 506 respectively. Besides, the solder balls 506 formed

on the substrate 503 may be electrically coupled to a print circuit
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package structure has the advantages list as follow: the FCBGA
5 package structure of the present invention can avoid open circuit of the
solder ball cracking generated by reinforcing stress due to temperature
variation after the solder balls placed on the print circuit board.
Moreover, it does not need an additional material to intensively fix the
solder ball.
10
Although specific embodiments have been illustrated and
described, it will be obvious to those skilled in the art that various
modifications may be made without departing from what is intended to
be limited solely by the appended claims.
15
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CLAIMS

What is claimed is:

5 1. A structure of package, comprising:
a substrate having a plurality of conductive lines;
solder bumps electrically coupling with said plurality of conductive
lines;
a patterned first elastic dielectric layer covering a partial region of a
10 passivation layer formed on chips;
a conductive layer formed on said patterned first elastic dielectric layer
to form a zigzag conductive layer pattern due to the topography of said
patterned first elastic dielectric layer, wherein said zigzag conductive
layer pattern is partially attached on said passivation layer and
15  partially attached on said first elastic dielectric layer; and
a second elastic dielectric layer covering said conductive layer, said
second elastic dielectric layer having a plurality of openings, each of
said openings having one of said plurality of solder bumps formed
thereon electrically coupling with one of said plurality of conductive

20 lines.

2. The structure in claim 1, further comprising a print circuit board,
having a plurality of solder balls electrically coupling with said

plurality of conductive lines.
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3. The structure in claim 2, further comprising an under-fill material

formed among said plurality of solder bumps.

5 4. The structure in claim 1, wherein said conductive layer at a fixed
area of said structure of package will not directly stretch bonding pads
of said chips when said solder bumps are placed on said substrate,
said zigzag conductive layer pattern acting as a buffer of said structure
of package to absorb the stress.

10
5. The structure in claim 1, further comprising a patterned third
elastic dielectric layer formed between said patterned first elastic
dielectric layer and said conductive layer, wherein the material for said
third elastic dielectric layer comprises BCB, SINR (Siloxane polymer),

15 epoxy, polyimides or resin.

6. The structure in claim 1, wherein the material for said first elastic
dielectric layer comprises BCB, SINR (Siloxane polymer), epoxy,
polyimides or resin, wherein the material of said second elastic
20 dielectric layer comprises BCB, SINR (Siloxane polymer), epoxy,

polyimides or resin.

7. The structure in claim 1, wherein the material for said passivation

layer is polyimides, wherein the material for said conductive layer is
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metal alloy, wherein said metal alloy comprises Ti/Cu alloy or
Cu/Ni/Au alloy, wherein said Ti/Cu alloy is formed by sputtering,
wherein said Cu/Ni/Au alloy is formed by electroplating, wherein the

thickness of said metal alloy is around 10~20 micron.

8. The structure in claim 4, wherein said zigzag conductive layer
pattern extends from said bonding pad to solder pad under said solder
bump, and an included angle between a line segment from center of
said chip to center of said solder bump and a radius orientation from
10  said center of said solder bump of said zigzag conductive layer pattern

departing from said solder bump is greater than 450 (degrees) .

9. The structure in claim 8, wherein said solder bump can be lifted
without broken due to performance of said first and second elastic
15 dielectric layer and poor adhesion between said conductive layer and
said first and second elastic dielectric layer when the thermal

extension of said substrate is higher than said chip.

10. A conductive bumping arrangement for a package, comprising:

20  a plurality of bonding pads formed on a die; and
a plurality of bumpings formed over said die and connected to
said plurality of bonding pads by conductive traces,

wherein an included angle between a line segment from center of said

15




111 10 109%& ()- 10 10 10710%&' ()-3 109%& ()-2 10%& ()- &0

10%& () - NNNO*A CobCnbC 1!'! 10cCl0%&' () - 109& ()- 10%& ()- ¢ "109%& ()- ¢
"109%&' ()-y 109%& ()- oOrQuGhCrbC 1!'! 10cClO%& ()-10%& ()- 10%& ()- c

"10%&k' ()- 7109& ()-cS, 10%&' ()- Normal" "Heading 13]c" "Heading 23]c"
"Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
"Headi ng 83]c" "Heading 93]c"A "Default Paragraph Font

6, "0(& 4, :=A) F: KULPRTVXZ\ ~" bdf hj | nl %@Nu089: ; <=?Z BEwW2KS&x-

#8&8k+-"' 15¢c8(=<>@ @C8F* | L} MNoQuC>? @GA\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " a6Ti nes
New Romandri.al Coyrier. New: h Root EntryWrdDocuynent * )

" HSUR ()Cﬁﬁ,tg?f@%%%&@é%gb}lwv’@@ EfliNa IRepEiaRpmAaid cender o

of said bumping of said conductive traces departing from said bumping

is greater than 459 (degrees) .

5 11. The bumping arrangement in <claim 10, wherein
said conductive trace extends from a bonding pad to a pad under

said bumping.
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