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-pendi ng
application is incorporated herein for reference. BACKGROUND OF THE

I NVENTION 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 induces the

reinforcing stress between | der, bal and a print circuit board. 2.
Description of the Prior Artkg%g‘%eﬂ%%?%gee$§q%§8r?ram package technol ogy

is already not suitable for the advanced sem conductor dies due to the
density of the termnals thereof is too high. Hence, a new package

technol ogy of ThEGhe6BAL linGehfiofY [AY) cbAtnbEelh Rve!@ppflabBiRatis ¥e the

packagi ng requirenent for the advanc sem co ct'or di package
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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 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



unlikely to be damage and deform In addition, the shorter signal
transmtting distance benefits to raise the operating frequency to 5
conformto the requirenment of faster efficiency. Most 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
dividing the dice into respective individual die. The W.P 10 technol ogy has
sone advant ages, such as a shorter producing cycle tine, |ower cost, and
no need t I = i |l Besj iqal o ture
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using in the present eting 1s shown as cture
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device 100. The material of the i'sol at ayer By
layer withuirdlikdlhi GKnges sla@haBe Migd Oflefoul am BRIt Vitd derelC sigdhe
material of the passivation |layer 102 is polyimdes or SIN The
redi st ri butamsmittayerdiBBihdd4beseinntionedisy tthet Redrs ghat if%btlhéh/c%f 03, Al
pads 101 of 20 the I1C device. The material of the'redistribution’| ayer(RDL)
104 nmey beonfumi foAthaldeqyimdrhbng dfhiackeresficéndp. nMviosanof Mhe gRadiagean
isolation |ayer 105 covers the redistribution layer (RDL) 104. And, the
i sol at i onte¢hy@ogios dividleadpteuoal iat wadér opeminegpectee hdies #hd tpenitogs has
a solder ball 106 to electrically couple with a print circuit board or
package and test the die réspectively. Another package technology,
called “Wafer Level Package (WLP)”, can package the dies on a wafer
before dividing the dice into respective individual die. The WLP
10 technology has some advantages, such as a shorter producing cycle

time, lower cost, and no need to under-fill or molding.

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 external parts. The material of the isolation |ayer 105 may be a
dielectric |layer such as BCB, epoxy, or polyimdes etc.. The aforenentioned
package structure generally needs an 5 additional nmaterial to intensively
fix the solder ball 106. It has a drawback nmentioned as follow the
adhesi on between the redistribution layer (RDL) 104 and the isolation

| ayer 105 is too strong, which is drawback to the solder ball. Wen the
sol der ball 106 joints to the print circuit board, the stress may be

i nduced by tenperature 10 influence at the joint part between the sol der

ball 106 | st bution. 4, |t isiadicated by th

a?ea 107, %'%lﬁ% sopggg'zgﬁé %é%a%lﬁ%%éﬂé%ﬁé%ﬁ%w hagre'trz l:ogijlrfﬁgyggﬁg trgss

rai sed by qidierRes e el IR BeR Ww & %Q%Sog&n_ circuit between the
é aforenment

solder ball and pad. 15 In view of t onhed, the present
i nvention provides an inproved package structure to overcone the above
drawback. SUMVARY OF THE | NVENTION 20 It is an objective of the present

i nvention to Mhavi déoreniénfiofblp Rdlagedr bthaithay (RBEtralpckagrist hycture.
The package structure of the
5 additional material to intensively fix the solder ball 106. It has a
drawback mentioned as follow: the adhesion between the redistribution
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.



present invention can avoid open circuit generated by solder ball cracking
due to reinforcing stress. 3 The present invention provides a flip chip
ball grid array (BGA) package structure. The structure conprises a flip
chip solder bunping structure, having a plurality of chips and sol der
bunps. A substrate 5 has a plurality of conductive lines electrically
coupling with the plurality of solder bunps. 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 GCrcuit) 10 The
flip chip package structure has a die forned thereon, solder bunps, a
patterned first elastic dielectric |layer, a conductive |ayer and a second

patterned el astlitee gredeaat friventaywe brodides ’ 11 gt i (¢l ectric
| ayer is provided gdj acent to a pg)ssi vat F%Elﬁllgg)&;lglrg %&%‘H E%ge%%%}gg%%zgr at ed
Circuit) pathegeostituctune Thay structueemongprieds QVeip thep ass bahemd ayer
and bondi ng pads of the IC to have a curved or w nding or zigzag
conduct i vetiegferepdiaving alyduralitshef tadppgramdysoifiet HRimpat tersiastfdtest
elastic dielectric layer, wherein the zigzag conductive |ayer pattern is
parti af | y hast fchiebredity hef passduativenlinaye elanidicpéiyt icaipiir2) withacihed on
the first ?I aslti c dielectric layer. The second el astic

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.



dielectric layer is formed over the conductive |layer having a plurality of
openi ngs, and sol der bunps can be formed in the openings to electrically
couple to the plurality of conductive lines. 4 The conductive |ayer wl|

not directly stretch the bonding pads of the chips when the sol der bunps
are placed on the substrate. The zigzag conductive |ayer creates buffer
area, like a cushion to absorb the stress by poor adhesion between the
curved or zigzag conductive layer 5 pattern and the patterned first and
patterned second elastic dielectric l|ayer. The curved or zigzag conductive

ol dor " bunp, ”f‘ﬁ%ﬁéﬂ?%ﬁﬁ B0 R o BE O AR et T deLF o ﬁ%deéoft e
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than the lip chip. A“conductive bunpl ng” arrangenen a package

conpr i ses serespl b PookrYadthe ORI deadshé QUIRE WY Bigdhe R tRAld LY Of
bunpings fornmed over the die and connected to the plurality of bdnding
pads by pattern and the patterned first and patterned second elastic dielectric

layer,

The curved or zigzag conductive layer pattern is starting from the

bonding pad to solder pad under the solder bump.

16
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 arrangement 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



20 conductive traces, wherein an included angle between a |ine segnent
fromcenter of the die to center of the bunping and a radius orientation
fromthe center of the bunmping of the conductive traces departing fromthe
bumping is greater than 45 (degrees) . The 5 conductive trace extends from
a bonding pad to a pad under the bunping. BRI EF DESCRI PTI ON OF THE

DRAW NGS 5 The above objects, and other features and advantages of the
present invention will becone nore apparent after reading the follow ng
det ai |l ed description when taken in conjunction with the draw ngs, in

whi ch: 10 .Fi - ch [ Lagra on ti pnal_package
structure.cghglugavlfstlrgcg s%%%%la i%bg?ggp]g%héﬁné pé% ag P sth ggﬁurgl%egordi ng
to the p’tﬁé%mb’i&’{gmi on. 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. BRIEF DESCRIPTION OF THE DRAWINGS

5
The above objects, and other features and advantages of the
present invention will become more apparent after reading the
following detailed description when taken in conjunction with the
drawings, 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 layer pattern and solder bumps
of one chip of the wafer level package structure according to the
15 present invention.
Fig. 4 is a schematic diagram of a flip chip ball grid array (FCBGA)
package structure according to the present invention.
Fig. 5 is a schematic diagram of a {lip chip 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



Fig. 5is a schematic diagramof a flip chip ball grid array (FCB&)
package structure according to the present invention. 20 DESCRI PTI ON OF THE

PREFERRED EMBODI MENT The present invention provides a backend structure of
packag, and the scope of the present invention is expressly not limted
expect 6 as specified in the acconpanying clains. The present invention
di scl oses a structure of flip chip BGA package conprising: a patterned

el astic dielectric layer covering a partial region of a underlying |ayer;
and a conductive |layer configured on the patterned elastic dielectric 5

layer to havespediigdagn pahé ebRcbMARSANG SULRSS. dPﬁeL@ré&ﬁnf Oigagr%?@gy of

the patterned elastic dielectric layer. erein the teria
el astic didibelobes @ bayetucowplisashiBBGSHNRkaSE | DMEPLsRAL YA dtteBRRKY
polyim des or resin. The material for the conductive layer is netal alloy.
10 As showtestic Fi€ecgsicilbyes cvecimemat perdabhge@onobf enemprekagg lagkruct ure
according to the present invention. The packaging is expressly not limted
expect as agpk@ tpaduchivehiayac complagyiety ol ahespafterhdd qrnesendialenteitt i on.
The present invention conprises a patterned
5 layer to have a zigzag pattern to absorb stress due to the topography of
the patterned elastic dielectric layer. Wherein the material for the
elastic dielectric layer comprises BCB, SINR {(Siloxane polymer), epoxy,
polyimides or resin. The material for the conductive layer is metal
alloy.
10
As shown in FIG. 2, it is a schematic diagram of one package
structure according to the present invention. The packaging is
expressly not limited expect as specified in the accompanying claims of
the present invention. The present invention comprises a patterned
15 elastic dielectric layer 203 covering a partial region of passivation layer
202 of a device 200. The material of the elastic dielectric layer 203
may be dielectric, such as BCB, SINR (Siloxane polymer), epoxy,
polyimides or resin etc.. The patterned elastic dielectric layer 203 has a
plurality of openings to expose the underlying passivation layer 202.
20 The material of the passivation layer 202 comprises 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



15 elastic dielectric |ayer 203 covering a partial region of passivation

| ayer 202 of a device 200. The material of the elastic dielectric |ayer
203 nmay be dielectric, such as BCB, SINR (Siloxane polynmer), epoxy,
polyimdes or resin etc.. The patterned elastic dielectric |ayer 203 has a
plurality of openings to expose the underlying passivation |ayer 202. 20
The material of the passivation |ayer 202 conprises polyimde or SiN. The
area indicated by 207 will suffer the external force as showmn in FIG 2.
The redistribution |ayer ( RDL) 204 on the patterned elastic 7 dielectric

| ayer 203 digleetrid 189623008 i) cBnficdFad @Eth\ﬂﬂanﬁ'gegg g{}ﬂa}iﬁﬁam&? coh@(fvcrtiv%at tern

ow ng to the pattern topography of the el asti ectric “layer. In one

pr ef er r ed leydroghoenh, owhey et @fd ﬁ!atﬂ:frnt P saagust by ehe | @¥stici deldides Ti/ Cu
alloy or Cu/N/Au alloy wth a thickness of 1 m cron. The Ti/Cu all oy

may be fotaped. bip st treefarged eetmiogligmeritheeheCuiMNerBl af 110y wandRetiver med by
el ectroplating. The material of the bonding pads 201 may be Al or Cu or

t he combi rataromclAdes HEr/ b eyllagn oel @si/Nd/ AixehHot rwithl ayticROB sk soff ¢5med on
the 10 conductive layer 204 and the elastic dielectric |layer 205 have a

pl ur ald t yrErepedhsgsl/ Gachlley mag opdnimgd hussmutteningcteatmiiglichahle 206

to electricall couple to a print circuit board (PCB) or external
Cu/ Y o p ( %h

Ni/Au alloy may be formed by electroplating. The material of the

bonding pads 201 may be Al or Cu or the combination.

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



parts(not shown). The contact netal ball 206 may be a conductive ball such
as solder ball 206. The material of the elastic dielectric |ayer 205 15 may
be formed of dielectric such as BCB, SINR (Siloxane polyner), epoxy,
polyim des or resin etc.. The conductive |ayer 204 adjacent to the fixed
area 210 of the package structure wll not directly stretch the bonding
pads 201 of 20 inter-connector of the I C device 200 due to the passivation
| ayer 202 tightly "catches" the conductive |ayer 204 by the schene

di scl osed by the present invention. The tenperature influence will be

reduced owhdigce thetinal gordigcti ve | ayer 204 directly joint to the

passi vation | ayer 202 when the solder ball 206 nounts to the print circuit
board, it may 8 induce thermal stress. Besides, in the buffer area 209 of

the package structure, the conductive |layer 204 is partially attached to

t he passivati dfesidgsr i20the Sraffier paeti 20Py of ottne hawkadee sehastiire, dhel ectric
| ayer 203 so that the conductive |layer 204 is configured to have a curve or
zi gzag patPBfiRctiviHaysr éxk iy enetiallydatigchedper thaipessartatr dayar 202be

di stributed due tg the shape of the conductive |ayer and the zigzag

st ructur e28f Pﬁétlaﬁﬁnfﬂj‘é@q:@@ma@‘é‘r chestic gdiclecttishiarert @08elseatat Khet her mal

stress. The (J:{O gdhelsi on ijoeivmen t he conductive | ayer 204 and the el astic
di el ect ri gonductive layer is configured to have a clirve or zigzag pattern.

The stress generated by temperature variation will be distributed due
to the shape of the conductive layer and the zigzag structure of the
conductive layer acts as a cushion to release the thermal stress. The
10 adhesion between the conductive layer 204 and the elastic dielectric
layer 203 is poor, and the conductive layer 204 will slightly peel from
the surface of the elastic dielectric layer 203 when external force
applied. The extension of the conductive layer will be increased owing
to curved conductive layer pattern with zigzag scheme will slightly peel
15 and absorbs the thermal stress. Therefore, the life time of the package
structure will be increased. Especially, when the solder ball 206 is far

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



| ayer 203 is poor, and the conductive layer 204 wll slightly peel from
the surface of the elastic dielectric |ayer 203 when external force
applied. The extension of the conductive layer 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

d d [; i d : I
pad under tafle286lidYrea R th£40850M0e %%E&ngﬂ%ﬁéglﬁgﬁgﬁ ?oiglérng)a egrment

fromcenter C| of the chip to cen nd the

orientati geotahhBe 1ifeet usithbOMBidGkeneRter tddetforb@dhc26 e hhe LAkt al

direction of the =zigzag structure of the conductive |ayer 204 departing

fromthe setard el@stialdicRRfricslagee a0y, 20BaindSfostegHBeSion HaswEAQWRe N
fig.3. The solder ball 206 can be |ifted w thout broken due to performance

of the firenduastiveskyend2@4 astd cthdi Brecbmicc skayet @Q3ti208icaerpottysadhesi on
between the conductive |ayer 204 and the first and second el astic

di el ectri €0Bay@p ®heosiize3heneraltdrgensermall tha endistratef ist héglsetbshaate i s

hi gher than the flip chip. Therefore, under the arrangenent of the shape
and the B3¢ dHBi flgipanbherasere, nendendbet avangemsent pbrthehshapt largdahet he

under-fill . .
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



material can be omtted. The cost and the processes are sinplified by the
desi gn. For exanple, fromfigure 3, it is the top view of the bonding 10
balls. Sol der bunp Al13 from bonding Pad to solder pad, the trace XY
direction (paper surface) has been nodified, once the thernmal extension of
substrate is higher than the silicon, the solder bunp of Al13 can be lifted
w t hout broken the solder join due to the dielectric naterial perfornance
- elastic and high elongation and the adhesion 15 between netal and SINR
is Poor. The present invention also conprises a patterned elastic
di el ect ri errday &G0 Adragedstvatnesnatderdthgsbi thedpiseeitihoehayar THR3 and
the conductive |layer 204 to increase the zigzag |level (nanely, increase
the 20 nu#pr chipt Reldargiaymphageptoictihe tonduct smael aperthenderckize sol der
ball. The material of the elastic dielectric |layer 208 conprises BCB, SINR
(Si | oxane SpoLsiveE)of figaxAn poidpriliesatarialesdh is Aermshdvie filh sfhgngahet is a
schemati c _di agram pof flip chip ball grid 10 array (BGA) package
structur epg‘d’f,%Ftél'i %‘SS?@CF R ippe o teh chip 40thelhé regisgribpitiont &éferbunpi ng
structure j e ne as the ckage structure of fig.2. An under-fill
mat er i %I 4{")§D|t® ﬁgﬁmé%l ‘"todjfit‘]ngjl%%a% & 62298 Graminging cepdyetivsulaisr402 on
the chip he regi stribution |.ayer., .5 Ol is confiqured with a
zi gzag or%%gtﬁéﬁngoc%g%ﬁpﬁa@g ICQWIIG Sy SCHder umps 4 2. A “elastic

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

11



pattern to electrically couple with sol der bunps 402. An elastic

dielectric layer 403 is fornmed to isolate fromredistribution |ayer (RDL)
401. The contact pad 407 and conductive trace 408 of a substrate 405 are
formed to electrically couple with sol der bunps 402 and sol der 10 balls 406
respectively. Besides, the solder balls 406 fornmed 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 diagramof a flip
chip ball grid 15 array (FCBGA) package structure according to the present
i nvent i onboatle PEBY S07hsBLGR! sIHAPIHAY S ed SRTe as
the package ss(r uct gre of fi ggz. I n tﬁgﬂgn%%%ﬁkglﬁ?{?at%ﬁghmt% |€I5I mat eri al
is omtted, nanely, it will not be filled anong the plurality of sol der
bunps 502 on the chip 500. The redistribution |ayer (RDL) 501 is 20

confi gured wi tHetecei geagrdingwiadibeg peosetuctinventiayerthpatdfefdinéftioned
electrically couple with solder bunps 502. The contacts 504,505 of a

subst r at ePBOBage estratade t bael ¢ber adabhyagoupist wist HoHolwdethbuRABGA2 and
sol der_balls 506 respectively. Besides, the solder balls 506 formed on the
subst rat ePsosagaptecireafrtheaptopeasipredtivo ecampavaid openuitcuit bfsbar d
(PCB) 507 t]g{ o#ga sol der balls 506 coupled to the contact 508. Hence,
accor di ngSP§et Rl CE_RNG BcRerated, bt Feindpriiegeiresndue 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

12



package structure has the advantages list as follow the FCBGA 5 package
structure of the present invention can avoid open circuit of the solder
bal | cracking generated by reinforcing stress due to tenperature 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 Al t hough specific enbodi nents have been illustrated and described, it

wi Il be obvious to those skilled in €héIM$ that various nodifications may
be made wi thout departing fromwhat is intended to be limted solely by

t he appended clains. 15 12 CLAIM5, 1. A structure of package, conprising: a
substrat e havidriguaiups efrnackags, ermpdsnieRict i ve |ines; sol der bunps el ectrically
coupling with said plurality of conductive lines; a patterned first elastic
dielectric layer, covering a partial region_ of a passivation |ayer forned
on chips; a cortiiaievevIngpdiurliRicosAidedingst t erned first el astic
dielectric layer to forma zigzag conductive |ayer pattern due to the

t opogr aphy of i atterned first. el asti
pography so?(?erqtl)u pseectchally coupling v.arith sa?d plurality of conductive lines;

a patterned first elastic dielectric layer covering a partial region of a 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 partially attached on said first elastic dielectric layer;

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 lines; and

a patterned third dielectric layer formed between said patterned first dielectric
layer and said conductive layer, wherein the material for said third elastic dielectric

layer comprises BCB, SINR (Siloxane polymer), epoxy, polyimides or resin.
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dielectric layer, wherein said zigzag conductive |layer pattern is partially
attached on said passivation |layer and partially attached on said first

el astic dielectric layer; a second elastic dielectric |ayer covering said
conductive layer, said second elastic dielectric layer having a plurality
of openi ngs, each of said openings having one of said plurality of solder
bunps forned thereon electrically coupling with one of said plurality of
conduct i veZ| i hee:strapdrea ipataioy dedutthirr coraprélieg tar pdni girewit fhoarde habiigneen
said patterned first dielectric |ayer and said conductive |ayer, wherein
the material for said third elastic dielectric Iayer conprises BCB, SINR
(Si | oxane Pwialifveefisoldspbadis el gnsrisallyi cgupling with siid plurality of Thedustivedines: e i n
claim1l1, further conprising a print circuit board, having a plurality of
sol der balls electrically coupling with said plurality of conductive |ines.
3. The structure in claim?2, further conprising an under-fill materi al
formed anong said plurality of solder bunps. 4. The structure in claim1l,
wherein said conductive |ayer at a fixed area of said structure of package
will not dir e@‘tlff Siructyre i Klay rid i g se g peisingandundsr-Hd mperialsigraed amoas
bunps are placed on said substrate, said zigzag conductive |layer pattern
acting as % QUffer of(faLd structure of package to absorb the stress. 5.
The st ructsBdPRIEY ofisplder DWRRS ein the material for said first dielectric

| ayer conprises BCB, SINR (Siloxane polyner), epoxy, polyimdes or resin,
wherein the material of said second dielectric |ayer conprises BCB, SINR
(Si | oxane pol yner),

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.

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

epoxy, polyimides or resin.

6. The structure in claim 1, wherein the material for said passivation layer is

polyimides, wherein the material for said conductive layer is metal alloy, wherein said
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epoxy, polyimdes or resin. 6. The structure in claim1l, wherein the
material for said passivation |ayer is polyimdes, wherein the materi al
for said conductive layer is netal alloy, wherein said 14 netal all oy
conprises Ti/Cu alloy or Cu/Ni/Au alloy, wherein the thickness of said
metal alloy is around 1020 mcron. 7. The structure in claim4, wherein
sai d zigzag conductive | ayer _pattern extends . from sai d bandi ng pad to
sol der padgﬁﬁgéﬁo%ﬁ?@p§5ﬁd C%@MBYC5A§V§HAWn@FﬂH e&ﬂ@ﬁgaﬁBagﬁg%ﬂ?émhine
segnent fromcenter of said chip to center of said solder bunp and a
radi us orient tlon fron1§8i2 center of said solder bunp of said zigzag
conductivéan€@(5”55¥¥@g IEDEFEPRg from said sol der bunp is greater than
45 8. The structure in claim4, further conprising: a plurality of bonding
pads fornmed on a die; and a plurality of bunping fornmed over said die and
connected to said plurality of bonding pads by conductive traces, wherein
an i ncluded angle between a line segnent fromcenter of said die to center
of said b i radi,us orientation from sai .center of sali yunpi ng
of said conaurts SRS ACHTR AR B LaPR Btdends IRl plle B el s
9. The structure in claim8, wherein said conductive traces extend froma

bondi ng %tsgidab(ﬂfaﬂqgugﬂf to §63}'d& P&ﬁ@ﬁd@g 'sai%Ssolder 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 said center of said solder bump of said zigzag conductive layer

pattern departing from said solder bump is greater than 45 ° .

8. The structure in claim 4, further comprising:

a plurality of bonding pads formed on a die; and

a plurality of bumping 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 die to center of said bumping and a radius orientation from said
center of said bumping of said conductive traces departing from said bumping a

greater than 45 7,

9. The structure in claim 8, wherein said conductive traces extend from a bonding

pad to a pad under said bumping.
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