15 MAR 2007 Structure of package BACKGROUND OF THE INVENTI g?eld
of the Invention This invention relates to a wafer |evel pac age and nore
particularly to a wafer |evel package structure, the mafer | evel package
structure can avoid the open circuit caused by the solder ball cracking 10
due to the tenperature variation inducing the reinforcing stress between
the solder balls and a print circuit board. 2. Description-of the Prior Art
.15 The earlier lead frane package technology is already not suitable for
t he advanced sem conductor dice due to the density of the termnals

t hereof is too high. Hence, a new package technology of BGA (Ball Gid
Array) has been devel oped to satisfy the packagi ng requirenent for the
advanced sem conductor dice. éghe BGA 20 has an advant age of that
the spherical termnals has tﬁﬂﬁt%r % Kag® that of the lead frane
package, and the term nals of the BGA are unlikely to be damage and
deform In addition, the shorter signal transmtting distance benefits to

rai se the operating frequep@kdRousenberfikontBR{GRuUi rement of faster
efficiency. Mdst of the package 1 15 MAR 2007 technol ogies divide dice on
a wafer into respective dice and then to ’

5 1. Field of the Invention

This invention relates to a wafer level package, and more
particularly to a wafer level package structure, the wafer level package
structure can avoid the open cireuit caused by the solder ball cracking

10  due to the temperature varia.ﬁon inducing the reinforcing stress

between the solder balls and a print circuit board.
2. Description of the Prior Art

15 The earlier lead frame package technology is already not suitable
for the advanced semiconductor dice due to the dehsity 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 dice. The BGA patkage

20 has an advantage of that the spherical terminals has a shorter pitch
than that of the lead frame package, and the terminals of the BGA are
unlikely to be damage and deform. In addition, the shorter signal
transmitting distance benefits to raise the operating frequency to

corform to the requirement of faster efficiency. Most of the package



package and test the die respectively. Another package tec I , 'l ed
"'Wafer Level Package (W.P)", can package the dice on a Waﬁ;?wﬁgfzoor&eﬁ
dividing the dice into respective individual die. The W.P 5 technol ogy has
sonme advant ages, such as a shorter producing cycle tine, |ower cost, and
no need to under-fill or nolding. Besides, a partial package structure
using in the present nmarketing is shown as Fig. 1. The package structure
conprises an 10 isolation layer 103 and a passivation layer 102 of an IC
device 100. The material of the isolation |ayer 103 may be a dielectric

| ayer with a thickness of 5 mcron such as BCB, polyimdes etc.. The
material of the passivation layer 102 is polyimdes or SiN The
redistribution |layer(RDL) 104 is conbined with the isolation |ayer 103, Al

pads .101 of {&nnbRdd ERVAS diceTbR drRdafer altoofespbetiveedicat amd uhenrtol ayer ( RDL
) 104 may be Cu/N/Au alloy with a thickness of 15 m cron. Moreover, an
i sol ati on | pypekage0snd deel she e respestiveliut AoatheaykackperperhngReY,And, t he

redi stribution,l 04, has Lurality., of eni ngs. Each of the
openi ngs has"%tu"sdg‘?[@'r@fe(‘ﬁ%")@l %’681{5(‘%? @?Te@w FEal k%%%gt&'e R B’ra?% circuit
20 board or g t QT ti R8sk afjon 5 may be
a dielectri cB a%?‘ﬁg’lﬁi@% a%eng% %x%%ﬁgfﬂ%%llgh/?lnﬁ%‘g% I;éi%eg .T%:WI},O

af or ement jonesthpatdegdiens sbiiet Adeurgesay ahich aeedshaner posiudiogalycleat erial to

intensively fix the solder ball 106. It has a 2 15 MAR 2007
timme, lower cost, and no need to under-fill or tnolding,.

Besides, a partial package structure using in the present

marketing is shown as Fig. 1. The package structure comprises an

10 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 p;:’lyimide“s or SiN. The redistribution

layer{ RDL.)104 is combined with the isolation layer 103, Al pads 101 of

15  fthe 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

redistribution layer (RDL) 104 has a plurality of openings. Each of the

openings has a solder ball 106 to electrically couple with a print circuit

20 board or external parts. The material of the isolation layer 105 may be
a dielectric layer such as BCB, epoxy, or polyimides etc..

The aforementioned package structure generally needs an
additional material to intensively fix the solder ball 106. It has a



drawback nentioned as follow the adhesion between the redig rl\ﬁ%ﬂti | ayer
(RDL) 104 and the isolation |ayer 105 is too strong, which is rawback to
the solder ball. Wen the solder ball 106 joints to the print circuit
board, the stress nmay be induced by tenperature 5 influence at the joint.
part between the solder ball 106 and the redistribution |ayer (RDL) 104,
it is indicated by the area 107, the solder ball 106 will be cracked ow ng
to reinforcing stress raised by tenperature variation, thereby causing
open circuit between the solder ball and pad. 10 In view of the

af orenenti oned, the present invention provides an inproved wafer |evel
package structure to overcone the above drawback. 15 SUWARY OF THE

I NVENTION It is an objective of the present invention to provide a wafer
level pacm%‘f’&ﬁﬁ&%&ﬁéﬁ%ﬂﬂ@&%ﬂ@ﬁﬁ: ﬂh@ﬁhe?@ﬁk@&%«aﬁﬁ RHE keliStrtfutidne present

I nvention can avoid open circuit due to solder ball cracking by 20

rei nforcing $4yeeIRDIMaogr ss¢rthelisvlanbhdayqar Q05 destca swbry, Waickl ispackage
structure. The package structure conprises a first patterning isolation

| ayer, a contawbaske tetherscider hale¥Gien Pt caldse gl dP&ticHs yie The

first 315 I.\p%ltzglor%uit board, the stress may be induced by temperature

5 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 soider

ball and pad.
10
In view of the aforementioned, the present invention provides an
improved wafer level package structure to overcome the above
drawback.
15 SUMMARY OF THE INVENTION

It is an objective of the present invention to provide a wafer level
package structure. The wafer level package structure of the present
invention can avoid open circuit due to solder ball cracking by

20 reinforecing siress.

The present invention provides a walfer level package structure.
The package structure comprises a first patterning isolation layer, a

conductive layer and a second patterned isolation layer. The first



patterned isolation |ayer is provided adjacent to a passi vaid of an
IC (Integrated Circuit) The conductive |ayer is confi gureda%dvg;h%ﬁ%ﬁ?
passivation |layer and netal pads of the IC to have a curved or winding or
zi gzag conductive pattern. The second patterned isolation |ayer is 5 forned
over the conductive layer having a plurality of openings, and contact

netal balls can be fornmed in the openings to electrically couple to a

print circuit board. The conductive layer will not directly stretch the
netal pads when 10 the contact netal ball joints to a print circuit board.
The zigzag conductive |layer creates buffer area, |ike a cushion to absorb

the stress by poor adhesion between the curved or zigzag conductive |ayer
pattern and the patterned first isolation layer. 15 BRI EF DESCRI PTI ON OF

THE DRAW NGS rﬁ@&’ j : ; : of the
present inve Eﬁc?n WIF Iﬁg%%ﬁig%ﬁég aﬁ%éggﬂ{a%g ?E%@%P’nﬁgﬂ@ﬁgﬁgﬁ | owi ng
detai | ed descid K { Intepaesd Cadcatt)i.rmmheamnidutive tayair id coifrurad ofleaiangs, in
which: Fig. 1 is a schematic diagramof a conventional wafer |evel- package
structure. Firgssivatign JagrHewhmictal diadgroditeiC dadayaferuived or vadituge

structure ac %Cx)'rzgtéznﬁ% cgc?n&&c%iv@rl:?ai?e%. %\éesnécbgg'paﬁte]r%eyﬁgoléggg layer is
5 {ormed over the conductive layer having a plurality of openings, and
contact metal balls can be formed in the openings to electrically couple

to a print circuit board.

The conductive layer will not directly stretch the metal pads when

10 the contact metal ball joints to a print circuit board. The zigzag
conductive layer creates buffer area, like a cushion to absorb the stress

by poor adhesion between the curved or zigzag conductive layer pattern

and the patterned first isolation layer.
15 BRIEF DESCRIPTION OF THE DRAWINGS

The above objects, and other features and advantages of the
present invention will become more apparent after reading the
following detailed description when taken i conjunction with the

20 drawings, in which:

Fig. 1 is a schematic diagram of a conventional wafer level package

struchare.

FIG. 2 is a schematic diagram of one wafer level package

structure according to the present invention.



DESCRI PTI ON OF THE PREFERRED EMBCDI MENT The present |nventhﬂpNF

backend structure of wafer level 5 packaging, and the scope 0 the present
invention is expressly not I|imted expect as specified in the acconpanying
clai.ms. The present invention discloses a structure of package,

conprising: a patterned isolation |ayer covering a partial region of a
underlying layer; and a conductive |ayer configured on the patterned

i solation |ayer to have a 10 zigzag pattern to absorb stress due to the

t opography of the patterned isolation |ayer. Werein the material for the
I sol ation |ayer conprises BCB, SINR (Siloxane polyner), epoxy, polyimdes
or resin. The material for the conductive layer is netal alloy. 15 As
shown in FIG 2, it is a schematic diagram of one wafer |evel package
structure according to the present invention. The wafer |evel packaging is

expressly not limt LT | I ng clains of

the present inventi §§E§¢%§5‘§P@8§ﬁ%f§ﬁﬂ?¢¥ﬂ‘é§%ﬁﬁ@gwat t er ned

i sol ation |ayer 203 covering a partial region of 20 passivation |ayer 202

of a device 200. The material of the isolation |ayer 203 nmay be

di el ectric, such Tas BeB:ntShMEL{GL lpoaddes pdiaghend struepaveyof waley levietles or

resin etc.. The patterned I sol ation |ayer 203 has a plurali tf_’;’ of openi ngs
0

to expose % hePashagisyians Pa SCORE | AHeApEESeRbIVention. (el iRt he
passivation |g¥Rty HPeGOMP'ShERA LY Y Secdipatlythy cRudR. M A nt :

invention discloses a structure of package, comprising: a patterned
isolaﬁon layer covering a partial region of a underlying layer; and a
conductive layer configured on the patterned isolation layer to have a
10 zigzag pattern to absorb stress due to the topography of the patterned
isolation layer. Wherein the material for the isolation layer comprises
BCRB, SINR (Siloxane polyn_zer), epoxy, polyimides or resin. The material

for the conductive layer is metal alloy.

15 As shown in FIG. 2, it is a schematic diagram of one wafer level
| package structure according to the present invention. The wafer level
packaging is expressly not Hmited expect as specified in the
accompanying claims of the present invention. The present invention
comprises a patterned isolation layer 203 covering a partial region of

20 passivation layer 202 of a device 200. The material of the isolation
layer 203 may be dielectric, such as BCB, SINR (Siloxane polymer),
epoxy, polyimides 01; resin etc.. The patterned isolation layer 203 has a
plurality of openings to expose the underlying passivation layer 202.

The material of the passivation layer 202 comprizes polyimide or SiN.



The area indicated by 207 will suffer the external force a AR 2 | G

. 2. The redistribution |layer(RDL) 204 on the patterned isol Z‘t?on Iazy({ahr7F 203
is configured with a zigzag or wi nding conductive |ayer pattern 5 owing to
the pattern topography of the isolation layer. In one preferred enbodi nent,
the material of the conductive |layer includes Ti/Cu alloy or Cu/N/Au
alloy with a thickness of 15 mcron. The Ti/Cu alloy may be fornmed by
sputtering technique, the Cu/ N/Au alloy may be formed by electroplating.
The material of the netal pads 201 may be Al or Cu 10 or the conbination.
Furthernore, an isolation layer 205 is forned on the conductive |ayer 204
and the isolation |ayer 205 have a plurality of openings. Each of the
openi ngs has a contact netal ball 206 to electrically couple to a 15 print
ci rcui t boar dfHeRGBY indicetederna07 pdll saffentite ctiema) forctlae shommaint FIGret al  bal |
206 may be a conductive ball such as solder ball 206. The material of the
i sol ation | ayer 205 may be forned of dielectric such as BCB, SINR

(Si | oxane pol yner), epo ol yi_m [ tC. . . tive
| ayer 204 adj ace efS&Fﬁb‘f‘ﬁ%#YgF ggﬁ%%o%ﬁ §1t 8%2‘%%1&5?%8%83&%0318@%% will not
directly strefghid b_&ﬁg_&:@h wﬁﬁsa?&%eagfo; Wit B h s CAMIRRERE 18fert PRLtb& devi ce
200 due to the passivation layer 202 tightly "catches" the conductive
| ayer 204 Sy aviegscliberpaticst tosemiaplyy of e isokesiontlayen dntdnsrprefireed .
temperature Ierr]rfléoud%]l%gt,wmlel mgger{ai %'il%ﬁg cgl\fxmdtra.]&iveeslayer includes Ti/Cu alloy

or Cu/Ni/Au alloy with a thickness of 15 micron. The Ti/Cu alloy may

be formed by sputtering technique, the Cu/Ni/Au alloy may be formed

by electroplating. The material of the metal pads 201 may be Al or Cu

10  or the combination.

Furthermore, an isolation layer 205 is formed on the conductive

layer 204 and the isolation layer 205 have a plurality of Dpenings.. Each

of the openings has a contact metal ball 206 to electrically couple to a

15  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 isolation layer 205 may be formed of dielectric such as
BCB, SINR (Siloxane polymer), epoxy, pelyimides or resin etc..

20 The conductive layer 204 adjacent to the fixed area 210 of the
package structure will not directly stretch the metal pads 201 of
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



15 MAR 2007 to the conductive |layer 204 directly joint to H]W!R%% tion
| ayer 202 when the solder ball 206 nounts to the print circui oard, it
may induce thermal stress. 5 Besides, in the buffer area 209 of the
package structure, the conductive layer 204 is partially attached to the
passi vation |ayer 202 and partially formed on the isolation |ayer 203 so
that the conductive layer 204 is configured to have a curve or zigzag
pattern. The stress generated by tenperature variation will be distributed
due to the shape 10 of the conductive |ayer and the zigzag structure of the
conductive layer acts as a cushion to release the thermal stress. The
adhesi on between the conductive |ayer 204 and the isolation |ayer 203 is
poor, the conductive layer 204 will slightly peel fromthe surface of the

isolation | 203 .when externgl .force. a i gd. L.onf the
conducti ve 1ggFE@@ézpng}lpﬁvebﬁayicﬁgbgra@é%ct‘éwo@ﬂooﬁ%pgg&%%é{gE%{E?\r?e ayer
pattern with g ! I I ; ; t r mal
Crress, " Thordeor SR sRRIFTRINE0E Sl o e B I e

i ncreased. bdhesd tekynal whess.t he sol der ball. 206 is far away fromthe

bondi ng pad. 20 The present invention also conprises a patterned isolation
| ayer 208 formed between the isolation |ayer 203 and the conductive | ayer

200 Lo LD eese gl ottt eushe 1P g LISAERRANE QulSieolod
of the isol athgfubtdclayéP 20008 RJE88y BEBch&l NRtASHheNAEoN layer 202
and partially formed on the isolation layer 203 so that the conductive
layer 204 is configured to have a cuuve or zigzag pattern. The stress
generated by temperature variation will be distributed due to the shape
10 of the conductive layer and the zigzag structure of the conductive layer
acts as a cushion to release the thermal stress. The adhesion between
the conductive layer 204 and the isolation layer 203 is poor, the
conductive layer 204 will slightly peel from the surface of the isolation
layer 203 when external force applied. The extension of the conductive
15 layer will be increased owing to curved conductive layer pattern with
zigzag scheme will slightly peel and absorbs the thermal stress.
Therefore, the life time of the i:ackage structure will be increased.
Especially, when the solder ball 206 is far away frotn the bonding pad.

20 The present invention also comprigses a patterned isolaﬁnﬁ layer
208 formed between the isolation layer 203 and the conductive layer
204 to increase the zigzag level (namely, increase the number of the
zigzag shape) of the conductive layer under the solder ball. The
material of the isolation layer 208 comprises BCB, SINR (Siloxane



7 15 MAR 2007 polyner), epoxy, polyimdes or resin. Hence,1galﬁn:md%']mto
the present invention, the aforenentioned package structure has the

advantages list as follow the wafer |level 5 package structure of the
present invention can avoid open circuit of the solder ball cracking
generated by reinforcing stress due to tenperature variation after the

sol der ball's solder joined on the print circuit board. WMreover, it does
not need an additional material to intensively fix the solder ball. to

Al t hough specific enbodi nents have been illustrated and described, it wll
be obvious to those skilled in the art that various nodifications my be
made w t hout departing fromwhat is intended to be limted solely by the
appended clainms. 15 s 15 MAR 2007 CLAIMS What is clained is: 1. A

structure of ggﬁg : 9@5 Welch erned first isolation |ayer
covering a pagﬁ a ﬁéa&lﬁo o‘#lﬁlgﬂg%%grs%g ion |ayer;

_ Hence, according to the present invention, the aforementioned
package structure has the advantages list as follow: the wafer level
5 package structure of the present invention can avoeid open circuit of the
solder ball cracking generated by reini:orcing stress due to temperature
variation after the solder balls solder joined 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
desecribed, 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



a conductive layer fornmed on said patterned first |sola1|cwhéﬂ# %§Q7forn1.
a zigzag conductive |ayer pattern due to the topography of sal er ned
first isolation |ayer, wherein said zigzag conductive |ayer pattern is
.partially attached on said passivaghg&¥lsyer and partially attached on
said first isolation |layer;. a sec N8I at i on | ayer covering said
conductive layer, said second isolation |ayer having a plurality of

openi ngs, each of said openings having a contact netal ball electrically
coupling with an_external part; and the adhesion between said conductive
| ayer and Waatdsiclaimaed dg layer is poor, said conductive |ayer will
slightly peel fromthe surface of said isolation |ayer. 2. The structure
in claiml, mherein sai d conductive | ayer at a fixed area of said

structure, of, pack E.E%Itgﬂl tretch netal pads when said
cont.act n%tél Fﬁ‘gﬁe g¥p?%% d ri ntgsm rcuit board, said :'zigzag

conductive |ayer . .acting A3 313?}5’(5&5 1@l egab@lveimqgagephﬂnabaegmn hef astress.
3. The strucfuf& |n C a|m¥[ urther Conprising a patterned third

i sol ation.layerl ﬂrl bet ween said patterned first isolation |layer and 9
15 MAR 20 sal uctlve | ayer; wherein the material for said third

i sol ation | a)ée&on&ﬁﬂﬁ{résl 85eBfRm&l MY §&d paajrwnpdlmrl)mlaémiﬂyeﬁoﬁ% m des
or resin; wherein the material for said first isolation |ayer C{ISGS

BCB, S| NRfgrm a zigzag conductive layer pattern due to the topograpiy o sa
patterned first isolation layer, wherein said zigzag conductive layer
pattern is partially attached on said passivation layer and partially
attached on said first isolation layer;.

a second isolation layer covering said conductive layer, said second
' isolation layer having a plurality of openings, each of said openings
having a contact metal baﬂ electrically couplifig with an external party
and |
the adhesion between said conductive layer and said isolation layer is poor,

said conductive layer will slightly peel from the surface of said isolation layer.

2. The structure in claim 1, wherein said conductive layer at a fixed
area of said structure of package will not directly stretch metal pads
when said contact metal ball is placed on a print circuit board, said
- zigzag conductive layer acting as a buffer of said package to absorb the

gtress.

3. The structure in claim 1, further comprising a patterned third

isolation layer formed between said patterried first isolation layer and



(\S_i | oxane “pol yner), epoxy, polyimides or resin. 4 The strucf WFARrhtﬁif" m 1,
wherein the material for said passivation |ayer is polyini whérein the
material for said conductive layer is nmetal alloy; wherein sal d metal
alloy conprises Ti/Cu alloy or Cu/N/Au alloy, said Ti/Cu alloy being
formed by sputtering and said Cu/N/Au alloy bei.ng fornmed by

el ectropl ating; wherein the thickness | of said nmetal alloy is around
10-20 micron. 5. The structure in claim 2, vvherein the material of said

ot ori a1 o SLHFCREIHE =ves ‘XPPB?MTQ%St 5] PSR iRl (e
Co1 tor - ban (ot Brine Ry 15 ciéﬂé%%‘agepo erea?sﬁﬁ'd Fopp C@p%‘é%?le%%;i.éﬁ
cont i gur ea Shedn AR B RER s R By ”Pﬁ%l@t@ﬂ?%sf%riéemfr‘i‘?%?%% 0o
The.adhesi o Betug 0 Laee) OBy Bl a e T Sl acion 1 ayer is

poor, said conductive layer will slightly peel fromthe surface of said
|sol ation layer. 10 15 MAR 2007

4. The structure in claim 1, wherein the material for said paSSWatlon

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

of said metal alloy is around 10~20 micron.

5. The structure in claim 2, wherein the material of said metal pads

comprises Al or Cu.

6. The structure in claim 1, wherein the material of said second -
isolation layer comprises BCB, SINR (Siloxane polymer), epoxy,

polyimides or resin; wherein said contact metal ball is solder ball.

7. A structure of pa_ckage, comprising:

a patterned isolation layer covering a partial region of a underlying
layer; - a conductive layer configured on said pat'terned isolation
layer to have a zigzag pattern to absorb stress due to the topography of

said patterned isolation layer s
and

the adhesion between said conductive layer and said isolation layer is poor,

said conductive layer will slightly peel from the surface of said isolation layer,

10



8.« The structure in claim?7, wherein the material for said 1§M€%£ﬁb7layer
conpri ses BCB, SINR (Siloxane polymer), epoxy, pol yimdes o

‘wherein the material for said conductive layer is netal alloy. 5 9. The
structure in claim8, wherein said netal alloy conprises Ti/Cu alloy or
Cu/Ni/Au alloy; wherein said Ti/Cu alloy is forned by sputtering; wherein
said Cu/Ni/Au alloy is formed by electroplating. 4 10 10. The structure in
~claim 8, wherein the thickness of said netal alloy is around 1020 m cron.
15 20 11

8. The structure in claim 7, wherein the material for said isolation
layer comprises BCB, SINR (Siloxane polymer), epoxy, polyimides or

resin; wherein the material for said conductive layer is metal alloy.

9. The structure in claim 8, 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.

b

10 10. The structure in claim 8, wherein the thickness of said metal alloy
is around 10~20 micron.

15
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