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present invention relates to a method of manuf acturmmmmnmmmmaevel chip
si ze package. DESCRIPTON OF THE PRIOR ART On the basiisl bnd for

hi gh density nounting in a cellular phone, a digital viéensesa digital
canera .and the like, the chip size package (CSP) corresphtitiing to a

conpact package is going to becone rapidly popular. CSP. since a
nmounting area is smaller and a wiring length is sho“' m mmmwm rison with
a conventional |ead type package such as a thin snal ackage

(TSOP) and a quad flat package (QFP) , there is a characferi'stic that the
CSP is easily applied to a hi ghSPEetfiFEAEYC¥evi ce. Further, in conparison

with a flip chipin which a ghip | j unted on a substrate, since
it is possible to widen a p 1 bF ﬂiﬂ?ﬁ%ﬁ&f@ characteristic that it is
easy to METHOD OF MANUFACTURING WAFER LEVEL

CHIP SIZE PACKAGE

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to a method of
manufacturing a wafer level chip size package.

DESCRIPTON OF THE PRIOR ART

On the basis of a demand for high density mounting
in a cellular phone, a digital video, a digital camera
-and the like, the chip size package (CSP) corresponding
to a compact package is going to become rapidly popular.

In the CSP, since a mounting area is smaller and
a wiring length is shorter in comparison with a
conventional lead type package such as a thin small
outline package (TSOP) and a quad flat package (QFP),
there ie a characteristic that the CSPis easily applied
to a high-frequency device. Further, in comparison
with a £lip chip in which a chip is directly mounted
on a substrate, since it is possible to widen a pad
pitch, there is a characteristic that it is easy to
mount on the substrate. In other words, the CSP is

becoming rapidly popular because it is possible to



mount on the substrate. In other words, the CSP is becom ng rapidly
popul ar because it is possible to 2 achieve a high-speed and hi gh-density
nmounting on a level of the flip chip with hardi ness easiness in handling
on a level of the TSOP. Accordingly, a conventional nethod of

manuf acturing the wafer level CSP is as shown in Fig. 2, and is
constituted by a step of formng a desired thickness of thermal stress

rel axing | ayer 101 made of an insulating material on a wafer 100, a step
of formng aland 102 and a rewiring circuit 104 connecting' the |and 102
to a bonding pad 103 on a top surface,of the thermal stress relaxing |ayer
101, formng an insulating layer 105 on the rewiring circuit 104, and a
step of thereafteehifyent digoh-seisdernbitdph 106 =dny trantianenl®2. in this

case, the therngL Str hrekg i ng . Iaxgﬁ QO%rlomers a thermal strain of the
sol der bunp gene?até§§§u3 toﬁ%(%Pffgrencé“iﬁngg%f??%ﬁﬁgﬁfsl%f | i near

expansi on of theanaifiey and tikeeprémtced esdcuit board at a tinme of nounting
the wafer on the printed circuit board, thereby inproving a connection
service life. The tf&PRAI*Etress®relDMABtidPer 10athes mapPhly nade of a

resin havi ng anm@lh@z.satcitgl:_t..zyg tqgf&rf@? lieQ'el CSP is as shown in Fig.

2, and ie constituted by a step of forming a desired
thickness of thermal stress relaxing layer 101 made
of an insulating material on a wafer 100, a step of
forminga land 102 and a rewiring c.ircuit 104 connecting’
the land 102 to a bonding pad 103 on a top surface of
the thermal stress relaxing layer 101, forming an
insulating layer 105 on the rewiring circuit 104, and
a step of thereafter forming a soldexr bump 106 on the
land 102. In this case, the thermal stress relaxing
layer 101 lowers a thermal strain of the solder bump
generated due to a difference in coefficients of linear
expansion of the wafer and the printed circuit board
at a time of mounting the wafer on the printed circuit
board, thereby improving a connection service life.
The thermal stress relaxing layer 101 is mainly made
of a 1resin having an elasticity, deforms in
correspondence to the strain of the solder bump 106,
and reduces the strain on the basis of the deformation.
Inaddition, referencenumeral 107 is ainsulatinglayer

formed on the wafer 100.



correspondence to the strain of the solder bunp 106, and reduces the
strain on the basis of the deformation. |In addition, reference nuneral 107
is ainsulating layer formed on the wafer 100. 3 Further, in the
conventional structure, the thermal stress relaxing layer 101 is fornmed in
accordance with a printing process, the rewiring circuit 104 is fornmed in
accordance with a plating process. the insulating layer 105 is formed in
accordance with an applying process, and the solder bunp 106 is fornmed by
reprinting a solder ball on the Iland 102 and heating by a refl ow furnace.
However, there is a problemthat too;nmuch |abor hour and tinme' are
required for formng the insulating |ayer 105 and the solder bunp 106, and
an operation efficiedeyths: dgt ePeorareertipgpt hatruqtprehet®odnvent i ona

structure, sin t her nal r xing,layer .101 js. nade of the
Eﬁezltna%i &%egg r%'ig%%?g F; ¥ 901 ys f

insulating materia t 1's necessary to form the | and 102" n a center of a
top surface theseairdasee what &hermndisgapppoebdemdHatraanrexgess tinme is
required for formng. SUVWWARY OF THE | NVENTI ON The present invention is
made by taking f}ﬁfﬁi iﬁ?% is formed in accordance with a plating

process, the insulating 1layer 105 is formed in
accordance with an applying process, and the solder
bump 106 is formed by reprinting a solder ball on the

land 102 and heating by a reflow furnace. However,

there is a problem that too much labor hour and time’
are required for forming the insulating layer 105 and
the solder bump 106, and an operation efficiency is

deteriorated. Further, in the conventional structure,
since the thermal stress relaxing layer 101 is made

of the insulating material, it is necessary to form
the land 102 in a center of a top surface thereof, so

that there is a problem that an excess time is required

for forming.

SUMMARY OF THE INVENTION

The present invention is made by taking the points
mentloned above into consideration, and an object of
the present invention is to provide a method of
manufacturing a wafer level chip size package (CSP)
which can widely improve an operation efficiency.

Therefore, in accordance with a main aspect of

the present invention, there is provided a method of



ment i oned above into consideration, and an object of the present invention
is to provide a nethod of manufacturing a wafer |evel chip size package
(CsP) whi ch can widely inprove an operation efficiency. Therefore, in
accordance with a main aspect of the present invention, there is provided
a nmethod of 4 manufacturing a wafer |evel chip size package

conprising the steps of:
with a plating process, and form ng a thermal st

accor dance

post nmade of a conductive material such as a solder or the
remring circuit; formng an insulatigg | ayer made of a poly
like in the peripherg of the rewiring circuit and the thernmal stress

rel axi ng post ex&épt

TGP LBUr Heker lovel Keir [FdramackpaesEsipe

(CSP)

formng arewiring circuit on a wafer in

ress relaxing
i ke on the
imde or the

| axi ng post;

and formng a sq%Qg;igyﬂptggE&Qﬁgtggynal stress relaxing post, wherein the

thermal stress rel axing post, t

fornmed in

manuf act uri ng nettgqigEntloned above, it is preferable that

used as the

wi ating process, and forming a thermal gstress
relaxing post made of a conductive material such as
a solder or the like on the rewiring circuit;

forming an insulating layer made of a polyimide

or the like in the periphery of the rewiring circuit

insul ating | ayer and the sol der bunp are
accor dancéenminh agegtr B@nc praduit iong wakeces acedttdnlder, in the

a solder is

and the thermal stressrelaxingpost except atopsurface

of the thermal stress relaxing post; and

forming a solder bump on the thermal stress
relaxing post,

wherein the thermal stress relaxing post, the
insulating layer and the solder bump are formed in
accordance with a screen printing procesgs.

Further, in the manufacturing method mentioned
above, it is preferable that a solder is used as the
conductive material for forming the thermal stress
relaxing post. 1In this case, the connection between
the solder corresponding to the material for the thermal
gtress relaxing post and the solder bump is constituted
by a fusion on the bagis of an inter-rﬁetallic compound,
and is stronger than a fusion on the basis of a
cbunter-diffusionbetweenthesoldercorrespondingto

the material of the thermal stress relaxing post and



conductive material for formng the thermal stress relaxing post. In this
case, the connection between the solder corresponding to the material for
the thermal stress relaxing post and the solder bunp is constituted by a
fusion on the basis of an inter-netallic conpound, and is stronger than a
fusion on the basis of a counter-diffusion between the sol der
corresponding to the material of the thermal stress rel axi ng post and 5
the rewiring circuit in accordance with the plating process. Further, in
t he manufacturing nethod nmenti oned above, the structure may be made such
that a thermal stress support |ayer gmde of an insulating material and
provided with a receiving portion for an outer periphery of a | ower
portion of the sbrieevbihy atraritpdsiacicondoicet etk be malatshg ess rel axi ng
post is formed _opn g .top surface of the insulating layer in accordance
with a screen printing process. Accordingly, it is possible to further

| ower a thermal straiurtoért he sné danufbeiirind deabanwse ibned carryi ng out
the present invention is to formthe thermal stress rel axing post, the

i nsul ating | ayePP&fd £he FGPAEY DAY Gnmatt Fraande twe thermal

stress support layer made of an insulating material
and provided with a receiving portion for an outer
periphery of a lower portion of the solder bump at a
position of the thermal stress relaxing post is formed
on a top surface of the insulating layer in accordance
with a screen printing process. Accordingly, it is
possible to further lower a thermal strain of the sclder
bump.

A best mode for carrying out the present invention
is to form the thermal stress relaxing post, the
insulating layer and the solder bump in accordance with
the screen printing process.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross sectional view of a wafer level
chip size package (CSP) manufactured in accordance with
the present invention; and

Fig. 2 is a cross sectional view of a wafer level
CSP manufactured in accordance with a conventional
method.

DESCRIPTION OF PREFERRED EMBODIMENT

A descriptionwill begivenbelow of an embodiment



t he screen printing process. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
cross sectional view of a wafer |evel chip size package (CSP) manufactured
in accordance with the present invention; and Fig. 2 is a cross sectional
view of a wafer |level CSP manufactured in accordance with a conventi onal
met hod. DESCRI PTI ON OF PREFERRED EMBCODI MENT A description will be given
bel ow of an enbodinent 6 in accordance with the present invention with
reference to the acconpanying drawing. Fig. 1 is a view showing a cross
section of a wafer |evel chip size package (CSP) manufactured in
accordance with the present inventiong In the drawing, reference nuneral 1
denotes a wafer. Reference nuneral 2 denotes a bonding pad forned on the
wafer | . The bohBi F§CPEPLRTES sviFgotee UBKESRef erwiradionuvéthl 3 denotes a

rewiring circuit. toraed op fhe . waf 1.ny,accordance with a plating
process. Ref erence numeral 4 eno(?p(raasnyén?herrar?ﬁf‘gstress rel axi ng post forned

on the rewiring circuig. BiapdicadacoingacendekiYeon 8RLAKRIEaL such as a
sol der or the like. The thernal

level <chip size package (CSP) manufactured in
accordance with the present invention.

Inthedrawing, reference numeral 1 denotes awafer.
Reference numeral 2 denotes a bonding pad formed on
thewaferl. The bondingpad2 isageldUBM. Reference
numeral 3 denotes a rewiring circuit formed on the wafer
1 in accordance with a plating process. Reference
numeral 4 denotes a thermal gtress relaxing post formed
on the rewiring circuit 3 and made of a conductive
material such as a solder or the like. The thermal
stress relaxing post 4 is formed in accordance with
a screen printing process by a pressure type screen
printing machine. In this casgse, a solder is used as
the conductive material.

Reference numeral 5 denotes an insulating layer
formed on the wafer 1, and reference numeral 6 denotes
an insulating layer formed in the periphery of the
rewiring circuit 3 and the thermal stress relaxing post
4 except a top surface of the thermal stress relaxing
post 4 and made of a polyimide or the like. Further,

the insulating layer 6 is formed in accordance with

the screen printing process by the pressure type screen



stress relaxing post 4 is forned in accordance with a screen printing
‘process by a pressure type screen printing nmachine. In this case, a solde

is used as

the conductive naterial. Reference nuneral 5 denotes an

insulating layer formed on the wafer 1, and reference nuneral 6 denotes

an insulating |ayer forned in the periphery of the
stress rel axi ng post

the thernm

stress relaxing post 4 and made of a polyimde or the like.
insulating layer 6 is forned in accordance with the screen

process by the pressure type screen 7,printing machine.

remring circuit 3 and
4 except a top surface of the thernal

Further, the
printing

Ref er ence nuner al

denotes a solder bunp formed on the thermal stress relaxing post 4. The
sol der bunp 7 i8r{vrimgdmeehizecordance with the screen printing process by
the pressure type s n_printin chine. Reference nuneral 8 denotes a
thermal stress suppg%et%%rfag@eefm?%%r%eng SR°E°Y Sps°§§FF§’é‘§‘poff°rf“ﬁ§ i nsul ati ng

layer 6 and prouitdednwihil ac¥aceiatiaR@ndposd @0 SafoIisanpauper periphery
of a |ower portion of the solder bunp 7 at a position of t
stress rel axi ng’pb&tE A iR tafSerdppee Héhnele toress wuppery |ayer 8 is

made

process by the pressure type screen printing machine.
Reference numeral 8 denotes a thermal stress support
layer formed on a top surface of the insulating layer

6 and provided with a receiving portion 8a for an outer

e thernal

periphery of a lower portion of the solder bump 7 at’

a position of the thermal stress relaxing post 4.
Further, the thermal stress support layer 8 is made
of an insulating material such as a polyimide or the
like, and is formed in accordance with the screen
printing process.

In accordance with the present invention, since
thethermalstressrelaxingpost,theinsulatinglayer
and the solder bump are forﬁed ag mentioned above in
accordance with the screen printing processg, it is
possible to widely improve the operation efficiency
in comparison with the conventional manufacturing
method. Further, since the solder bump is formed
directly on the thermal stress relaxing post, 1t is
not necessary to form the land as in the conventional
method., Therefore, it is possible to reduce the

working process for forming the land.

r

7



of an insulating material such as a polyimde or the |like, and is forned
in accordance with the screen printing process. In accordance wth the
present invention, since the thermal stress rel axing post, the insulating
| ayer and the solder bunp are fornmed as nmentioned above in accordance
with the screen printing process, it is possible to widely inprove the
operation efficiency in conparison with the conventional manufacturing
met hod. Further, since the solder bunp is formed directly on the thermnal
stress relaxing post, it is not necessary to formthe land as in the
conventional nethod. Therefore, it ig possible to reduce the working
process for formng the |and. 8 Further, in the case that the solder is
used as the conducti V&*fBEEr it8l tHof2f0ERr G e e leheriraksst ress  rel axi ng
post, the connegiiQB,uidd LNe ok det punp, {3 (constityted by the fusion on
the basis of the inter-netallic conpound, and thus a firmconnection is
achi eved. Furtheelaximgt pestcasiee thatedthenthienntle sé1RSSHumIpport | ayer
constituted by the insulating material provided with the receiving portion

for the outer constituted by~ the fusion on the basis of the
inter-metallic compound, and thus a firm connection
is achieved.

Further, in the case that the thermal gtress
support layer constituted by the insulating material
provided with the receiving portion for the outer
periphery of the lower portion of the solder bump at
the position of the thermal stress relaxing post is
formed on the top surface of the insulating layer in
accordance with the screen printing process, it 1is
possible to further lower the thermal strain of the

solder bump.



peri.phery of the |ower portion of the solder bunp at the position of the
thermal stress relaxing post is fornmed on the top surface of the
insulating layer in accordance with the screen printing process, it is
possible to further ower the thermal strain of the solder bunp. 9 WHAT
IS CLAIMED IS: 1. A nethod of manufacturing a wafer |evel chip size
package (CSP) conprising the steps of: formng a rewiring circuit on a
wafer in accordance wth a plating process, and formng a thernmal stress
rel axi ng post nade of a conductive material such as a solder or the |like
on said rewiring circuit; formng an pnsul ating | ayer nade of a polyimde
or the like in the periphery of the rewiring circuit and the thernal
stress rel axi ng post except a !‘il&ﬁ'_éﬁrqléééﬂn*-"mai d thermal stress rel axing
post; and form ng a sqldery pu nmcsc%wnis QGLTRL ALLER9, 8L axI Ng post,
wherein said thermal stress relaxing pos |nsulaang Fayer and the
sol der bunp arephoknﬁﬂ(naP)aﬁm@&danQﬁtmethuamsefeen printing process. 2. A

nmet hod of nanufacturlng a wafer |evel CSP as
ormlng a rew1r1ng clircuitona wafer in accordance

with a plating process, and forming a thermal stress
relaxing post made of a conductive material such as
a solder or the like on said rewiring circuit;

forming an insulating layer made of a polyimide
or the like in the periphery of the rewiring circuit’
and the thermal stressrelaxingpost except a top surface
of gaid thermal stress relaxing post; and

forming a solder bump on said thermal stress
relaxing post,

wherein said thermal stress relaxing post, the
insulating layer and the solder bump are formed in
accordance with a screen printing process.
2. A method of manufacturing a wafer level CSP as
claimed in claim 1, wherein a solder is used as the
conductive material for forming the thermal stress
relaxing post.
3. A method of manufacturing a wafer level CSP as
claimed in claim 1, wherein a thermal stress support
layer made of an insulating material and provided with
a receiving portion for an outer periphery of a lower

portion of the solder bump at a position of the thermal



claimed in claim1, wherein a solder is used as the conductive materi al
for formng the thernmal stress relaxing post. 3. A nethod of manufacturing
a wafer level CSP as clainmed in claiml1l, wherein a thernmal stress support
| ayer made of an insulating material and provided with a receiving portion
for an outer periphery of a lower portion of the solder bunp at a position
of the thermal 10 stress relaxing post is forned on a top surface of the
insulating layer in accordance with a screen printing process. 4. A nethod
of manufacturing a wafer level CSP as clained in claim2, wherein a
t hermal stress support |ayer nmade of ;@n insulating material and provided
wth a receiving portion for an outer periphery of a |lower portion of the
sol der bunp at aspb%i% Feh2BIA ReSt Her AaFredsopesssapekaxfany pbst is forned on
gl’ J([)ggs:urface Ofthg h?ns&l@%ﬂl&gt I].Qgerl a:yneraclc%r gr(%é)er dwalrl%e a\Msth:egnscreen printing
Printing procesgs.

4, A method of manufacturing a wafer level CSP as
claimed in claim 2, wherein a thermal stress support
layexr made of an insulating material and provided with
a receiving portion for an outer periphery of a lower
portion of the solder bump at a position of the thermal
stress relaxing post ig formed on a top surface of the’
insulating layer in accordance with a screen printing

procegs.



