SPECIFICATION TITLE OF THE INVENTION METHOD OF MANUFACTURING WAFER LEVEL
CHIP SIZE PACKAGE BACKGROUND OF THE INVENTION FIELD OF THE INVENTION The
present invention relates to a method of ED 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 compari§@r¥\%?&§ 6 RAERnal lead type package such as a thin

small outline package (TSOP) a d flat g ere is a characteristic that the CSP
is easily applied to a high-frequenidf&' i 6 li? %IQQFEQT%N with a flip 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 td¥E0ENEdA Be LNEirald AN ALUT LRRIWE b g Rpidly BddBeEbecause it

is possible to 1

CHIP SIZE PACKAGE

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates to a method of
f) 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 pbpular.

In the CS8P, since a mounting area is smaller and
a wiring length 1is shorter in comparison with a
‘conventional lead type package such as a thin small
outline package (TSOP) and a quad flat package (QFP),
there igs a characterigtic that theCSPigeagily applied
to a high-frequency device. Further, in comparison
with a f£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 i1t is possible to



achieve a high-speed and high-density mounting on a level of the flip chip with hardiness easiness in
handling on a level of the TSOP. Accordingly, a conventional method of manufacturing the wafer level
CSP is as shown in Fig. 2, and is 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 forming a land 102
and a rewiring circuit 104 connecting the land 102 to a bonding pad 103 on a top surface of the

thermal stress, relaxing !E?y%r.lo ,formlr)sg§an insulating, layer 105, on the rewmné circuit 104, and a

step of thefeatter Torming a sofder BEmp T06 6N the 1and PR MY cARVRE iaFnd Brdss relaxing

layer 101 I(iwers ] thenr{naé train of the solder bumE gﬂen%rateg due to a difference in coefficients of
. eve @] ?}e ﬁ_% C 1&) . WLE dar 1lIl€eS 5, eas:.n?ss an
linear fl expansion of the watfer an printéd circuit board™ at a time of mounting the wafer on the

printed Cirﬁﬁ’gr{)&’ rldn%?egegy 'g:pi%v‘i]rggla %opn%cﬁign }g’g,e life. The thermal stress relaxing layer
1z . . : A

101 is mainly made of a resin having an elasticity, deforms in correspondence to the strain of the

solder bump 106, andrsduces he,strain op the bagis ottRe defgrmation. fla e og o
i 0

addition,referencenumeral107isainsulatinglayer formed on the wafeér 100.

manufacturing the wafer level CSP is as gshown in Fig.

2, and is 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

{J formingaland 102 and a rewiring circuit 104 connecting
the land 102 to a bonding pad 103 on a top surface of

the thermal stress relaxing layer 101, forming an
ingulating layer 105 on the rewiring circuit 104, and

a step of thereafter forming a solder bump 106 on the

land 102. In this case, the thermal stress relaxing

layver 101 lowers a thermal strain of the solder bump
generated due toa difference in coefficients of linear

(7 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 resin having an elasticity, deforms in

" correspondence to the strain of the solder bump 106,

and reduces the strain on the basgis of the deformation.
Inaddition, referencenumeral 107 isa insulating layer

formed on the wafer 100.



2 Further, in the conventional structure, the thermal stress relaxing layer 101 is formed in accordance
with a printing process, the rewiring circuit 104 is formed in accordance with a plating process, the
insulating layer 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 sﬁ@&%éﬁng layRr 161 % mERE BEME MilRng Tatehigi it & heceSShry to form

the land 102 in a'%eriter of a top surface thereof, so (ghat there is a_prohlem that an e;éces.s time is

required ot c?r%lna@. SURMMARY OF RVERTI IQ}fﬁé:pre]sngit invehtion & made bylt%lking the

points mentioned %bove into con%deration and an object of the greser‘g Hl‘\a/ention is 1o, provide a

method of Sanu acfﬁﬂr?gea vVané_'r evél ckﬁ)pks:'iznetplanﬁagg f(%?FS Whiich can witfe?ywi%nrprloRI/g an

operation efficiency. Thergipre; In aggqrdange with gé“@!%‘raégen%gf with a plating
process, the insulating layer 105 1is formed 1in
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,

@9 there ig 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 insgulating material, it is necessary to form
the land 102 in a center of a top surface therecf, 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
mentioned 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



the present invention, there is provided a method of 3 manufacturing a wafer level chip size package
(CSP) comprising the steps of: forming a rewiring circuit on a 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 the rewiring circuit; forming an insulating layer made of a polyimide or the like in the
periphery of the rewiring circuit and the thermal stress relaxing post except a top surface of the
thermal stress rleil%)gn%%cpt; and formic_gg a so@er bLT’\p n.the thermal stress relaxi?ggg t, wherein

the thermal Stréss re?axmg 1;)8& {Re “lrnsu?a]fing fay&rand theFsotder Surks aré 36thed T Accordance

with a scre %er' ik progess Furthgr in the manufacturing method mentioned j above, it is
=] 1 . . ’ .
preferable t%]atg’sog; er |s§use51§s e &%dl?c%:ve material for forming the thermal stress relaxing

post. In this case. the cannegfignelyieen e solder ¢ariespanding J9.the mareiial ot fhe dherml

stress relaxing post and the Solder bump Is Constituted by a fusion on the basis of an mter-metallic

compound,, aRd,iSSUQNQE! {HaY IUAVLALINC DANS PL3ning a thermal stress

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

o
2

. 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 process.
Further, in the manufacturing method mentioned
g} above, it is preferable that a solder is used asg the
conductive material for forming the thermal stress
relaxing post. In thig casgse, the connection between
the solder corresponding tothematerial for the thermal
stress relaxing post and the solder bump is constituted
by a fusion on the basis of an inter-metallic compound,
and is stronger than a fusion on the basis of a
counter-diffusion between the solder corresponding to

the material of the thermal stress relaxing post and




counter-diffusion between the solder corresponding to the material of the thermal stress relaxing post
and 4 the rewiring circuit in accordance with the plating process. Further, in the manufacturing
method mentioned above, the structure may be made such that 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 stress relaxing post is formed on a top surface
of the insulating layer in_accordance with_a screen printing process. Accordingly, itis ppssible to
further IOW(]e%‘rLrl a%hé?l?n“éfsﬁrlarllrgof?hlers%ﬁldle}: bi']rrﬁpfaL B&st ?‘?1%)185 ?or‘&’élrtfy%ilngttl)%% th etgjeﬁtg%vention
is to form t q_,tggré@%s:tress 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

_sectlo_nal view of a w&fneg leyel ,C qls%%%acllﬁ% eu(ggg)crlg%r%urgtggg% }Q?agc%gaqgg (\)/vrqg he present
invention; and Fig. 2 Is a cross sectional view of a wafer leve manutactured in accordance with
aconventigdlve, the structure may be made such that 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 stress relaxing post is formed

4

on a top surface of the insulating layer in accordance
with a screen printing process. Accordingly, it is
possible to further lower a thermal strainof the solder
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.

{3 BRIEF DESCRIPTION QOF 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 be givenbelow of an embodiment




method. DESCRIPTION OF PREFERRED EMBODIMENT A description will be given below of an
embodiment 5 in accordance with the present invention with reference to the accompanying drawing.
Fig. 1 is a view showing a cross section of a wafer level chip size package (CSP) manufactured in
accordance with the present invention. In the drawing, reference numeral 1 denotes a wafer.
Reference numeral 2 denotes a bonding pad formed on the wafer 1 . The bonding pad 2 is a gold

UBM. Refe{erpgie Q%@%ral 3 denot%?latorlgwirirp cirCllJ,lili:formed oré the wafeEh} meafccordance with a

. alce wl =] es nyvencionwi arerl -
platlng process. (I;Qe erence numeral 4 eno?es a tﬁermgﬂ sYress relaxmg poOst :Formea on(‘fﬁ:e rewiring

circuit 3 anggnagﬁé)f %83!‘:9&\ t%m%%riaé%%g as a solder or the like. The thermal stress relaxing

11Ng. .
post 4 is formed in accordanc streen prlntlna process by a pressure type screen printing

machine. In this caga & soldgrssellap Lhesonuctive.paterial, QReferengenmerg) & denotes an

insulating layer formed on the wafer 1, and reference numera enotes an msu?atlng ayer formed in

the peripherp gfdhe chip size package (C8P) manufactured in
accordance with the present invention.

Inthedrawing, reference numeral 1 denotesawafer.
Reference numeral 2 denotes a bonding pad formed on
thewaferl. The bondingpad2 isagoldUBM. Reference

ﬁ) numeral 3 denotes a rewiring circuit formed on the wafer
1 in accordance with a plating process. Reference
numeral 4 denotes a thermal stress 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 case, a solder is used as
the conductive material.

Reference numeral 5 denotes an insulating lavyer
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




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 6 printing machine.
Reference numeral 7 denotes a solder bump formed on the thermal stress relaxing post 4. The solder
bump 7 is formed in accordance with the screen printing process by the pressure type screen printing
machine. Referegc::Le numeralg denotes a thermal stress support layer formed on a top surface of the

“insulating Igﬁ%% an%%rg\l/?d% With a receiving portion 8a for an outer J periphery of a lower portion

of the solder bumpiaf osition of the thermal stress relaxing post 4. Further, the thermal stress
support layer 8 is ma%eeacg):fo%n (?n%su%%ﬁéa ma eriZI §L?C%Oa{:é%spo&fyi§q?§e%? th%ﬁllwé? ang is" f%‘ri?ned in

accordanc%Wit,pl,}ge_tc,ﬁréegg1 é)iinéigggrgge%%/ g}l%clcagnrdaﬁrj‘g% Wi}; the Qrﬁseegt irivcfgtiogusrilnce the

thermal stress relaxing post, the insulating e solder bump are formed a8 mentioned

above in ageosdanaeywithdfie scieen PHRINGAHESS, | 15, Passible 4o widgly Inuoyethg gperation

efficiency
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

{) periphery of a lower portion of the solder bump 7 at
a pogition 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 sgcreen
printing process.

In accordance with the present invention, since
the thermal stress relaxing post, the insulating layer
and the solder bump are formed as mentioned above in
accordance with the screen printing process, 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, it 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.




in comparison with the conventional manufacturing method. Further, since the solder bump is formed
directly on the thermal stress relaxing post, it 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. 7 Further, in the
case that the solder is used as the conductive material for forming the thermal stress relaxing post,
the connection with the solder bump is constituted by the fusion on the basis of the inter-metallic
compound, and thuEs a firm connection_,s achieved. Further IQ the casg that the thermal stress

ur Be% .1n. the c?se tha% & ? ﬁ? er.i1g uFe a%
support layer constituted by thé insulating’ material provided with thé récelving portion for the outer

periphery of the ko&vl%zgﬁ%t&o ﬁétn\%ﬁoéqqgwoa} e pesition of the thermal sfress relaxing post is
formed on the top surtace of the insulating layer in accorglancgwn the screen printing process, it is
possible to,furiher lowgr g dhermaj sirain, i the, solder Bk, 2.8,Glalls ger bump is
constituted by the fusion on the basis of the
inter-metallic compound, and thus a firm connection
ig achieved.
Further, in the case that the thermal stress

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 is
possible to further lower the thermal strain of the

solder bump.




1. A method for manufacturing a wafer level chip size package (CSP) comprising the steps of: forming
a rewiring circuit on a wafer by a plating process; forming a thermal stress relaxing post made of a
solder on said rewiring circuit by a screen printing process; forming an insulating layer made of an
insulation material in the periphery of the rewiring circuit and the thermal stress relaxing post except a
top surface of the thermal stress relaxing post by a screen printing process; forming a thermal stress
support layer made of an insulation material on the insulating layer except said solder bump by a
screen pringig pracess to form a receiving portion in the thermal stress support layer around the top
surface of the thermal stress relaxing post; forming a solder bump on the top surface of the thermal
stress relaxing post and in the receiving portion by a screen printing process; and carrying out the
respective Screeh pAstingoprocessesmby usingtaiprassure type Sereenprinting eddhing 19 e
package (CSP) comprising the steps of:
forming a rewiring circuit on a wafer by a plating
processy
forming a thermal stress relaxing post made of a
solder on said rewiring circuit by a screen printing
processy
forming an insulating layer made of an insulation
material in the periphery of the rewiring circuit and the
thermal stress relaxing post except a top surface of the

thermal stress relaxing post by a screen printing process;

forming a thermal stress support layer made of an
insulation material on the insulating layer except said
solder bump by a screen printing process to form a
receiving portion in the thermal stress support layer

around the top surface of the thermal stress relaxing post;

forming a solder bump on the top surface of the
thermal stress relaxing post and in the receiving portion

by a screen printing process; and

carrying out the respective screen printing processes

by using a pressure type screen printing machine.



