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present invention relates to a nethod of mnanufacturing a wafer level chip
si ze package. DESCRI PTON OF THE PRIOR ART On the basis of a demand for
hi gh density nmounting in a cellular phone, a digital video, a digital
canera and the like, the chip size package (CSP) corresponding to a
conpact package is going to becORBOIEIART IMpul ar. In the CSP, since a
mounting area is smaller and a wiring length is shorter in conparison with
a conventional |ead typeTpackmgers THE asNEMTnoxal | outline package
(TSOP) and a quad flat package (QFP), there 1s a characteristic that the
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it is possible to wwden a pad pitch, there is a characteristic that it is

easy to nount on the s%ﬁﬁe.slfzoﬁhefpw%}léﬁe CSP is

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 PRIOQOR 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
toeacbmpactpackagejjsgoingtxnbecomerapidlypopular.

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 f£lat package (QFP),
there is a characteristic that the CSPiseasily applied
to a high-frequency device. Further, in comparison
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 to
mount on the substrate. In other words, the CS8SP is

becoming rapidly popular because it is possible to



becom ng rapidly popular because it is possible to 2 achieve a high-speed
and hi gh-density nounting on a |level of the flip chip with hardiness
easiness in handling on a |l evel of the TSOP. Accordingly, a conventional
met hod of manufacturing the wafer level CSP is as shown in Fig. 2, and is
constituted by a step of formng a degired thickness of thermal stress

rel axing | ayer 101 made of an insulating nmaterial on a wafer 100, a step
of form rghikcared A 02ighd speedi Rint kvl gbuide184 tgonmeghicigig tée hand 102
to a bonding pad 103 on a top surface of the thermal stress relaxing |ayer
101, forniengedn of nsWet £1g p ayéri A0wiatht hey r@Wnkidy ela<ihbst4inand a
step of thereafter formng a solder bunp 106 on the Iland 102. In this

case, thedd{ernalg shess relaxi ngr kawerrd8p lowers a thernal strain of the
sol der bunp generated due to a difference in coefficients of |inear

expansi on of t %g@{g&%the pLint ed, Gl LGUi 1 Raard at. @, Lime oéfrmunti ng
ed c

the wafer on the print Fcuit board, thereby inproving a connéection
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SOlda-bgqpégg’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
forminéealand102enuiarewiringcircuit104connecting'
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 soclder 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 c¢ircuit 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, deforme in
correspondence to the strain of the solder bump 106,
and reduces the strain on the bagis of the deformation.
Inaddition, referencenumeral 107 isa insulating layer

formed on the wafer 100.



and reduces the strain on the basis of the deformation. In

addition, reference nuneral 107 isa insulatinglayer formed on the wafer

100. 3 Further, in the conventional structure, the thermal stress relaxing
| ayer 101 is formed in accordance with a printing process, the rewiring
circuit 104 is fornmed in accordance wBth a plating process, the insulating
| ayer 105 is fornmed in accordance with an applying process, and the sol der
bunp 106 is for darpheropriim i fhca sondernpalonaph tdferukcgndrd 0?2 talmd heati ng
by a reflow furnace. However, there is a problemthat too much | abor hour
and ti netharemeéquistade fer frerlmndniche liangalkat gl | ayer #0znwandl the sol der
bunp 106, and an operation efficiency is deteriorated. Further, in the

convent i aralo BB &Ir & it Bi Nge phentthefgulpsbeesss | el@xenorbayeridl is
made of the insulating material, it is necessary to form the |an 102 in

a center cafr@;10p Boiif aGe ERerRaf, 150 a&E%trciebﬁE% L1 BpProb ﬁ@tt
excess tine is required for form ng. SUMVARY OF THE | NVE %e present

i nvent i ogjfeogtggge, by g &ki pgthe, poLY s 1 JPaLi 0ngd akoye f@&»?nec nsj deration,

and an o

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, go
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 is to provide a nmethod of manufacturing a wafer
l'evel chip size package (CSP) which can widely inprove an operation

ef ficiency. Therefore, in accordance with a main aspect of the present
invention, there is provided a nmethod of 4 nmanufacturing 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
ther mal st®essfaetaxiiig pasyafmde beve lootipt Bieamackalgsut@sas a
solder or the like on the rewiring circuit; formng an insulating |ayer
made of a@opyiidg deg drhe hetleke boif :t he peri phery of the rewiring circuit
and the thermal stress rel axi ng post except a top surface of the thernal

stress rel axi ng gostinpad- oL mingy a st det GEPwaF dhen HerBdshress
rel axi ng post, wherein the thermal stress relaxing post, the insulating

llayer andyibp sohdelt burp preckardmed hg f%%@{ﬂ@n%e tméPmals%ftefes%“ nting
process. Further, in the manufacturing nmethod neéntioned above,
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t he ther stres

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 stressrelaxingpost except atop surface’
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
above, it is preferable that a solder is used as the
conductive material for forming the thermal stress
relaxing post. In this case, the connection between
the solder corresponding tothematerial for the thermal
stress relaxing post and the solder bump is constituted
byaafusion<x1thebasis<ﬂfaninter—metalliccompound,
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




rel axing post. In this case,  the connection between the sol der
corresponding to the material for the thermal stress relaxing post and the
sol der bunmp 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-di ffusion between the sol der Eorresponding to the material of the
thermal stress relaxing post and 5 the rewiring circuit in accordance with
the pl ati rigie prevdssinguetiteeibn ithe senubzotoei wg tietthivd pdrtd ongd

above, the structure nmay be made such that a thermal stress support |ayer
made of @rowmesslsating material and provided with a receiving portion for
an outer periphery of a |ower portion of the solder bunp at a position of

the thermal stresschekgxiing past Menhdamburonh hophYH fReatafotbe
insulating layer in accordance w th a screen printing process.

Accordinglbvet khe PSSRl te huy hoe hawer SubheriBlestr eh%ﬁﬂagget

sol der bunp. A best node for carrying out the present Invention o]
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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 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.

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 be given belowof an embodiment



BRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a cross sectional view of a
wafer |evel chip size package (CSP) manufactured in accordance with
invention; and Fig. 2 is a cross sectional view of a wafer |evel

pr esent

CSP manuf actured in accordance with a conventi onal
PREFERRED EMBCDI MENT A description w kEl
in accordance with the present
drawi ng. Agy. aciwwndgnew showthg & lve ospreexnon dhweemafiem
si ze package (CSP) manufactured in accordance with the present invention.
I n the dnewiagerred ecencehausRradmp a@enohgs daravaf ag. .
denotes a bonding pad formed on the wafer 1 . The bonding pad 2 is a gold

t he

met hod. DESCRI PTI ON OF
be gi ven bel ow of an enbodi nent 6
invention with reference to the acconpanying
lveveh chip

Ref erence nuneral 2

UBM Ref erence rigner alg 3 ¢eraf %Slcﬁmiﬁ‘g Lidgoely swide fonnsd o1, 4 pewaf er
e

in accordance with a plating process.

PSS reaﬁfblng SOt f@rarag?ggn th@sﬁﬁwi riga%%&gh&e% ang made of

a conductive nmateria

t her nal

ference nuneral 4 denotes a

such as a so r or the |i

el axing Rosk raife L OWTRh | PraCORLd3UGE Mt ent ton.

Inthedrawing, reference numeral 1 denotegsawafer.
Reference numeral 2 denotes a bonding pad formed on
thewaferl. The bondingpad2 isagold UBM. Reference
numeral 3 denotes a rewiring circuit formed on the wafer’
1l 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 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

ernal stress

1



a screen printing process by a pressure type screen printing machine. In
this case, a solder is used as the conductive material. Reference nuneral
5 denotes an insulating layer forned on the wafer 1, and reference nuneral
6 denotes an insulating |layer formed in the periphery of the rewring
circuit 3 and the thermal stress relaXing post 4 except a top surface of
the thermal stress relaxing post 4 and nade of a polyimde or the I|ike.
Further, phéntisudamasghinger 6 is formed in accordance with the screen
printing process by the pressure type screen 7 printing machine. Reference

nunmeral 7 denoResfarsoldermbuep fIorneibnonethe bRErdak BUKGSF dehay ng post
4. The solder bunp 7 is formed in accordance with the screen printing

process Iyh the prassuae é!ﬁ&%§§&@l‘aﬂﬁirﬂ:¥ s rachi ney o B%H%;@P% pneral 8
denotes a thermal stress support |ayer Torned on a top surtace of “the
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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 ocuter
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 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.



like, and is formed in accordance with the screen printing process. In
accordance with the present invention, since the thermal stress rel axing
post, the insulating layer and the solder bunp are forned as nentioned
above in accordance with the screen printing process, it is possible to
wi dely inprove the operation efficien8y in conparison with the
conventional manufacturing nethod. Further, since the solder bunp is
formed direct!| Fonttlee t hiennahesteess tlebbxtkhge post deirt iiss usotl ascessary
to formthe land as in the conventional nethod. Therefore, it is possible
to reducelidecomdukingvprovaesx faoat fornfoagntitey lEnd.c18e riart kerresB the
case that the solder is used as the conductive material for formng the
thermal stekssidplpxéfy RO cdhgeedMNeEt i 2R Mtk tHhe1 8Ql0efu RYMPi S
constituted by the fusion on the basis of the inter-netallic conpound, and

thus a figdngenanectian vhs aghievedsiRuithgn, imdhg,case that the thernal

stress support layer constituted by the insulating material ~ provided with

the recelying, Dofdd 0015 L8G ULE, BHAPPRLL O FOS. WSLLRYLIg of the
sol der bunp at
is 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.



the position of the thermal stress relaxing post is forned on the top
of the insulating layer in accordance with the screen printing

surface
process,
bump. 9

circuit
t her mal

solder or the like on said rewiring circuit;

it is possible to further |lower the thermal strain of the

sol der

WHAT IS CLAIMED I'S: 1. A nethod of manufacturing a wafer |evel
chip size package (CSP) conprising tRe steps of: fornmng a rewring
on a wafer in accordance wth a plating process, and formng a

stress relaxi ng po#HARAJE SoOf CRAZMERINCISve material such as

a

form ng an insulating |ayer

made of a pol yianindehod ¢ Bembhhke d ot blid mgrd phef ¥rof et W piggzei reuit
thermal stress rel axi ng post except a top surface of said thermal

stress reaxkagePostEpand-bApH NG AgSHKler shwmpsongsaid thernmal stress
rel axi ng post, wherein said thermal stress relaxing post, the insulating

layer and the $o).dgf nBUMR-AF £r-6 B dl; 1 ACHPRARRER M I 8-8G L8N RM T Nting
| evel as in

and t he

process.
claim1,

2. A nethod of manufacturing a wafer claine

Q%E%egnp%é%qggrﬂf%gégg,a%ﬁ eforming 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 topsurface
of said thermal stress relaxing post; and

forming a solder bump on said thermal sgstress
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 asg 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



conductive material for formng the thermal stress relaxing post. 3. A

nmet hod of manufacturing a wafer level CSP as clainmed in claiml, wherein a
thermal stress support |ayer nade of an insulating naterial and provided
with a receiving portion for an outer periphery of a |lower portion of the
sol der bunp at a position of the therd® 10 stress relaxing post is forned
on a top surface of the insulating layer in accordance with a screen
printing priocess e lAxistdoposft neauffactwedngra aatep | suelf 2C5° af

claimed in claim2, wherein a thermal stress support |ayer nmade of an
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peri phery of a lower portion of the solder bunp at a position of the
thermal 1668 dfel g¥oREHPOsSt is forned on a top surface of the insulating
| ayer in accordance with a screen printing process.

4. A method of manufacturing a wafer level CSP asg
claimed in claim 2, 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
stress relaxing post is formed on a top surface of the
insulating layer in accordance with a screen printing

procegss.



