Flip Chip Bonding Method for Enhancing the Performance of Connection in
Flip Chip Packaging Process and Layered Metal Architecture of Substrate
for Stud Bunp 5 TECHNI CAL FIELD This invention relates to a sem conduct or
packagi ng technol ogy, and nore particularly to a flip chip bonding nmethod
for enhancing a bondi ng performance between a chip and a substrate by
formng a bunp on the chip, the substrate, or both the <chip and the
substrate and for bonding the chip and the substrate using a thernosonic
10 process, and a layer-built structure of the substrate for the sane.
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BACKGROUND ART
Generally, a wire bonding, a TAP bonding, a flip chip bonding, and the like

have been disclosed as methods for bonding a semiconductor chip to a substrate.
15  Meanwhile, the size of an electronic product is gradually minimized, and its

performance is more enhanced. The number of a bonding pad for input and output is

increased, while the size of the chip used in the electronic product is gradually smaller.
Thus, the conventional wire bonding process for bonding the semiconductor chip on the
substrate arrives at limit. Instead of the wire bonding method, a flip chip bonding
20 method, which is not only superior in view of integrity or performance, but also has no
wire connection process and has the light weight and short length, has been widely
used. The flip chip bonding methed is a technology for forming a bump on a bonding
pad of a chip and directly bonding the bonding pad of the chip on a lead pad of a
substrate without connecting the bonding pad of the chip to the lead pad of the substrate
25  using a metal wire.
Fig. 1 shows a view for explaining a conventional flip chip bonding.
Referring to Fig. 1, a flip chip bonding has a structure that, after forming a stud

bump 13 on a bonding pad 12 of a chip 11 cut away from a wafer 10 and flipping the



1 chip 11, the bonding pad 12 of the chip 11 is directly bonded to a |ead
pad 22 of a substrate 21. Here, the flip chip bonding is classified into a
package typed flip chip bonding for bonding a flip chip in a ceramc
package and a on-board typed flip chip bonding for directly bonding a flip
chip on a main board. 5 Fig. 2 is a view show ng an exanple of a package
typed flip chip bonding, and Fig. 3 is a view show ng an exanple of a
on-board typed flip chip bonding. Referring to Fig. 2, a chip 11 is bonded
to a ceram c package 22 by a flip chip bonding nmethod. At this tinme, the
package i s oinuhi.eie dondinggiad 1oaff theabhip Thas daeely borpled kagelea® phd 22sdad ed by
a package cover 26. Referring to Fig. 3, after a chip 11 is directly bonded
on 10 a rmisHbsisy 41.25Herg, thefflipehiphbendieg i elgssifietihioth, a phekapartgpetiiip chip
connected by bunps 53 is nolded by resin and the like. Meanwhile, in case
of bondi ng bandine Jophonding pflip ship iisa ¢erami¢ bedkagbend 2 eu-bdsohdyped fiprobipgt h or
a production yield depends on the kind of a basic substance of the board
21. A conveéRisliggder dizsgdy berding 2 &lin ¢hip an@ mein hoardbstrate, as shown in Fig.
4, 15 consists of a_hasic suybstance, Cu, N, and Au. Specifically, after
form ng’ a patt er Figod 18 & Hievsthoxting aw cxample of apackage stned dliv ckipdendiognad t o
enhance an _adhesive property. Here the surface treatnent is )
conventi on Ilgly}’ IS&rfigy s ing apicxempl afia on-heard typagd flipehip hoading nReferring
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Meanwhile, in case of bonding a chip on a substrate as described above, a
bonding strength or a production yield depends on the kind of a basic substance of the
board 21. A conventional layer-built structure of a substrate, as shown in Fig. 4,

15  consists of a basic substance, Cu, Ni, and Au. Specifically, after forming a pattern on

the substrate, a surface treatment is performed to enhance an adhesive property. Here,
the surface treatment is conventionally performed by plating with Ni or Au. At this
time, a substance 21-1 of the substrate is FPCB, FR4, FRS, ceramic, or glass. That is,
after coating with a Cu layer 21-2 on the basic substance 21-1, a pattern is formed.

20 Then, a Ni layer 21-3 and an Au layer 21-4 are formed through an electroplating
process to perform the surface treatment for enhancing an adhesion property.

However, according to a conventional flip chip boding method, there have been
problems in that, since a thermo-compression method that applies heat and compression
when bonding a chip to a substrate is employed, a process rate is slow, the chip may be

25  damaged due to high heat and compression, and, in case that a substrate to which a chip
is bonded or a pad of a wafer has a weak material, electrical bonding property

deteriorates.



is bonded or a pad of a wafer has a weak material, electrical bonding
property deteriorates. 2 Further, according to a conventional |ayer-built
structure of a substrate, there has been a problemin that, since a
bondi ng strength or a production yield greatly depends on the kind of a
basi ¢ substance of the substrate, inferiority is generated. 5 DI SCLOSURE OF
| NVENTI ON Therefore, the invention has been made in view of the above
problens, and it is an object of the invention to provide a flip chip
bondi ng nethod for obtaining high reliability and productivity by speeding
up process rate Buathdrpaccendiaga agoavedionsli lager-Hugle k@HTARCS. a dibstrite! HRfe 1t
is another object of the invention to provide a netal -layered architecture
of a subst rhas detwra problenc in thanosidisg Homdingastrengitnong modastidh ngeldt greagt h and
enhancing a production yield regardl ess of a kind of basic substance by
addi ng a bulkepends onahekindjof & basitisubdtanmet ef the sutishratesinfisioriay . geheratedcor dance
with the present invention, The above objects are acconplished 15 by a
flip chip bonding nmethod conprising the steps of: perform ng pretreatnment

of a wafer_having_chips dici&gfit, and obtaining the pretreated
i ndi vi dual QW%O%QR& ANVENEZLQMt ment of a substrate; aligning the pads

of the pretreat egh&BiPe \Wd vERNAAYBe] Th&ein REF LF ARLBGvS ﬁl%ﬁtef'rﬁt §ad §0d

bondi ng the chip and the substrate together by applying a P ASohic wave
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or any one of the bu o] t'he” substrate” and the have
a |l arger sipgoiniviet he other of them The circuit part of the substrate
may be plated with Sn. The flip chip bonding may be performed w thout
damagily the padfwtheihé Bhiiothev eBjethotghe tiitentidhefo PAWIAY admdBdfayered

architecture of a substrate for flip chip bonding for maintaining a bonding strength and
enhancing a production yield regardless of a kind of basic substance by adding a buffer
layer with a hard metal to the substrate.

In accordance with the present invention, The above objects are accomplished

15 by a flip chip bonding method comprising the steps of: performing pretreatment of a

wafer having chips, dicing it, and obtaining the pretreated individual chip; performing
pretreatment of a substrate; aligning the pads of the pretreated chip with the pads of the
pretreated substrate, and bonding the chip and the substrate together by applying an
ultrasonic wave and heat using a collet and simultaneously applying pressure; and
20  performing posttreatment for filling or molding resin after bonding. Here, the bump of
the substrate may have the same size as the bump of the chip or any one of the bump of
the substrate and the bump of the chip may have a larger size than the other of them.
The circuit part of the substrate may be plated with Sn.  The flip chip bonding may be
performed without damaging the pad of the chip, even though the wafer having a weak

25  padis used.
Further, the above objects are accomplished by a metal layer-built structure

according to the invention comprising: a substrate which is formed with a copper thin



25 pad is used. Further, the above objects are acconplished by a netal

| ayer-built structure according to the invention conprising: a substrate
which is formed with a copper thin 3 filmpattern on a basic substance; a
hard nmetal |ayer which is forned by plating a netal having a high hardness
on the substrate; and a conductive netal |ayer which is fornmed by plating
a netal having a high conductivity on the hard netal |ayer. Thus, a bonding
strength is nmaintained and a production yield is enhanced irrespective of
the kind of the 5 basic substance. BRI EF DESCRI PTI ON OF THE DRAW NGS The
above and dilinepation) et basi¢ adstanes adrd] vietw tayadwhithagfismed by ipbating\eanétabn

will be nore clearly understood fromthe follow ng detail ed description
taken in Tevisgry hisk hawhessi anhthe isabsiraten apd a ondpativawiatay dayer whidhi sHormédys. |
to 3 are views for explaining a conventional flip chip bonding; Fig. 4 is a
vi ew showi iy Platingysemeiglhaving hightconrdicvity or drehan insteklayeub<skhuat &bdnging f 1 i p
chi p bondi ng; Fig. 5is a flow diagramshowng a flip chi pfﬁggkagi ng
process f orsUerHR scAEtanedamdiapraduiop yighé is spharced idespgetive aflke kindedftheon:
Fig. 61is %v,ie showi ng a process for formng a plated bunp according to
the invent iP8HC SEIACE7 1o 9 are views showing a nethod for giving an

anneal ing effect to enhance an adhesion property of a plated bunp
according to the invention; 20 Fig. 10 is a view showi ng a process for
formng a j rate i to the invention; Fig. 11
is a view mf‘ggﬁl‘g@ﬁﬁﬁh “Mﬂﬁﬁgbum according to the

i nvention: The above and other objects, features and other advantages of the invention

will be more clearly understood from the following detailed description taken in
10 conjunction with the accompanying drawings, in which:
Figs. 1 to 3 are views for explaining a conventional flip chip bonding;
Fig. 4 is a view showing a layer-built structure of a conventional substrate for
flip chip bonding;
Fig. 5 is a flow diagram showing a flip chip packaging process for enhancing a
15  bonding property according to the invention;

Fig. 6 is a view showing a process for forming a plated bump according to the

invention;
Figs. 7 to 9 are views showing a method for giving an annealing effect to
enhance an adhesion property of a plated bump according to the invention;
20 Fig. 10 is a view showing a process for forming a doping bump on a substrate
according to the invention;
Fig. 11 is a view showing a process for forming a stud bump according to the
invention;
Figs. 12 to 16 are views showing the examples of a stud bump according to the
25  invention;
Fig. 17 is a view showing a process for forming a wedge bump according to the
invention;
Figs. 18 to 20 are views showing examples of a wedge bump according to the
invention;

30 Fig. 21 is a view showing an example of a tape adhesion process shown in Fig.



Figs. 12 to 16 are views show ng the exanples of a stud bunp according to
the 25 invention; Fig. 17 is a view show ng a process for formng a wedge
bunp according to the invention; Figs. 18 to 20 are views show ng exanpl es
of a wedge bunp according to the invention; 30 Fig. 21 is a view show ng
an exanpl e of a tape adhesion process shown in Fig. 4 5; Fig. 22 is a view
showi ng an exanple of a wafer cutting process shown in Fig. 5; Fig. 23 is a
vi ew showi ng an exanple of a flip chip bonding device devel oped 5
according to the invention; Figs. 24 to 27 are views show ng exanples of a
desi gn of ol | et devel oped according to the invention; Fig. 28 is a view
showi ng a coati t. Jor,mnimzin he. | oss._of,.an__ultrasoni.c .energy
of a cgl | et accor :ﬁgglgt%gq% 3h%1€§%ie§f#p%oo%ﬁ \évgt_serf@ttlpgpggsegsr Vi Zhowi ng
exanpl es ofs;a structure for bonding a substrate and a chip according to
the invention; Figs. 39 to 42 are views show ng exanples of a bonding
structure accor HiHh@3tis a viewe shewingi ancexginple of a Hips chig bondipg dlevige edgepddunp

and ex | es_of. a i.n CF, ACP, NCF or NCP after form ng the bunp; 15
Fi gs. ngpt 30%&352(9{%&7%“@3% ng exanpl e of a chip stack nethod using a

flip chip bondimg, proGeSE areFiidws AhowgleddniesS BOW digiof Mo feddtEP ldevdbpd
bondi ng posttreatnent process shown in Fig. 5;
according to the invention;
Fig. 28 is a view showing a coating method for minimizing the loss of an
ultrasonic energy of a collet according to the invention;
10 Figs. 29 to 38 are views showing examples of a structure for bonding a substrate
and a chip according to the invention;
Figs. 39 to 42 are views showing examples of a bonding structure according to
the relative size of a stud bump or a wedge bump and examples of applying ACF, ACP,
NCF or NCP after forming the bump;
15 Figs. 43 to 46 are views showing example of a chip stack method using a flip

chip bonding process;

Fig. 47 is a view showing an example of a bonding posttreatment process shown

in Fig. 5;
Fig. 48 is a view showing a first embodiment of a metal layer-built structure of a
20  substrate for a flip chip bonding according to the invention; and
Fig. 49 is a view showing a second embodiment of a metal layer-built structure

of a substrate for a flip chip bonding according to the invention.

BEST MODE FOR CARRYING OUT THE INVENTION

25 The invention will be described in further detail by way of preferred

embodiments with reference to the accompanying drawings.
Fig. 5 is a flow diagram for showing a flip chip packaging process according to

the invention.
A flip chip packaging method of the invention, as shown in Fig. 5, comprises

30  bonding pretreatment steps for receiving a wafer and for performing a pretreatment for



Fig. 48 is a view showing a first enbodi nent of a netal |ayer-built
structure of a 20 substrate for a flip chip bonding according to the
invention; and Fig. 49 is a view showi ng a second enbodi nent of a netal

| ayer-built structure of a substrate for a flip chip bonding according to
the invention. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 25 The i nvention

"W Il be described in further detail by way of preferred enbodinents with
reference to the acconpanying drawings. Fig. 5 is a flow diagramfor
showing a flip chip packaging process according to the invention. A flip
chi p packadiondingentidmwndingtpad of theemafen(S 1 e SNowstep forfidhere 3, tago($p),iases 30
bondi ng pretreatnent steps for receiving a wafer and for performng a

pr et r eat meder FastaTing ier waleo tS4), Betad fog peefornung tatwetnedtment(f6r bomdidg $3)a a
step for adhere a tap S3), a steg) for transferring the wafer (S4), a
step for pdfFadopad aéu‘ié@fer@étﬁ@nfﬁ % @rstepofedibegdiog aaflipl ehpl byathefmasonic
substrate (S5 an&;SG) a. step for bondi ng a flip chip by a thernosonic
process (ng’foceés hdi Bogdingost treasment stepd %)pal(ldssl)%pecanastiep@%cu ng step (S9).
5 Refer ing to Eg@aﬂ t he bondi ng pretreatnent step S2 for a wafer 10 may

be any one sel e & 8o INgFRETmeny ssp Sf?ofpﬁflﬁ@f%f 18tmay briany nade
of Au, gu g%an Al um num pad 12 _of the wafer form ng a wedge
bump Wit h ORg sdseie PLProgesses gt AL forging %Pwrbgmwnedﬁa h@r&uAu

bump-and.t iU 8 e g el ”ﬁs%aééﬁ%aﬁa'ﬁ "
Srep S0 1 or s B it B SubsiaitE A Medl Beineu AT, b pB S S %Sr%t e
G or At Pah 2nad Bt P BRSSP Ringn« SR iy SR el oo
bunp oy an pa T ARTPATASEr ARKL, ARPEYER DAL ARE HRRGuEgduct i ve Film
Further, the bonding pretreatment step S9 for a substrate 21 may be any one

selected from processes consisting of forming a stud bump or a wedge bump, which is

made of Au, Cu, or Al, on an aluminum pad 22 of the substrate 21, forming an Au

plated bump on an aluminum pad 22, and applying Anisotropic Conductive Film

15 (ACF), Anisotropic Conductive Paste (ACP), Non Conductive Film (NCF), and Non

Conductive Paste (NCP) on the substrate. Here, the substrate 21 to which a
semiconductor chip 11 is bonded may be any one selected from the group consisting of

ceramic, PCB, and FPCB.

20 [Formation of plated bump]
A method for a plated bump 32 on the wafer 10 or the substrate according to
the invention, as shown in Fig. 6, comprises the steps of covering a protection film 31
except for the pad 12 or 22 in the wafer 10 or the substrate 21, evaporating Au or Al or
evaporating Ni and then evaporating Au on an upper surface thereof using a
25  conventional plating method, such as an electrolytic plating or an electroless plating,

and forming the plating bump 32 by removing the protection film 31.



15 (ACF), Anisotropic Conductive Paste (ACP), Non Conductive Film (NCF),
and Non Conductive Paste (NCP) on the substrate. Here, the substrate 21 to
which a sem conductor chip 11 is bonded may be any one selected fromthe
group consisting of ceramc, PCB, and FPCB. 20 [Formation of plated bunp]
A nmethod for a plated bunp 32 on the wafer 10 or the substrate according to
the invention, as shown in Fig. 6, conprises the steps of covering a
protection film31 except for the pad 12 or 22 in the wafer 10 or the
substrate 21, evaporating Au or Al or evaporating Ni and then evaporating
Au on an upper skEurfleeeaht plteddfumps3hprmed onclonwefet i1 0 oathepubitiang? atthaid, such
as an electrolytic plating or an electroless plating, and formng the
pl ati ng bump A3Cpdriicles nokhungintdrderpodheedsean ddhbsios forcofthetphated btunps p2.at ed
bunmp 32 formed on the wafer 10 or the substrate 21 is made of Au
particl es. ayh@wn imFigs.d8y, 3cand 3dr emsencaling dffestinmay Hoappdied fto tiuke pl stecat bunps
32, as shown in Figs. 3b, 3c and 3d, an annealing effect nmay be applied to
make a si zéwpartiplgs gérlﬁﬁg@l eSpaéficaliygBig. Spiedi viewashopinFagtatTs fa givingen
showi ng a status for giving an 5 annealing effect on the fornmed plated bunp
by applyi ngngecalipgtetery gn the faoned alptedehampl by wpplringgd \hest, dg.ad ribaw reg
effect by applying.laser beam 37 to the plated bu 32, and Fig. 9 shows
an exanpl e SHHNRlE Wichegivanamanealingeffect bx @prlyingdesse bsam dd te the plpted bsarbunp
rmati on of dop bunmp] Fig. 10 shows

32 with a rnipg. capillary 38. 10 (FQ lopi n

a met hod f§2= P%f %ﬁq& %PW@%@“BEH%“&?F%S%’%?@ raatl@has@éﬁgeaﬁ Ry Presessingpthe

i nventi on. dapi n u 53 may be forped by a doping method for partially
proj ecti ngp%‘?dﬁ?‘@?@%fﬁ’g‘gﬁfcoﬂﬂf‘gﬁ@m%y3& on the substrate or the wafer and
growing the particles. Here, a pad 22 of the substrate that is plated with
Au, Cu, Al, or Sn may be 15 used.

10 [Formation of doping bump]

Fig. 10 shows a method for forming a doping bump on a substrate according to
the invention. A doping bump 53 may be formed by a doping method for partially
projecting particles 46 of Au, Ag, or Cu on the substrate or the wafer and growing the
particles. Here, a pad 22 of the substrate that is plated with Au, Cu, Al, or Sn may be

15 used.

[Formation and shape of stud bump)
According to a method for forming a stud bump 53 on the wafer 10 or the
substrate 21, the stud bump 53, as shown in Fig. 11, is formed on the pad 12 or 22 using
20  acapillary 52 into which a gold wire 51 is inserted.  Specifically, while applying arc to
the gold wire 51 and melting the gold wire 51, the melted gold within the capillary 52 is
contacted on a pad of the wafer 10 or the substrate 21. Then, the melted gold is
adhered to the pad by applying an ultrasonic wave. Then, the capillary 52 is moved a
little in the direction of a transverse axis to flatten a projected portion. Then, the
25  capillary 52 is moved upward. As a result, only the stud bump 53 is left behind on the

pad.



[ Formati on and shape of stud bunp] According to a method for formng a stud
bunmp 53 on the wafer 10 or the substrate 21, the stud bunp 53, as shown in
Fig. 11, is forned on the pad 12 or 22 using 20 a capillary 52 into which
a gold wire 51 is inserted. Specifically, while applying arc to the gold
wire 51 and nelting the gold wire 51, the nelted gold within the capillary
52 is contacted on a pad of the wafer 10 or the substrate 21. Then, the
nelted gold is adhered to the pad by applying an ultrasonic wave. Then,
the capillary 52 is noved a Ilittle in the direction of a transverse axis
to flatten a profketstd ponp iS3nformbéby theeabdbe cagthdd aray el wrigOy @Hapepwar d.
As a result, only the stud bunp 53 is |eft behind on the pad. 7 The stud
bunp 53 f orlibetishas shhwnabhbige | Hehé stid rempHduraybavieadypapam 53-Thad aiang as
shown if Fig. 12, the stud bunp 53 may have a body portion 53-1 and a | ong
neck port i d&clspoerpion §penned ibe centeref he bodepintidy 5pl. t iRunth&3 ad shdwur inher |

as shown in_ Fig. 13, the stud bunp 53 may have a short neck portion 53-2
fornmed on &i®ddythestud wmmp5baay haves sheet neckpostomirs-2 formied onadodyipertnud
bunp 53 may have a convex shape__ w thout having projection in the center of
a body Dor tPon Fauther, @y fhigwn, ingEigs Héwiha prud fywgp $8 mehdave adcdnyep sbdemay
have a body portion 53-1 having a trapezoid shape w thout having the neck
portion SC%-VQRP?“}t h#dng prpjestiopfin %ﬁec%&ﬂwf@oqubfdwm%ﬁﬂer Fugker, ahdown im Fi g.
16, the stllgd b]%np 53 gﬂ;/ have a vgry t hi ck body gorti on 53-1 without 10
havi ng t he Figclo: §BF sfugrousap 53 mphavesa hedy Pestiqn o1 aving 2 (eeezqih shane st ud

bump formn cess,, the stud b formn rqQcess | S eco-enyi ronment al
and si npl emg’t‘)’ﬁ{)g?vé’i’ﬁ thy Beck Jaghen Eg%n’é‘t (fegt[eEB?ﬁl%ﬁﬁ?le BOTHORh e thST, dfedge
bunmp] 15 Acgording.tq a.ne d for..formng a wedge bu 63 on_the wafer 10
or The substigt i B TP ahcheS sh et bR iy ek Bibhncinn mog! B0 ne
wedge 1%Jrrph§%né She neck portion 53-2. Since a noxious flux is not used in the stud bump
forming process, the stud bump forming process is eco-environmental and simple

compared to a soldering method.

[Formation and shape of wedge bump]

15 According to a method for forming a wedge bump 63 on the wafer 10 or the

substrate 21 according to the invention, as shown in Fig. 17, the wedge bump 63 is
formed on the pad 12 or 22 using a wedge bonding tool 65 into which a gold wire 61 or
a high conductive wire that is made of Al, Cu, or Ag is inserted. Specifically, after
inserting the gold wire 61, the aluminum wire 61-2 or the copper wire 61-3 into the

20 wedge bonding tool 65, the melted gold within the wedge bonding tool 65 is contacted
on a pad of the wafer 10 or the substrate 21. Then, the melted gold is adhered to the
pad by applying ultrasonic wave. Then, the wedge bonding tool 65 is moved a little in
the direction of a transverse axis to adhere each wire. Then, each wire is immediately
cut.  As aresult, the wedge bump 63 is formed on the wafer 10 or the substrate 21.

25 The wedge bump 63 formed by the above method has various shapes. That is,

Figs. 18 to 20 show the wedge bumps 63 having two projections, one projection and no



formed on the pad 12 or 22 using a wedge bonding tool 65 into which a gold
wire 61 or a high conductive wire that is made of Al, Cu, or Ag is
inserted. Specifically, after inserting the gold wire 61, the al unm num
wire 61-2 or the copper wire 61-3 into the 20 wedge bondi ng tool 65, the
melted gold within the wedge bonding tool 65 is contacted on a pad of the
wafer 10 or the substrate 21. Then, the nelted gold is adhered to the pad
by applying ultrasonic wave. Then, the wedge bonding tool 65 is noved a
little in the direction of a transverse axis to adhere each wire. Then,
each Wi re ipsojeetinadrespedtivelyc ufThe Abaper &fstht twedgh bumpdifeddpents 6B thiesshbpesnefd on
the wafer 10 or the substrate 21. 25 The wedge bunp 63 fornmed by the above
met hod has veapysouedgehegdss. That is, Figs. 18 to 20 show the wedge bunps 63
havi ng two projections, one projection and no 8 projection, respectively.
The shape of the wedge bunp 63 depends on the shapes of various wedge
tools. [Tape adheS|on ocess] 5 Meanwhile, in the step S3 for adhering a
tape 72 to the pHepe éﬁeﬂowamessm in case of dicing the wafer 10 on
which the stud bump is forned, a die, that is, a chip, is fixed by the

tape sothat t heMgawhile, ipyihe;siep $3 %éﬁh@%@ﬁ’ﬁﬁ@d" %HGF@W%W@&T& in
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Process]  an adhesive surface of the tape and then adhered to it.

[Wafer cutting process]
In the wafer cutting step S4, a chip of a wafer status is individually separated by
acutter. According to a sectional side elevation shown in Fig. 22, even if a blade 81 of

15  a cutter 80 completely cuts a wafer 10 and partially cuts a tape 72, a chip 11 is not

individually separated by the tape 72.

[Bonding processj
Fig. 23 is a schematic view showing a bonding device upon bonding a flip chip
20  according to the invention. The boding device comprises a collet 95 for holding a chip
11, and a block 100 for supporting a substrate 21.
Referring to Fig. 23, in order to transfer an ultrasonic waves to the chip, the
collet 95 holding the chip 11 may vibrate in the direction of a X axis, and the block 100
supporting the substrate 21 may vibrate in the direction of a Y axis. Further, the collet
25 95 may vibrate in the direction of the Y axis, and the block 100 may vibrate in the
direction of the X axis. Further, the collet 95 and the block 100 may transfer the

ultrasonic waves while intersecting in the direction of the same axis. FEach of the
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Fig. 23 is a schematic view showi ng a bondi ng device upon bonding a flip
chip 20 according to the invention. The boding device conprises a collet
95 for holding a chip 11, and a block 100 for supporting a substrate 21.
Referring to Fig. 23, in order to transfer an ultrasonic waves to the chip,
the collet 95 holding the chip 11 may vibrate in the direction of a X
axis, and the block 100 supporting the substrate 21 may vibrate in the
direction of a Y axis. Further, the collet 25 95 nmay vibrate in the
direction of the Y axis, and the block 100 may vibrate in the direction of
the X axi s.abbur trhesmisditre nesthddetm&p bangded gk ep akithl @ of@shtiohalnifefodt tAS
ultrasonic waves while intersecting in the direction of the sanme axis. Each
of the 9 abrusfetsrthashiassiiowanebiigdsonmte dolet®ed Thagsdifertheiikfséhic waves
conventional nethod that transfers the ultrasonic wave only fromthe

col | et 95. mEye trasisferred ththeshbstasodi as well esthe rhipbld , & fidgmsliip boading rdche
substrate 21 as well as the chip 11, a flip chip bonding process is

conpl et ed i cempletedt int 4 slort simeg, and adreebesion strergtig bbtwizen ke ohiphE aid phell and
the 5 substrate 21 is increased. As a result, a production yield is
enhanced. [Hestiaisi 2] is incsgased| | 4% a eavdltaaprddestion yeedd enhanvedhod] Here, since
the collet 95 transferring the ultrasonic energy to the chip, as shown in
Figs. 24 and 25, is formed with a vacuum hole 96 in the center thereof, it
10 serves to hold the chip 11 using a vacuum pressure and to transfer the
ul trasoni ¢ ener giPelintiongfcoletagd surtacysraatment methadled i nto a polish type

t hat polishes a ntact surface as shown in Fig. 26, and a matt type that
roughly treat a glg??f”a%‘flc"sf}}ef %@gﬁ &9 FRIANg r‘ihq:i‘lgTaSWP epgigyhier thet ghiv, casl | et

i s manufact ured.using terial for enduring the ultrasonic 15 wave, such
b 7o - bkt P28 ATLSS, i Tospod oritiah AR Pely. 06 b heesist bt T G

g;d D}_ %c L;Ei?rxaslztlfj)g'}opf the ch)el lcu%%nlgef;[ va%gmnal)sresglrfr%\lamnd It(? traFris?ér tl%e8 ﬁltr?l?o%icb gnetréye. at ed
The above collet 95 is classified into a polish type that polishes a contact
surface as shown in Fig. 26, and a matt type that roughly treat a contact surface as
shown in Fig. 27.

Further, the collet is manufactured using a material for enduring the ultrasonic

15  wave, such as Zr, Ti, ceramic, stainless alloy, titanium alloy, for example, TiW or TiC, S

and the like.
Further, the collet 95, as shown in Fig. 28, may be treated by DLC coating to
prevent the loss of the ultrasonic energy. Here, the DLC coating is made by growing a
carbon atom 98 on the surface of the collet 95 using sputtering 99 or CVD and forming
20  adiamond layer. If the diamond like carbon thin film 97 is coated on the outer surface
of the collet, the outside loss of ultrasonic energy transferred from a transducer is
minimized, and, thus, the ultrasonic energy is efficiently transferred to the chip.
[Bonding structure]
A bonding structure of the invention for flip chip bonding when a chip 11 is
25  bonded on a pretreated substrate 21 has various structures as described in the following
Table 1 according to the method for forming a bump on a pad 22 of the substrate and a

pad 12 of the chip.
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prevent the loss of the ultrasonic energy. Here, the DLC coating is nmade by
growing a carbon atom 98 on the surface of the collet 95 using sputtering
99 or CVD and forming 20 a dianond layer. If the dianond |ike carbon thin
film97 is coated on the outer surface of the collet, the outside |oss of
ultrasonic energy transferred froma transducer is mnimzed, and, thus,
the ultrasonic energy is efficiently transferred to the chip. [Bonding
structure] A bonding structure of the invention for flip chip bondi ng when
a chip 11 is 25 bonded on a pretreated substrate 21 has various structures
as described in the followng Table |I according to the nmethod for formng
a bunp on a pad 22 of the substrate and a pad 12 of the chip. 10 [Table 1
Exanpl e (Dr §wasig)ifondi ti on of substrateCondition of chip Exanple 1 (Fig.

29) Stud bunp is fornmedPl ated bunp is forned Exanple 2 (Fig. 30)BaredPl at ed
bump is formed Exanple 3 (Fig. 31)Stud bunp is fornmedPl ated bunp and stud
bunp are formed Exanple 4 (Fig. 32)BaredPl ated bunp and stud bunp are

f ormed Exa TpEEalﬁplé IFDnglﬁ@) St uﬂobolmpn oﬁsubsnrated St ud WConditien dfehiped Exanpl e 6
(Fig. 34)Stu dBare . g—35)-BaredStud bund is
formed Bar¢ d]E'j %ﬁég’\geﬁ) n%l“@@”@ }ngb"@%i) ( NCF Rlefsdijermp lélforN@F") St ud bunp
is formed [ Example 2 (Fig. 30) Bared Plated bump is formed
Example 3 (Fig. 31) Stud bump is formed Plated bump and stud bump
are formed
Example 4 (Fig. 32) Bared Plated bump and stud bump
are formed
Example 5 (Fig. 33) Stud bump is formed Stud bump is formed
Example 6 (Fig. 34) Stud bump is formed Bared
Example 7 (Fig. 35) Bared Stud bump is formed
Example 8 (Fig. 36) Bared + Adhesive Stud bump is formed
(ACF,ACP,NCF, or NCP)
application
Example 9-(Fig:37)—{ - —-Bared+Adhesive-— |- -Plated-bump-is formed
(ACF,ACP,NCF, or NCP)
application
Example 10 (Fig. 38) Plated bump is formed | Plated bump is formed or not.

5  Example 1
Fig. 29 is a view showing the process for a flip chip bonding between a

substrate that is formed with a stud bump and a chip that is formed with a plated bump

using a thermosonic method according to the invention.
Referring to Fig, 29, an aluminum bonding pad 12 of a chip 11 is formed with a
10 plated bump 32c¢ that is made of Au, Al, or Ni coated with Au. A lead pad 22 of a
substrate 21 is formed with a stud bump 53s that is made of Au or Cu. In the flip chip

bonding process S5, after the chip 11 and the substrate 21 are closely contacted, heat is

11



application Bared + Adhesive Exanple 9-(Fig. 37)(ACF, ACP, NCF, or NCP)

Pl ated bunp is forned application Exanple 10 (Fig. 38)Plated bunp is
formedPl ated bunp is fornmed or not. 5 Exanple 1 Fig. 29 is a view show ng
the process for a flip chip bonding between a substrate that is forned
with a stud bunp and a chip that is forned with a plated bunp using a

t hernosoni ¢ net hod according to the invention. Referring to Fig. 29, an
al um num bondi ng pad 12 of a chip 11 is forned with a 10 plated bunp 32c
that is nade of Au or Ni coated with Au. A lead pad 22 of a substrate
21 is for ne@pligd ¢ the §wérawu%lp agd en ukeasonis wavdeof GPKHa aym@a is hpplietigo the p
chip bondi frocess Sh, after the chip 11 and the substrate 21 are

cl osel y coh’g%i’c Lhropghyp cpliet195. appPHisanepsly.essutssisrapplied fo thermibstrate 21.

ul trasoni c wave of 70K r nore is applied to the chip 11 through a
col | et 95 @W\‘]&ﬁé%ﬂg%i busIR 3% picthe §ﬁ1§pﬂ§'ﬁ|th@5tpé bumg Sg19f theasubsipate areAs a

result, ed bu 32c of . the chi and the stud bu 53s of the
substrat e E’PE‘H nd¥tE él?"f"e}?‘e& & ‘FlFréffﬂnion‘éa‘We@ﬁThDQ pressre.r dani

llet 95 th de of Z
coram e St h <rl§e§§§4ﬁ?td9'*erﬁa%ew§‘ai CC%‘ﬁn%tc slePnlon, MR, ahey, urabiher cd 1o
X f each le 2 Fig. 30
Vi wr <how Hiicy R B BEuEer P fes i imefler Tac ek Ryt bErbeRPe bare. 10

substrate and a chip that is forned with a plated bunp using a therrmsonic
met hod according to the invention.

Example 2
Fig. 30 is a view showing the process for a flip chip bonding between a bare

10 substrate and a chip that is formed with a plated bump using a thermosonic method
according to the invention.

Referring to Fig. 30, an aluminum bonding pad 12 of a chip 11 is formed with a

plated bump 32¢ that is made of Au, Al, or Ni coated with Au, A lead pad 22 of a

substrate 21 is bared of any bump. In the flip chip bonding process S5, after the chip

15 11 and the substrate 21 are closely contacted, heat is applied to the substrate 21, and an

ultrasonic wave is applied to the chip 11 through a collet 95. Simultaneously, pressure
is applied to the substrate 21.  As a result, the plated bump 32¢ of the chip and the lead
pad 22 of the substrate are bonded by energy generated from the heat, the ultrasonic
wave and the pressure.

20

Example 3
Fig. 31 is a view showing the process for a flip chip bonding between a

substrate that is formed with a stud bump and a chip that is formed with a plated bump
and a stud bump formed on the plated bump using a thermosonic method according to

25  the invention.
Referring to Fig. 31, an aluminum bonding pad 12 of a chip 11 is formed with a

plated bump 32¢ that is made of Au, Al, Ag, Cu or Ni coated with Au. A stud bump

12



Referring to Fig. 30, an alum num bonding pad 12 of a chip 1 1 is forned
with a plated bunp 32c that is nmade of Au, Al, or Ni coated with Au. A

| ead pad 22 of a substrate 21 is bared of any bunp. In the flip chip
bondi ng process S5, after the chip 15 11 and the substrate 21 are closely
contacted, heat is applied to the substrate 21, and an ultrasonic wave is
applied to the chip 11 through a collet 95. Sinultaneously, pressure is
applied to the substrate 21. As a result, the plated bunp 32c of the chip
and the lead pad 22 of the substrate are bonded by energy generated from
the heat, tSBeisddatrafoanedon te\pdatahbumpo2qr es $eadead 20 oFyaamtate3? IHsdorndl i1 S a
vi ew show ng the process for a flip chip bonding between a substrate that
is formed writhha atud tbachpobdsp &mcheafliphihip bdvating processrify aftet theahjy &l aald thenp
and a stud bunp forned on the plated bunp using a thernosonic nethod

accor di ng tsubstiai 2lhareichoselyt dontacteRehent is applied td-itg. suBdtrat@aR] adnd nmitradooiedi ng
pad 12 of a chip 11 is formed with a plated bunp 32c that is made of Au,
A, Ag, Cuwsvepnf 7¢8Heod nwire f5 applied\tosthe g¢hipuliphiigh 3collet HgaiSimiibaneedslpn t he
pl ated bunp 32c. A lead pad 22 of a substrate 21 is formed wth a stud
bunp 535. Pressure i applied o theowbdiratg 2pr odesisresB, thd stud bumg Beigf the ckipd 1t he
substrate 21 are closely contacted, heat is applied to the substrate 21,
and an ul t 28é & fud Rame 586 Of@hqﬁlbétratﬁ@reebmsieégmmemtgyn@m@dcﬁwrp thetheatr ough
a collet 95 Sinultaneously, 5 pressure is applied to the substrate 21. As
a result, tﬁPf'eUIE}'ﬁi?&mo‘MW@a Kz primogang tha pregswee-t he stud bunp 53s of the
substrate are bonded by energy generated fromthe heat, the ultrasonic
wave of 70 KHz or nore and the pressure. Exanple 4 10 Fig. 32 is a view

showi ng the,prpeess for a flip chip bonding between a base
10 Fig. 32 is a view showing the process for a flip chip bonding between a base
substrate and a chip that is formed with a plated bump and a stud bump formed on the
plated bump using a thermosonic method according to the invention.

Referring to Fig. 32, an aluminum bonding pad 12 of a chip 11 is formed with a
plated bump 32c that is made of Au, Al, or Ni coated with Au. A stud bump 53¢ is
15  again formed on the plated bump 32c. A lead pad 22 of a substrate 21 is bared of any

bump.-—In-the flip-chip-bonding-process-S5;-after-the chip-11-and-the substrate 21-are-
closely contacted, heat is applied to the substrate 21, and an ultrasonic wave is applied
to the chip 11 through a collet 95. Simultaneously, pressure is applied to the substrate
21. As a result, the stud bump 53¢ of the chip and the lead pad 22 of the substrate are
20  bonded by energy generated from the heat, the ultrasonic wave of 70 KHz or more and

the pressure.

Example 5
Fig. 33 is a view showing the process for a flip chip bonding between a

25  substrate that is formed with a stud bump 53s and a chip that is formed with a stud
bump 53¢ using a thermosonic method according to the invention.
Referring to Fig. 33, an aluminum bonding pad 12 of a chip 11 is formed with a

stud bump 53c that is made of Au or Cu. A lead pad 22 of a substrate 21 is formed

13



substrate and a chip that is forned with a plated bunp and a stud bunp
formed on the plated bunp using a thernosonic nethod according to the
invention. Referring to Fig. 32, an al um num bonding pad 12 of a chip 11 is
formed with a plated bunp 32c that is nade of Au, Al, or NN coated with
Au. A stud bunp 53c is 15 again formed on the plated bunp 32c. A |l ead pad
22 of a substrate 21 is bared of any bunp. In the flip chip bonding process
S5, after the chip 11 and the substrate 21 are closely contacted, heat is
applied to the substrate 21, and an ultrasonic wave is applied to the chip
| 1 t hr ough vetlcaktudtbug® 53i thatl it ameelo wsAn opCes s the ifp ahipl bordingprodies S5,
substrate 21. As a result, the stud bunp 53c of the chip and the | ead pad
22 of the <iliestheaclipalle amd thyo substratey2 leaer gpsdewentatted, heavris tapplidiesat thet he

ul trasonic wave of 70 KHz or nore and the pressure. Exanple 5 Fig. 33 is a
vi ew showi fbsirae ghoenss an fulirasanit| wavecisi apphethdo ribe bhipnbe threugl?s wilos 05.at e
that is forned with a stud bunp 53s and a chig that is fornmed with a stud
bunp 53c usiRyltancprdy.rsewhteds ApRlicddo thecwbetratg2t.0 Ahe resuliethe istad. buRer Scr i ng

to Fig._ 33, .an al um pum bondi ng pad 12 of a chip 11 is formed with a stud
bunp 53¢ tﬁ’ﬁ?hq Iraifethe stug pugip iﬁ.ofﬁhq [ihstraie aredpnded by sudsgy gertceated frpm
formed 13 d bupp 53s t is made of Au or Cu. In the flip chip

ith a st hat
bondi ng pr t’%ﬁﬁﬁéww?‘ﬁ’éméﬁﬁ?)mﬂs%d the substrate 21 are closely
contacted, heat is applied to the substrate 21, and an ultrasonic wave is
applied to the chip 11 through a collet 95. Sinultaneously, pressure is

applied tophbgprupstrate 21. As a result, the stud bunp 53 ¢ 5 of the chip
and the stud bu 53s of the substrate are bonded by energy generated from

the heat, the ulkigadénisca wieve shetdinghthe mressssirfer aElignplip WnHing. b@weérs aa vi ew
showi ng the process for a flip chip bondi ng between a
IO  substrate that is formed with a stud bump 53s and a chip that is formed with a basic
aluminum pad using a thermosonic method according to the invention.
Referring to Fig. 34, an aluminum bonding pad 12 of a chip 11 is bared of any
bump. A lead pad 22 of a substrate 21 is formed with a stud bump 53s that is made of
Au or Cu. In the flip chip bonding process S5, after the chip 11 and the substrate 21

15  are closely contacted, heat is applied to the substrate 21, and an ultrasonic wave is

applied to the chip 11 through a collet 95. Simultaneously, pressure is applied to the
substrate 21.  As a result, the bonding pad 12 of the chip and the stud bump 53s of the
substrate are bonded by energy generated from the heat, the ultrasonic wave and the
pressure.

20
Example 7

Fig. 35 is a view showing the process for a flip chip bonding between a base
substrate and a chip that is formed with a stud bump 53c using a thermosonic method
according to the invention,

25 Referring to Fig. 35, an aluminum bonding pad 12 of a chip 11 is formed with a
stud bump 53¢ that is made of Au or Cu. A lead pad 22 of a substrate 21 is bared of

any bump. In the flip chip bonding process S5, after the chip 11 and the substrate 21

14



10 substrate that is fornmed with a stud bunp 53s and a chip that is forned
with a basic alum num pad using a thernosonic nmethod according to the
invention. Referring to Fig. 34, an al um num bonding pad 12 of a chip 11 is
bared of any bunp. A lead pad 22 of a substrate 21 is formed with a stud
bunmp 53s that is made of Au or Cu. In the flip chip bonding process S5,
after the chip 11 and the substrate 21 15 are closely contacted, heat is
applied to the substrate 21, and an ultrasonic wave is applied to the chip
11 through a collet 95. Sinultaneously, pressure is applied to the
substrate 2de cléseld coftilel, hédhds Rpplide MRdkubgraé 21 hend bh mitddnich@awd 14d bunp
53s of the substrate are bonded by energy generated fromthe heat, the
ul t rasoni c applied tartte chi@ 11pthesphraecoll209EX afipluitadedukly, pRSsurs istappliedvts thewi ng
the process for a flip chip bonding between a base substrate and a chip
that is fowsnsttated 2h aAstwesubythe G6E busprigcaftthe chipsandi the fedhed 22a6f tredi ng
to the invention. 25 Referring to Fig. 35, an al um num bondi ng pad 12 of a
chip 11 i s stlgatnated? hare lpondedshyuehengynpenstited fiarh thshemydhe oltradenio wa@e and\tHeead
pad 22 of a substrate 21 is bared of any bunp. In the flip chip bonding
process> Sopresfurer the chip 11 and the substrate 21 14 are closely
contacted, heat is applied to the substrate 21, and an ultrasonic wave is
applied to the chip | 1 through a collet 95. Sinultaneously, pressure is
applied to QJ%I bstrate 21. As a result, the stud bunp 53c of the chip
and the Ie%—p%fﬁzjz of the substrate 21 are bonded by energy generated
fromthe heat, thig. 86ty asiuw shovdug tlanprobése foda e shipl ondmgigpk €enBa bhg. 36
is a view showing the process for a flip chip bonding between a base
substrate on which an adhesive (for example, ACF, ACP, NCF or NCP) is applied and a

10  chip that is formed with a stud bump 53¢ using a thermosonic method according to the
invention.

Referring to Fig. 36, an aluminum bonding pad 12 of a chip 11 is formed with a

stud bump 53c that is made of Au or Cu. A lead pad 22 of a substrate 21 is bared of

any bump. An adhesive 102 that is selected from a group of Anisotropic Conductive

15  Film (ACF), Anisotropic Conductive Paste (ACP), Non Conductive Film (NCF), and

Non Conductive Paste (NCP) is applied on the lead pad 22 of the substrate 21. In the
flip chip bonding process S5, after the chip 11 and the substrate 21 are closely
contacted, heat is applied to the substrate 21, and an ultrasonic wave is applied to the
chip 11 through a collet 95. Simultaneously, pressure is applied to the substrate 21.
20  As a result, the stud bump 53c of the chip and the lead pad 22 of the substrate 21 are

bonded by energy generated from the heat, the ultrasonic wave and the pressure.

Example 9
Fig. 37 is a view showing the process for a flip chip bonding between a base

25  substrate on which an adhesive (ACF, ACP, NCF or NCP) is applied and a chip that is

formed with a plated bump using a thermosonic method according to the invention.
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substrate on which an adhesive (for exanple, ACF, ACP, NCF or NCP) is
applied and a 10 chip that is formed with a stud bunp 53c using a

t her nosoni ¢ net hod according to the invention. Referring to Fig. 36, an

al um num bonding pad 12 of a chip 1 I is formed with a stud bunmp 53c that
is made of Au or Cu. A lead pad 22 of a substrate 21 is bared of any bunp.
An adhesive 102 that is selected froma group of Anisotropic Conductive 15
Film (ACF), Anisotropic Conductive Paste (ACP), Non Conductive Film (NCF),
and Non Conductive Paste (NCP) is applied on the | ead pad 22 of the
substrate 21. | nRefemringftbiRpe. 17 in biandiia bpidieepsad Bbof AéHieN 1 ihnakd pithh and
the substrate 21 are closely contacted, heat is applied to the substrate
21, and an pldt¢d bampid@e wbatds mmdapfl AwwdAll or NieoatedivithlAut haokghpad eldfat  95.
Si mul t aneously, pressure is applied to the substrate 21. 20 As a result,
the stud buenpstBc2bfis bired oifiianydnungt. heAn edlitspadl @2thef ist $etectadbfbmad grdip ar e
bonded by energy generated fromthe heat, the ultrasonic wave and the
pressure. Eeamying f ACH. AGR, N€Faand N@WPskepplivg anhihe peadoed 22f efi the stibstrptec hi p
bondi ng bet ween a base 25 substrate on which an adhesive (ACF, ACP, NCF or
NCP) i sd applli eth thedflip &tip ponding precesd Shpaften thiy chippl htaed theisybstrater?] are

t her nrosoni c_ met hod according to the invention. 15 Referring to Fig. 37, an
al uni num b@l?@?lugwp@atei,zh@t isqanplip tol thei sybsteater@ b andtuitrasonis) waveds lappiged32c t hat
is made of Au, or Ni coated with Au. A lead pad 22 of a substrate 21
i s bared oﬁhea?WP HurtBrough aqemliss 03 Siomlienequslys peessue tie apmliedrip dhe suhsrate

consi sti ng .of N and NCP | s plied on the | ead pad 22 of the
substrate @? 148 Iaﬁeﬁihf’lﬂ%e‘ﬂ’l‘f‘ﬁp Bémel the ¢ E‘P@@éé@e leagd P@fpe‘?ftbﬁé“@ﬁﬁtﬁ 241 and
t he substrat cl osel tacje is applied to the substrate
21, and ul ﬁé@&ﬁ?@mﬁ gen&}Y)%‘FqO §amttf5 g%éﬁ Hitggsopic Wﬁ%ﬂ@ﬁhapteéwr@t 95.
Slrrult eously, re is a to the subs rate 21, Asa re t he
pl at eolacgunp 32c m[ ﬁ'be g‘ﬁf’%{" dtﬁm%imdo%i %ﬁu?ﬁtfétesabﬁrr@t*ec

according to the invention comprises a plated bump that is made of Au or Al, a plated

bump that is made of Ni coated with Au, a stud bump that is made of Au, a stud bump

that is made of Cu and the like. Further, the substrate 21 may be a conventional PCB

or FPCB. Further, the substrate 21 may be a substrate on which Sn is plated. In

15 order to perform a flip chip process for having better adhesion force, ACF, ACP, NCF

or NCP is applied on the substrate.

Example 10
Referring to Fig. 38, a chip 11 may have an aluminum pad 12 that is formed

20 with a plated bump 32c made of Au, Al or Ni coated with Au. Further, the chip 11
may have only the aluminum bonding pad 12 without forming the plated bump 32¢c. A
substrate 21 may be formed with a doping bump 43. The chip 11 and the substrate 21
are bonded using an ultrasonic energy.

From the foregoing, according to a bonding means in the flip chip bonding

25  process 85 of the invention, heat is applied to the substrate 21, ultrasonic wave is
applied to the chip 11 through a collet 95, and pressure is applied to the substrate 21.

As a result, the chip 11 and the substrate 21 are bonded by energy generated from the
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are bonded by energy generated fromthe heat, the ultrasonic wave and the
pressure. 10 Fromthe foregoing, the bunp formed on the substrate 21 or the
chip 11 according to the invention conprises a plated bunp that is made of
Au or Al, a plated bunp that is made of Ni coated with Au, a stud bunp
that is nade of Au, a stud bunp that is nade of Cu and the |like. Further,
the substrate 21 nay be a conventional PCB or FPCB. Further, the substrate
21 may be a substrate on which Sn is plated. In 15 _ order to performa
flip chip process for having better adhesion force, ACF, ACP, NCF or NCP is
appl i ed ongﬁﬁetfmj@ﬁm%wa&mﬂ‘@ nresskesf. e rThiusgthe dningion 38s am adhanpagelinmay
have an alum numpad 12 that is formed 20 with a plated bunp 32c nade of
Au, Al or Khatcoageetiepressninnvertinn siopts a method; jor 2pplyingythh ateasonicywavieeas

al um num bondi ng pad 12 without form ng the plated bunp 32c. A substrate
21 may be M&tned wht theamaepsmprgssimpmethod THEthawE p usingarmply ha sepeentignd 21
are bonded using an ultrasoni¢c energy. Fromthe foregoing, according to a
bondi ng me EMPFPTPRESSAQY IetHed, BoRHICRY I gnayc s resticed gompargsl dat fhsn,
heat is applied.to.the ubgérat i

21, ultrasonic wave is  applied to the
chip 11 t hCBRRtGAl grt efugher, Unthe casesal psing & subsptecn vhichR s et are 21,
As a result he chip. 11 d bs e 21 are bonded hy .energy
generat ed FPSHAIEHD W cﬁéﬁ‘ﬁp ‘%‘ﬁg’eﬁﬁg roéé\éqaﬂébs W}E‘iﬁﬁilpﬁﬂ%r %ﬁ@?%&%@e fAYs, the
i nvention has,an advantage in that, since the present invention adopts a
met hod for SBB%Weﬁg the ultrasonic wave as well as a thernoconpression
met hod wi t hout using only a conventional thernoconpression nethod, a
process time may be reduced conpared to the 5 conventional art. Further, in

the case of usin iﬁgﬁ%%gbate on which Sn is plated, or a substrate on
whi ch ACF, ACP, or is applied, a superior adhesion force may be

obt ai nggl. Figs. 39 to 42 shows the examples of the bonding structure according to a
relative size of a stud bump or a wedge bump and the example of applying ACF, ACP,
NCF or NCP after forming a bump.
Specifically, in Fig. 39, a bump 53¢ or 63¢ of a chip 11 is larger than a bump
53s or 63s of a substrate 21. Further, in Fig. 40, a bump 53¢ or 63¢ has the same size

15  as a bump 53s or 63s of a substrate 21. Further, in Fig. 41, a bump 53s or 63s of a

substrate is larger than a bump 53¢ or 63¢ of a chip. From the foregoing, the bump

53¢ or 63c of the chip and the bump 53s or 63s of the substrate may be bonded while
having the same size and kind or differing the size and kind thereof.

In Fig. 42, after forming a bump 54s or 63s on a substrate 21, an anisotropic

20  conductive adhesive 102 or a nonconductive adhesive 102 such as ACF, ACP, NCF,

NCP, and the like is applied, and then a chip 11 and the substrate 21 are immediately

bonded. Thus, the process for filling resin may be removed. The process for

applying the anisotropic conductive adhesive 102 or the nonconductive adhesive 102

such as ACF, ACP, NCF, NCP, and the like may be performed around the bump which

25  is formed on the substrate 21. Further, the process may be performed around the entire

substrate 21.
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[ Modification] 10 Figs. 39 to 42 shows the exanples of the bonding
structure according to a relative size of a stud bunp or a wedge bunp and

t he exanpl e of applying ACF, ACP, NCF or NCP after form ng a bunp.
Specifically, in Fig. 39, a bunp 53c or 63c of a chip 11 is larger than a
bunp 53s or 63s of a substrate 21. Further, in Fig. 40, a bunmp 53c or 63c
has the sanme size 15 as a bunp 53s or 63s of a substrate 21. Further, in
Fig. 41, a bunp 53s or 63s of a substrate is larger than a bunp 53c or 63c
of a chip. Fromthe foregoing, the bunp 53c or 63c of the chip and the bunp
53s or 63s of thgclspbaékjate nay be bonded while having the sane size and
kind or differing the size and kind thereof. In Fig. 42, after formng a
bunp 54s or 63s ReferimpbFig aBea sthd bampali Gatwaipe Gump®3ae fistietione padhesi ve
102 or a nonconductive adhesive 102 such as ACF, ACP, NCF, NCP, and the

i ke i s appffaedppartit Heor @pathipofldioaed chipd 1S ubktd, dHecpadll 2a0fahé ovetl ichipel y
bonded. Thus, the process for filling resin may be renoved. The process for
appl yi ng t hes anlesstt twepicsvsc o Atla gy ef asibebipsel 1182 mositivhed ko fiwe redcic bthee
adhesive 102 such as ACF, ACP, NCF, NCP, and the l|like may be perfornmed

ar ound I he Hsahis aphliechtoXBe lawdrahipeti, and uhmsenibstavared firce Feraphbed thrdugh
process may be performed around the entire substrate 21. 17 [ Chip stack]
Ref erring BeoRe®S wathe gppercdihlhp A82 oesult, the dgperahip 163nd theflomeedhiprila pad
12 of an upper chip 11 or a pad 12 of a lower chip 11. Here, the pad 12 of
the | ower @l pondeddo ferm @ steckad @hip.ovkhis Faekesaehkip showsibetichpporinange ghan
positioned to face each other. 5 Heat is applied to the lower chip 11, and
ul t r asoni c “R&¢®Pand force are applied through a collet 95 to the upper
chip 11. As a result, the upper chip 11 and,the lower chip 11_ are bhonded

to forma stacked@cHipshomsi & e clor nanifastuingna trakedrchin peedingcte thean

10  invention by forming a stud bump 53 or a wedge bump 63 on an upper chip 11, forming
a stud bump 53 or a wedge bump 63 on a lower chip 11, facing them each other, and
applying ultrasonic wave and force using a tool.

Fig. 45 shows a view for manufacturing a stacked chip according to the

invention by forming a plated bump 32 on an upper chip 11, forming a stud bump 53 or

15 awedgebump 63 on alower chip 11, and bonding them.

Fig. 46 shows a view for manufacturing a stacked chip according to the
invention by forming a plated bump 32 on an upper chip 11, and bonding this chip 11 to
a lower chip 11. The bump adopted in the chip-to-chip method as describe above is
made by forming a wire with a metal having a good conductivity, such as Au, Ag, Al,

20 and Cu.

[Posttreatment process]
After flip chip bonding process S5, in a posttreatment process, if necessary, a
resin is filled in a bonding space to protect a chip. Fig. 47 shows an example of
25  forming a protection wall 132, forming bumps 53¢, 53s and 63 on a chip 11 and a
substrate 21, respectively, and forming a molding 134 on them. Specifically, if, in the

pretreatment process, the protection wall 132 is formed around the chip and then a flip
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one chip. Fig. 44 shows a view for manufacturing a stacked chip according
to the 10 invention by formng a stud bunp 53 or a wedge bunp 63 on an
upper chip 11, formng a stud bunp 53 or a wedge bunp 63 on a | ower chip
11, facing them each other, and applying ultrasonic wave and force using a
tool. Fig. 45 shows a view for manufacturing a stacked chip according to
the invention by formng a plated bunp 32 on an upper chip 11, formng a
stud bunp 53 or 15 a wedge bunp 63 on al ower chip 11, and bonding them Fig.
46 shows a view for manufacturing a stacked chip according to the

i nventi on lohipf mmdinegis pepoateiinba ppstBeitaantafor upge+ilt dsidd seading, ROGsHxyg t hi s
chip 11 to a lower chip 11. The bunp adopted in the chip-to-chip nmethod as
descri be alesire componmaties prevéndedrifiogy penetmgnguiritd aggapetetlvednathiertigme goabthe
conductivity, such as Au, Ag, Al, 20 and Cu. [Posttreatnent process] After
flip chip isobitiatey pleoscbe p8Fection waloSt mentbeemadepphH IR NCF, A€Feso@®,y, a
resinis filled in a bonding space to protect a chip. Fig. 47 shows an
exanpl e of €P@E, fosrannalgling peropanwli oA figa perfad®ng faoflipi ¢hdp bongisg PBeess 3sisand 63
on a chip 11 and a substrate 21, respectively, and form ng a nolding 134 on
them Speciprsfersgd that 3 puringpreesss f95hardeatngrtbaprogactior vl 134 evhiehviseradesn anal |
132 is forn&& around the_chip and then a flip 18 chip bonding is perforned
in a postt sehmaieal saddethder-fill and side sealing, an epoxy resin
conponent is prevented from penetrating into a gap between the bunp and the
substrate. Here, the protection wall 132 may be made of NCP, NCF, ACF, ACP,
epoxy, or a nolding c ound. After performng a flip chip bonding process,
it is 5 preferreh‘ag’ﬁﬁgggtgﬁ??tﬂbe%f%@éggtebr hardeni ng the protection wall

132 which is madl@[e%{wl%le, %q%[rer%%&l?rstlruacltm'lesof%dgu%gfrate for bonding according to the

10  invention comprises a substrate which is formed with a copper thin film pattern on a
basic substance, a hard metal layer which is formed by plating a metal having a high
hardness on the substrate, a conductive metal layer which is formed by plating a metal
having a high conductivity on the hard metal layer. Thus, a bonding strength is
maintained and a production yield is enhanced irrespective of a kind of the basic

15 substance.

Fig. 48 shows an example of a metal layer-built structure of a substrate for a
stud bump according to the invention.
Referring to Fig. 48, a substrate 21 according to the invention is formed with a
copper thin film pattern on a basic substance thereof. Here, the basic substance of the
20  substrate is made of FPCB, FR4, FRS5, ceramic or glass.
A first metal layer 141 and a second metal layer 142 are formed on the substrate
21 by a plating method. The first metal layer 141 serves as a buffer layer for cutting

off the effect according to the kind of the substance of the substrate. It is formed by
plating Pd alloy, Pd-Ni or Ni-Pd to have 3 um or more in thickness. The second metal

25 layer 142 serves as a part for directly connecting to a stud bump or the like in a bonding
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| Layer-built structure of substrate] Meanwhile, a layer-built structure of
a substrate for bonding according to the 10 invention conprises a
substrate which is formed with a copper thin filmpattern on a basic
substance, a hard netal |ayer which is formed by plating a netal having a
hi gh hardness on the substrate, a conductive netal |ayer which is forned
by plating a netal having a high conductivity on the hard netal |ayer.
Thus, a bonding strength is maintained and a production yield is enhanced
irrespective of a kind of the basic 15 substance. Fig. 48 shows an exanple
of a metal ptR¥&s - Bis fordbd B9t MaGnOAuBoS KB Shaviiea fdbd on@ldiditP WR ReRPr di ng
to the invention. Referring to Fig. 48, a substrate 21 according to the

i nvention is for it h oppe i il tern on_a .basi c substance
her oof - HARAE R AR ReaiBRRA oyl bavelh P 8 PeplintuShie of rron,
FR4, FR5, ceramic or glass. A first netal Iager 141 and a_second net al

| ayer 142 are foFpisdsigse threbaligrskayer B off theyhard gnefel fog awiingoeff the effestr st
metal |ayer 141 serves as a buffer layer for cutting off the effect
accor di ng ®eForHEg k9 He lgnd of thesypslrais scadded tondims strogeth isrpaiptained apd@ by
plating Pd al)Joy, Pd-Ni or Ni-Pd to have 3 mor. nore in thickness. The
Second tret arodfsef?ws%d i§ ganageqd fmespestive plibe kingrof §hq kastq gibstgiftect ing to a

S DUTP, o e e BB ol B
R o M )
00,2 SR U BTBICR-IET B LR e S
ot once. SEARRUIR TRy R0 Mt P SRR B L LB

each by 2GeALA0fhah0 of BECEMENHRY) ceramic or glass.

A first metal layer 141, a second metal layer 142 and a third metal layer 143 are

formed on the substrate 21 by a plating method.

The first metal layer 151 is formed by plating Ni or Ni alloy to have 3 ym or

more in thickness. The second metal layer 152 serves as a buffer layer for cutting off

15  the effect according to the kind of the substance of the substrate. It is formed by
plating AU alloy to have 0.1 pm or more in thickness.

The third metal layer 153 serves as a part for directly connecting to each bump
or the like in a bonding process. It uses Au or Ag having a good conductivity and
purity, Al, Au alloy, Ag alloy or Al alloy.

20 Thus, since the buffer layer of the hard metal for cutting off the effect according
to the kind of the substrate is added, a bonding strength is maintained and a production

yield 1s enhanced irrespective of the kind of the basic substance.

INDUSTRIAL APPLICABILITY

From the foregoing, according to the invention, since ultrasonic wave is applied
25  together with thermocompression upon a flip chip bonding process, the process may be

quickly performed. Especially, a bonding property of a chip may be greatly enhanced
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Referring to Fig. 49, a substrate 21 according to the invention is forned
with a copper thin filmpattern on a basic substance thereof. Here, the
basi ¢ substance of the 10 substrate is nmade of FPCB, FR4, FR5, ceramc or
glass. A first netal |ayer 141, a second netal l|layer 142 and a third netal
| ayer 143 are forned on the substrate 21 by a plating nethod. The first
nmetal layer 151 is fornmed by plating NN or NN alloy to have 3 p.mor nore
in thickness. The second netal |ayer 152 serves as a buffer |ayer for
cutting off 15 the effect according to the kind of the substance of the
subst r at e. bytfoinsing arstmetibiyp ophaldtedybutub ahltioy chip, foamiengla hump on anmmbstrite,
t hi ckness. The third netal |ayer 153 serves as a part for directly
connect i ng and diwgethy banging dhe tbuapki kEhdtnisatheomatentpnpmey embancet thadeadiig or Ag
having a good conductivity and purity, A, Au alloy, Ag alloy or Al alloy.
20 Thus, siprpsttyHy Biaedtler canagaingothetmated dnopnet sid pumpe at wedeg Wwinfp ohe
ef f ect accordl n to the kind of the substrate is added, a bonding strength
i s maintai € ﬂmaglan@p peBguatsodst apd doEming e miesh deermatalie seer after bpnding ki nd
of the basic substance. | NDUSTRI AL APPLI CABI LI TY_ Fr om t he foregoin
accordithg F8theresings amubyite Blakedevith tlaSor Snbaving & loyssimeliing Pgmt gﬁ@t her
wth therm)co ess on on a flip chi p bond| ng. process the process may be
qui ckly pe u@re E@&é@flw jsyeasily B%ﬂ%ﬁ gt parB‘HLSPW Brceds E¥Reofmy [ 16, Biceat | y
t he, chip formnga

enhanced 2Q,. by form ng a siud bu Iat d bunp o

bunp on a £fipapnditit, b aecoTRsBesh ithetts Fanaghine. Cﬂiﬂwa‘i‘ d pyer hgugh

i nvention na nhance t ondj ropert ct.l nnectl ng the

pl at ed bunp’® ¥%Y%§Y’ﬁ?§abvﬂ pag fa@garb 5?“% 1%%%?#3 dysi ng a collet and

f [ f h

Substrate phat e G B netish e vidgh i PEpsndi heﬁiraé SRS A

eI eCt M qt]al uft?as&n%cb, 'ehéllg¥ t!) nf)?aﬁlel é’ﬁl;? &F Hgﬁldﬂlg%ﬂlp an%ld{fngsshgaraié) %orethcle ?111)S ¢ 1%r hor.
bonding.

Further, according to the invention, since a metal having high hardness is plated
on a substrate as a buffer layer for cutting off the effect according to the kind of a basic
substance of the substrate, a bonding strength can be maintained and a production yield

15 can be enhanced.

While a preferred embodiment of the invention has been described, it is to be
understood that modifications and variations will be apparent to those skilled in the art
without departing from the spirit of the invention. The scope of the invention,

therefore, is to be determined solely by the following claims,
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flip chip bonding can be acconplished w thout damaging a chip pad even
though a wafer having a weak pad, such as an inage sensor and the like, is
used. Further, the invention provides a flip chip bonding device that
applies an 10 ultrasonic energy to only the chip or both the chip and the
substrate for the flip chip bonding. Further, according to the invention,
since a netal having high hardness is plated on a substrate as a buffer

| ayer for cutting off the effect according to the kind of a basic

substance of the substrate, a bonding strength can be maintained and a
producti on WHATIIS ChAIMEDBe enhanced. Wile a preferred enbodi nent of the

gﬂéec;} at f?ﬁsbiﬁ{‘r‘&d BT Shiatusts el BF ol ARELE R e PR =0
eparting Sélﬁlrg

t her ef o_r e, IS P %&%&o%ﬁ%{c%%%ﬂ%eéﬁ}geg% gﬁ% gr%)i;l}g{hﬁelp %—111?00}%”9%150%?%4}1?%'&%%? IS
o sem SAATR R ERIIRNE Ao MR8 D o havi ng. bondi ng

d bst i t i : f:
pads orga subs é@%@@@ﬂé@@@@% @gg%vaférhﬁvﬂ‘@hél}g;gs: R {tShi0obdfi #RS ©

5 performng pr havi ng ng 1 t, and obtaining

the pretrﬁg&l%gteh%iyihgﬁ%hi hip; perform ng pretreatnment of a substrate,
aligning the pads of the prétreated chip with the pads of the pretreated

substrate, and RERANNE frhigesthbR ARQubRAtSUbSt rate together by applying an
ul trasoni c wave and heat 10 using a collet and sinultaneously applying

pressure; and pegfidd tRgpRRIfiemeienéd &op withlthé PHIsQF tHeretiréi@ed Rbbtrataf t er
bondi ng. 2. The nethod according to claim1l, wherein the | ead pads of the
substrate ah@bonding the chip and the substrate together by applying an ultrasonic wave and heat

10  using a collet and simultaneously applying pressure; and

performing posttreatment for filling or molding resin after bonding.

2. The method according to claim 1, wherein the lead pads of the substrate are

plated with Au, Sn, or a high conductive metal.

15
3. The method according to claim 1, wherein the pretreatment step of the
substrate is any one selected from the processes consisting of passing in a bared status,
forming a plated bump, forming a stud bump, forming a doping bump, and applying an
adhesive.
20
4. The method according to claim 3, wherein the adhesive is any one selected
from the group consisting of Anisotropic Conductive Film (ACF), Anisotropic
Conductive Paste (ACP), Non Conductive Film (NCF), and Non Conductive Paste
(NCP).
25

5. The method according to claim 1, wherein the pretreatment step of the wafer

is any one selected from the processes consisting of passing in a bared state, forming a
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plated with Au, Sn, or a high conductive netal. 15 3. The nethod according
to claiml1, wherein the pretreatnent step of the substrate is any one

sel ected fromthe processes consisting of passing in a bared status,
formng a plated bunp, form ng a stud bunp, form ng a doping bunp, and
applying an adhesive. 20 4. The nmethod according to claim 3, wherein the
adhesive is any one selected fromthe group consisting of Anisotropic
Conductive Film (ACF), Anisotropic Conductive Paste (ACP), Non Conductive
Fil m (NCF), and Non Conductive Paste (NCP). 25 5. The nethod according to
claim1, witsted humpefopming & suadmmps oep wege huempased forminga ptudriaimge plet ed
fromthe processes _consisting of passing in a bared state, formng a 22

pl at ed bunﬁ?n?%gﬁﬂﬂﬁFéb%?md bunmp or a wedge bunp, and forming a stud bunp
after formng a plated bunp. 6. The nethod according to claim3 or 5,
wherein the plated bunp is made of 5 any one selected fromthe group

i sti f A N ted wth Au, d t.he stud ' de, of
any one. sal ect oo+ HsERES RPGROEE RSAT VeSS ert Sl P BT am iﬁéna%fc?fﬁﬁ, d
, A d cu. 7..T t hod di t | ai,m 3.qr. 5, rein th ate
e, et it SR T Lt
i i f f th | at . 8. Th hod according to
ol ai m 3 or AR Simstsr fehind st LA e ER coblyslV L B e ERE gD of
the chip o%fggyA%pglgLiéQe bunmp of the substrate and the bunp of the

7. The method according to claim 3 or 5, wherein the plated bump gives an
10  annealing effect for growing the size of Au particle to increase an adhesion force of the

plated bump.

8. The method according to claim 3 or 5, the bump of the substrate has the same
size as the bump of the chip or any one of the bump of the substrate and the bump of the

15  chip has a larger size than the other of them.

9. The method according to claim 3 or 5, the bump that is formed on the wafer
or the substrate uses any one selected from the group consisting of a long projection

shape, a short projection shape, and a convex shape without having a projection,

20
10. The method according to claim 1, the collet for holding the chip and
transferring the ultrasonic energy is made of any one selected from the group consisting
of Zr, Ti, ceramic, stainless alloy, TiW and TiC.
25 11. The method according to claim 10, wherein the collet is treated by DLC

coating using the diamond like carbon thin film to minimize the loss of the ultrasonic

energy.
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15 chip has a larger size than the other of them 9. The nethod according
toclaim3 or 5, the bunp that is formed on the wafer or the substrate
uses any one selected fromthe group consisting of a | ong projection

shape, a short projection shape, and a convex shape w thout having a
projection. 20 10. The nethod according to claim1l, the collet for hol ding
the chip and transferring the ultrasonic energy is nmade of any one
selected fromthe group consisting of Zr, Ti, ceramc, stainless alloy,
Tiwand TiC. 25 11. The nethod according to claim 10, wherein the collet is
treated by DLC coating using the dianond |like carbon thin filmto mnimze
the loss of the ultrasonic energy. 23 12. The nethod according to claim
10, wherein the pplTRtmadePhécondiR@td slhint YPEwhdrein e kbisdiaagptd ailikpmpeur f ace
of the collet or a matt type for roughly treating a surface thereof by
sandi ng or fel meishidg Qi tatonr gefaonehiheicoletid@ avaxt tipadoit foaghlyarafies a ofirfidee 5

ul trasonic energy. 13. The nethod according to claim1, wherein the

ul trasoni c theestef bys sapihg el elattrot dischaffeembetigingob maeieisn e, truisdgresttiche
safe range is from50KHz to 100KHz, or in the range for mnimzing the

| oss of5 t halttdsomiasmerigg. ener gy, wherein the range is from 10 100KHz to
250KHz. 14. The nethod according to claiml, wherein the step for bonding
the flip chip wusing the ultrasonic wave is perforned by a flip chip bonder
having the collet and a block for supporting the substrate, and the step
for applyi ng thellilThcasdhodacsarding to daiyn I5vlonein dled wlirasmhid wava ishpplrdoinesses
consisting of transferring theultrasonicwave inthe direction of a X axis
from the cdéhd sefe mnge of Bemtcaey, iwhgrdin therpaferangy isdeom S0KBE ta 100k . orfinther t he

bl ock, transferring the ultrasonic wave in the direction of a Y axis from
t he col | et range for minimizing the loss of the ultrasonic energy, wherein the range is from

10  100KHz to 250KHz.

14. The method according to claim 1, wherein the step for bonding the flip chip
using the ultrasonic wave is performed by a flip chip bonder having the collet and a
block for supporting the substrate, and the step for applying the ultrasonic wave is any

15  one selected from the processes consisting of transferring the ultrasonic wave in the

direction of 2 X axis from the collet and transferring it in the direction of a Y axis from
the block, transferring the ultrasonic wave in the direction of a Y axis from the collet
and transferring it in the direction of a X axis from the block, and transferring the
ultrasonic wave which intersects in the direction of the same axis from the collet and the

20 block.

15. The method according to claim 14, wherein the step for applying the
ultrasonic wave is any one selected from the processes consisting of applying the
ultrasonic wave in the range of 50 KHz to 100 KHz from the collet and applying the

25  ultrasonic wave in the range of 100 KHz to 250 KHz from the block, applying the

ultrasonic wave in the range of 100 KHz to 250 KHz from the collet and applying the
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and transferring it in the direction of a X axis fromthe bl ock, and
transferring the wultrasonic wave which intersects in the direction of the
sanme axis fromthe collet and the 20 block. 15. The method according to
claim 14, wherein the step for applying the ultrasonic wave is any one
selected fromthe processes consisting of applying the wultrasonic wave in
the range of 50 KHz to 100 KHz fromthe coll et and applying the 25
ultrasonic wave in the range of 100 KHz to 250 KHz from the bl ock, applying
the wultrasonic wave i.n the range qf 100 KHz to 250 KHz fromthe coll et
and appl yi dﬁfﬁsﬁﬁlcﬂa"ﬁl 1p s Fnee 0%39&(#1% tq 0 Kﬁ?g%oefthqblq%hzmxdoapp@onxﬂrze from
t he bl ock nd app t he uItra ni c wa in th sane range of frequency
fromthe cdﬁ? Hg S@@ﬁrm¥@° CHRNRY OFb it @&éﬂﬁﬂﬁﬁ%3a stack flip
chi p, which bonds an upper chip 5 on a | ower Chlp to obtain a high
performance in the unit area, the met hod conprising the steps of . formng

2t vedge. bunp!rft DL A5 P ERRRAR' 4 s it s iuffh DO d ?Pé%gr% hifg " an
const st ng °5r Phe S %ﬁg %@n%%%rﬁn%%"%%la@%ﬂﬁﬁgfﬁﬁaﬁ% LR LRI e o7 0P

preparing the lewer Chl p which is bared; and aligning any one selected from
the group co SPsti ng of the plated burrp, the stud bunp and the Wedge bunp

i o PP o Dottty ol on Bt b B Whice R be 4R Al 1% SHRADE"

chip and the lower c oget y app aso wave

heat and sipiHipt-A020M&Ic% AR oH NéhiP LS t,q' dlil:lz% the %f&%dﬁ?@)ﬁ@%%&@&” ng a

stack flip chip, which bonds an u per I ower
hi gh per f ofs@REasall dhig BRicHNE YorRle8 ittt :ﬁf‘y JH%ts@BgteﬁcffHPﬁ bRl up Bhsisihs BF afyf

10 plated bump, the stud bump and the wedge bump;

preparing the lower chip which is bared; and

aligning any one selected from the group consisting of the plated bump, the
stud bump and the wedge bump of the upper chip with the pad of the lower chip, and
bonding the upper chip and the lower chip together by applying an ultrasonic wave and

15  heat and simultaneously applying pressure.

17. A method for manufacturing a stack flip chip, which bonds an upper chip
on a lower chip to obtain a high performance in the unit area, the method comprising the
steps of:

20 forming any one selected from the group consisting of a plated bump, a stud
bump and a wedge bump on a chip of a wafer, dicing the wafer, and preparing the upper
individual chip which is formed with any one selected from the group consisting of the
plated bump, the stud bump and the wedge bump;

bonding a chip to on a substrate with adhesive resin series, forming a stud bump

25  orawedge bump on a pad of the chip, and preparing the lower chip; and

aligning any one selected from the group consisting of the plated bump, the

stud bump and the wedge bump of the upper chip with the stud bump or the wedge

25



20 form ng any one selected fromthe group consisting of a plated bunp, a
stud bunp and a wedge bunp on a chip of a wafer, dicing the wafer, and
preparing the upper individual chip which is forned with any one sel ected
fromthe group consisting of the plated bunp, the stud bunp and t he wedge
bunmp; bonding a chip to on a substrate wth adhesive resin series, formng
a stud bunp 25 or a wedge bunp on a pad of the chip, and preparing the

| ower chip; and aligning any one selected fromthe group consisting of the
pl ated bunp, the stud bunp and the wedge bunp of the upper chip with the
stud bunp duniphef thedgee2&hipuagl béndiryetHeowper chippandathe 1dwerdétig tddethen pger
chip and the | ower chip together by applying an ultrasonic wave and heat
and si nul t applying an wipgoyicngpveraad deatend dnuldnemtshl appbyey pdessukd. st ruct ure of
a substrate for bonding a flip chip, the 5 structure conprising: a
substrate which is formed with a copper thin filmpattern on a basic
substance; a hard netal |ayer which is fornmed by plating a netal having a
hi gh har dness onl8.themetablayenabwilt drdtur® of acerbdrate| for bomdiag a Hipechiphiteh i s
formed by plating a netal having a high conductivity on the hard netal

| ayer; Wwhesahsture degwpdisimg: strength is maintained and a production yield is
enhanced irrespectjve of a kind of the basic substance. 15 19. The
structure accor df igbsteate |veiieh 18 founed avith aheopper dbinufibn fpatterreoncadissicses  a
netal |ayer which is forned between the substrate and the hard netal |ayer,
the netal SPeICCheing made of Ni or Ni alloy. 20. The structure according

) o B e eSO 5 S b i S0 o
the substrate; and
10 a conductive metal layer which is formed by plating a metal having a high
conductivity on the hard metal layer;
whereby a bonding strength is maintained and a production yield is enhanced

irrespective of a kind of the basic substance.

15 19. The structure according to claim 18, wherein the structure further comprises

a metal layer which is formed between the substrate and the hard metal layer, the metal

layer being made of Ni or Ni alloy.

20. The structure according to claim 18 or 19, wherein the convective metal

20  layer is formed by plating any one selected from the group consisting of Au, Ag,

Au/Ag, Al, Au alloy, Ag alloy, and Al alloy to have 0.1 pm or more in thickness.

21. The structure according to claim 18 or 19, wherein the hard metal layer is

formed by any one selected from the processes consisting of plating Ni or Ni alloy to

25  have 1 Um or more in thickness, plating Pd alloy, Pd-Ni or Ni-Pd to have 0.1 pm or
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Au/ Ag, Al, Au alloy, Ag alloy, and Al alloy to have 0.1 mor nore in

t hi ckness. 21. The structure according to claim18 or 19, wherein the hard
nmetal layer is formed by any one selected fromthe processes consisting of
plating NN or Ni alloy to 25 have 1 pun or nore in thickness, plating Pd
alloy, Pd-Ni or Ni-Pd to have 0.1 pun or 26 nore in thickness, plating Au
alloy to have 0.1 mor nore in thickness, and plating Au or Ag alloy to
have 0.1 pun or nore in thickness. 22. The structure according to claim 18
or 19, wherein the basic substance of the 5 substrate is nade of any one

sel ected f o i@ &nePpRfing ReBilof Rihavelr 1fe5aib& in #knet, 388 plafidg Au

or Ag alloy to have 0.1 pm or more in thickness.

22. The structure according to claim 18 or 19, wherein the basic substance of the
5  substrate is made of any one selected from the group of FPCB, FR4, FRS, ceramic, and

glass.
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