Flii p Chi p Bondi ng Met hod for Enhancing the Performance of Connection in
FL p Chi p Packagi ng Process and Layered Metal Architecture of Substrate
[/for, Stud Bunp 5 TECHNI CAL FIELD This invention relates to a sem conduct or
packagl ng technol ogy, and nore particularly to a flip chip bonding method
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, andFlpl@ki BoridingSViethbd fordnhifchiPthé Pepféinaniee ofae.
BACKGROUND ART Gener ally, a wre bonding, a TAP bondin a fli h| p

bondi ng, and tEamnmlommﬂheﬁhmgatbam@hmssamd%my

sem conductor chip to a  su JS'S si ze of an eI ectronic
product is gradually mi ﬁf‘?ﬁ u$ﬁ<?f @A%E? O ‘i%“me enhanced. The
nunber of a bonding pad for |nput and output is |ncreased, whil e the size
of the chip used in the electronic product is gradually smaller. Thus, the
conventBonal‘Et\jHH[QMgFmﬂm ocess for bondi ng the sem conductor chip on the
substrate arrlve](s]h nstead of the re ndlngrfgl od, af|II% chip
bondi ng 20 met ho S\iprfion el PySeisdustor  iAckreng Jphnniosyr ABY 1Y

per f or manc yarfiifarf} 8 &A% Mip %ﬁﬁnﬁ%@lﬁﬁ&'f@f‘ dbh 4296 cﬁﬁé peb®rhisfrbt
wei ght and short I'ength, 'has "been wdely used. The Tlip chip bonding

met hod is d)et\ecﬂmmmgynd o sulfstratei bygfoemingraodbunm anﬂrcmlhnp)gh nibdtrate, ar bokti theand

w out” cor ?ﬁ%&qw@ﬁ%ﬂ%gﬁﬁo ﬁ%&gfda#g“&nﬁéﬁapﬁwf‘m whdmERingadertinpe ™
substrage ég fé§§laﬂga p];gg t%hfc e§ &es&bs’ﬁt& evg w for ‘explaining a

conventi on I'’p chi ndi ng. erring to a flip chip bonding
has a structure that, after formng a stud bunp 13 on a bondi ng pad 12 of
a chip 11 cut away fron1a wafer 10 and fli pping the

BACKGROUND ART

Generally, a wire bonding, a TAP bondlng, a flip chip bondmg, and the like

have been dlsclosed as methods for bondmg a. sermconductor ch1p to a substrate.
15  Meanwhile, the size of an. electronic product is gradually mlnlmlzed and its
performance is more enhanced The number of a bonding pad. f@r input and output is
increased, while the size of the ch1p used in the electronic product is gradually smaller.
Thus, the conventlonal 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 method 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
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-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 exanpl e 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 ¢hipackagebordidpypal 12 bp tehehip Bandi digctiptbbaded toAd 1dadi adt 2218f at he
package is mounted on a nmain board 25. The ceram c package 22 is seal ed by
a package cabstrat2@l. Refesy, thenfipt ¢hifribgndidg iatlaedified b p patkage Wpeddig yhiponded
on 10 a main board 25 by a flip chip bonding nethod, the part that

connect ed bhyondimgpfor H3nding arflipdedp by ar@sionicgradkdgdeeandi &« en-bvidniwhed djp tlnpcase
of bonding a chip on a substrate as descri bed above, a bonding strength or
a product i dronging fdr diegeelydendingtaHhip lchipcbrof maindmeid subst ance of the board
21. A conventional layer-built structure of a substrate, as shown in Fig.

4, 15 cbnsi sts offig 2oasiview sheviagae, ex@upleNf a pacliagatypShfip ¢hip hbnding,ader
formng a pattern on the substrate, a surface treatnment is perforned to
enhance an Eghe aveprshowingan ¢anwle of hendonfdtyped flipadhipphonding. Referring
conventional |y performed by plating with Ni_or Au. At this tinme, a

subst ance 2¢-Fig.od, a ¢hép é@:bsgmieé tp ¢ eroBc prRkage2hY ¢ dimehip bopding| ragBod. That
is, after coating with a Cu_layer 21-2 on the basic substance 21-1, a
pattern is Abthieimethe paekage is mountsd op aomain bogerl &h ARY egFaRicackage 2 Sor med

through an electroplating process to performthe surface t_reatggr;% for
enhanci ng aXalsdR¥ginsskegeseuendp. Hefavier to B drdfisng chp Bl isghiwpetly flof jp

Chennot Gonp e idhbe s 1A b N ABat. WA aae SHp-uatcly DUPRFPLEhE ng a

chip to a substrate is enployed, a process rate is slow, the chip my be 25
danmaged duénageisijﬁesﬁb?ﬁdr@ﬁg{%onpr ession, and, in case that a substrate to

whi ch a chip 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 adhestve 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, cerami'c, or glass. That is,

aﬂerr 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 enhanéing an é.dhesion property.

~ However, according to a conventional flip chip béding 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 b.onded or a pad of a wafer has a weak material, electrical bonding property

deteriorates.
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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 net hod f @urtbé atddirdifig b @hconkedticnll ldybyb@ndtmened 6f b\subytraby theeedi ng
up process rate and for enhancing an bonding performance. 10 Further, it
i's anot her lekjteeh Dprdblen iinvBa] sidde taobfidivg dRerdti®k al plodyvetied yiekd ghdatlgct ur e
of a substrate for flip chip bonding for maintaining a bonding strength and
enhanci ng alepewtiuanithokindiofladasie galistines of tife sabdtrang indftribidtyiic gawehaednce by
adding a buffer Jlayer with a hard netal to the substrate. |In accordance
with the present invention, The above objects are acconplished 15 by a
flip chip bonding nmethod conprising the steps of. performng pretreatnent

of a waferDISULASURENOF INVENIIO@N and obtai ning the pretreated

i ndi vi dual chi p; ' r.etyeat f a su , g0l - pads
of the pretreat ea‘ﬁ)l g{#"%‘t’w@‘?ﬁ“’t‘aﬁ%‘”b@ ?egﬁ H{aﬁlgmglre@t@% gﬁaoq’seﬁ%is’%lr&gl%’g‘?l déﬂ%
bondi ng t he,.chi: t ogephely.: i H 6 wave
and hoat  uernoBet i nt RGBS T Chl b o RRR th B0 Bor MR ERORe
perform ng A fdd 4l J } : i Here,
Phe bump. of e s SETFORyct Uy thy oo B i JRLE Dbl 554 Rk bR A ekl o
or any one lﬁ;fo{,rﬁgnggpnp of the substrate and the bunp of the chip nmay have
a larger size than the other of them The circuit part of the substrate

may bejpl ated W Firies. itThe dhbindr ChjRt Nt hviBdoP o MOVIdRr Meﬁ&}(—ld@@#&l

damagi ng the pad of the chip, even though the wafer having a wea
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 Dby a flip chip bonding method comprising the steps of: performing pretreatment of a
wafer hairing 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  padisused.
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
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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 st Battern BR3bhsiE WORLARES, nERaRfal PreRticH Mo frhiedbpiIRAYY bfapy The

above and ot her objects, features an er advantages o

Wi Il be nmorg.elLan]on HRSRESbRAR Jdb@@at&;hﬁldf@&drfa‘a%@& Iﬂeﬂaﬁiayaﬁwg%ﬁqﬁ IeheAN

taken in 10 conjuriction wth the acconmpanyi ng draw ngs, "I ich: Figs. 1

to 3 are Vigyplafifd a &Rl BbthP Y Mg IMMEViQ G thE hifd AP PN dITAES, aftiotding 1S @
view showing a | ayer-built Structure of a conventional substrate for flip

chi p bondi rmengith nRint8inéd AAPWpeidasieHVislioWieikhnded IrtdRp&dive op @la6d bBthe
process for enhancing a 15 bonding property according to the invention;
Fig. 6 BS abasicaiobshiasl ng a process for formng a plated bunp according to
the invention; Figs. 7 to 9 are views show ng 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
form ng a dBRIEY DESCRIPEIONOE FHE DRAWINGS to the invention; Fig. 11

'S a view showi ny A, RrACESS o ob AL Rhnited bHE oRHIMGAEAAEA MOt Intifion

i nventi on;
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 subsirate
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 examiple of a tape adhesion process shown in Fig.
-4




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

vi ew show ng an exanple of a wafer cutting process shown in Fig. 5; Fig.
23 is a view showing an exanple of a flip chip bonding device devel oped 5
according t9 the invention; Figs. 24 to 27 are views show ng exanples of a
desi gn of collet devel oped according to the invention; Fig. 28 is a view
showi ng a coat i niggn2? fsoalvileer showmigriug examplbef howserntuttmg proicessshown én Eipr gy
of a collet_according to the invention; 10 Figs. 29 to 38 are views show ng
exanpl es of>a structure for bonding a substrate and a chip according to

the invention; g%zs % t%e%o%ﬁ tﬂl%tﬁn@@%\ffﬂar@tgfe@%ﬁﬁngHeﬂcé)emdwd

structure accordl gto rel at ve Siz bunp or a wedge "bunp
and exabpl escoddirgppltlys ingestidn; ACP, NCF or NCP after form ng the bunp; 15

Figs. 43 to 46 are views show ng exanple of a chip stack nethod usjng.a
flip chip bondikigsptb&edd; arfz.\@ewszwhqvgm& sxamples v 9gS18h Og:‘é’ﬂﬁﬁ éetftopgd

bondi ng pos&c%r%ﬂ}gr@@ﬁeﬁggm§ showmn in Fig. 5

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 {lip 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
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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 OUT 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
showi ng a fl4.RirGH j i ' (ORn. lip
hi p packag g it BFCEALRMNORRRT (SFERT SR sleP ol Mhcl ERL (9D 4 deb' 1D

bondi ng pr eff aahdFERneShe Qﬁaférc{rS@',gaC%%ﬁ/ e e"i]fo%;{r%; a ?M‘e&ﬁ{enp &l Rndii%oRa

pretreatnment for -5"bondi ng on ndi ng pad he wafer (SI and S2), a

step for adbgl padrof aRELEIRD (SPasd SB%, o Qbp KEaRSidRsg hﬂﬁ? tctg% ¥R ahertneddnica

step for performng a pretreatnent Tor bonding ona Tle pad of a
substrate (ppoccad 8750 bordli t fredtmRANIIG 83 anldiiRspebii g94.her nosoni ¢
process (S7g$,5ca gsoflﬁdi ng pr?s?%treat ment lis]%!’;ez (S8) ,Iﬁanr%#?lbs%e?:ti ng step (S9).
S Refersing to FReferfing tdEigh®HE BenddiEhricRaltiRAt step SP firk Wofer 80 Wl ®k ahy may
be any one selected from processes consisting of formng a stud bunp nade
of An, A, ik seléctedfrodn pAloesied donsiaile bE feimihpa sted Bimp Ghade@fMulaomedge
bump with the sane netal by wedge bonding, form ng by evaporating a An

pl at ed bunpn o Aluarinvig pad 12f deumtatlo, foadngd 2 wednd bluap witiptha sdme atetgbbat ed
bunmp and then formng a stud bunp or a wedge 10 bunp, which is nade of An,
Ag, Al, or vagedonding, formétg by evapdrainga. Ak pidtetebymphal, o dgdy ergap rlmsatment
step S9 for a substrate 21 nay be any one selected from processes

consi sti ng pafl 129 mrnd fgrmaingt al firdd yigsed bumpweslgtheb toppinghd staditsimpede wdédgan,
Cu, or Al, on an alum num pad 22 of the substrate 21, formng an An plated
bunp oh0 an taimpaivhioh ip athd2 2f Aamd.gapploy Cugomthiesiost plpied b@wpduct i ve Fi Il m

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 elecirolytic plating or an electroless plating,

and forming the plating bump 32 by removing the protection film 31.
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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, evanahal i ereog&nédsz%m&r/&pﬁl@%f&&d\&nﬁaéuﬂsﬂgt@ﬂwaa%etI ng

An on an upper sur ng a 25 conventional plating nmethod, such

as an el ectgrodybhgicRkat THS, M offer &) Rietda®d &8 SdidsR! fofbe ofaeH@FfatHdnBLﬂﬂpstﬂ@
plating bunp 32 by removing the protection film31. -6 Further, the plated

bunp 32 forgyedost ih }F‘ifgsW@B etc Ml 9, dnh@inSMBS! Effdce ndd beSapPRétEto Mk size of

particles. Thus, in order to i ncrease an adhesion force of the pl at ed bunps

32, as shoxw fpbﬂ'LchSQ% 1288, IpediidalBd Fign7 aoaeakby nBowinges statRyfobgivipglaned to
make a size o Au particles 36 Iarge Specifically, Fig. 7 is a view

showi ngsa sdnataling§ effediotl B &iimed aplined | buntp & &llying o heatf Bigredl shows ed bunp
by applying a heat, Fig. 8 shows an exanple which gives an annealing

ef fect by &mﬁinpld”r@hich%@d’es 6 ainhaling @ffebichb phmil wiclg basepbead? 37 anthehilated Bumpows
an exanpl e which gives an annealing effect by processing the plated bunp

32 with a c@yand Rigp9 Ishewy aB&xamhfle] whichedivesnaro inbaping gffbetrip) plecgssigdthehows
a nethod for formng a doping bunp on a substrate according to the
i nvent i on. platedpimg 3Bumth &8oming dapillagr3ed by a doping nethod for partially
projecting particles 46 of An, 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 So 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 partialy

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 i i I i f r Xi s
to flatten a pr oj%%t%rld)ﬁy%gp?i %jn.ﬁ%egnt,)yttﬁé;%@egg%l OIQQI}l %%v{; g@ﬁ}%{\Yls‘;g Sﬁar d.

ps a resul LT R s iR lettde HUTheThud nlglydlﬁfsﬁ nR5Ha08 o 884y PBrtioR 3.1 acld g5 U

bunmp 53 formed by the ab ave various shapes. That 1Is, a

shown if Fighek ﬂiéfﬂ‘?y-??&%e@qﬂ%es&n?@%f rﬂl‘i’é’ﬁ'od?{ ﬂlﬁ’ﬁlé(n pant i egrhed; ds @dkhndinl ONg

neck portion 53- ormed in the center of the 'body portion 53-1. Further,
~as shown lnFigFlg-thels’iud bﬂlﬁg%@lﬂﬂa axhoffaclh ayEiod 53 20fokmBE 6% a%ﬂ%p@ﬂioﬁ?r 2
0

formed on a body portion 53-1. Further, as shown in Fig. 14, the stud

bunp 535mayshayeFati@NYEXhGNARE Figh 1ot fay bashpPsDinest hdre heohbex ghipeer of
a body portion 53-1. Further, as shown in Fig. 15, the stud bunp 53 may

have a bodywhhgititeRingJrdjetteon Mmotha cehtep L aitddg popin 58-1.hoBirtHeavisghotimeinneck
portion 53-2 in the center of the body portion. Further, as shown in Fig.
16, the st ufightfiptheZtwhpuinpvis mayeligvethibody podionpid-1 itaning3a irapezdid shapk0
havi ng the neck portion 53-2. Since a noxious flux is not used in the stud
bunp f or m withqurt dmeg, tht mecls purdionusHe2 finrthe rentpr of éesbddy mrtierenViurteneast al
and sinple conpared to a soldering nethod. [Formation and shape of wedge
‘bunp] 15 Acthomui indFig.ol G tinesthd dufopr 5¥ orayilage a wegdtheclbbody patiom SBHewithbetr 10
or the substrate 21 according to the invention, as shown in Fig. 17, the
wedge bainp teWingsthe 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 thg.
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
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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 i i tr i LI n,
cach wiro (EORel apLficl e 350 B B, klsd bRl ApferRel Bt Saper 88 "o
the wafer > trate 21. 25 The wedge bunp 63 forned by the above
met hod has%%ggP%ﬁgigﬁgggé. That is, Figs. 18 to 20 show t he wedge bunps 63
having 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 adhepihdieSlofSibesfEanwhile, in the step S3 for adhering a
tape 72 to the p?gt%t ggﬁvé)f%e‘r: :sL , in case of dicing the wafer 10 on

which tge stud bwignivhilé,Gh MRste SifBr adiRfihg htapP7XH the prétrealddesfebyo,tihe
tape so that the die is not individually separated. According to a

vertically caseef éli@ﬁhg%éWaE&tl'@rﬁa WRRA thél bR bughpt R Foinide a A6, thtawna thip,Hisg.
21, while the tape 72 is supported by a frane ring 74 positioned at both

ends t her edixedtbyehavapeto &t it dié aaed ilividddllyerpadirdsi wecadifgaoa eftidalie t ape
and then adhered to 1t. [Wafer cutting process|] In the wafer cutting step
S$4, a chi p settichedatractusd aparsadiering dhy itapeahd yhowapar Biged1pywhile theitdper72 is
According to a sectional side elevation shown in Fig. 22, even if a bl ade
81 of 15 auppurtedrby8Dframepingt 7l positidned at hathendd theeaod], themtafal 10yisqiaced ant ape
72, a chip 11 is not individually separated by the tape 72. [Bonding
procesk}  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
a cutter. 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 process]
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. Each of the
-9.



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 nay vibrate in the

di rection h I R alg e 1 ton of
the x axi's Hopkt Flafibyifn iffiods el RCHsel Madlhih YI/BLSmCiGE mdhdRia

ul trasoni ¢ waNES Wb ulifishilb $Fay8 Shiy o thd BAlIeHbS eCThRDsidbe iHQIEABRIcAKves Each
of the -9 above transm ssion nethods nay be used together with a

convent i OnahayBd KR fdRato the RBSERE 21 b Vel lak HRSMR €1,WPNH B dorldid ProdiRs

b ¢
collet 95. ThHus, since the ultrasonic waves rra;lf/ﬁ be transferred to the

substrate 33 campWedd infg shb® thhé, lanlilan adHekioR s&rleh@th ppREdIOthRr gL d$ andsthe

conpleted in a Short tine, and an adhesion strength between the chip 11 and
‘the 5 subsfub@tde 2llisiifcrbared £2A8d reddifda pRuttion deldrioanteintan yiel d is

enhanced. [Definition of collet and surface treatnment nethod] Here, since
the collet 95 transferring the ultrasonic energy to the chip, as shown in
~Figs. 24 and 25, is forned with a vacuumhole 96 in the center thereof, it
10 serves to hol (Défimtiehofeclibt usd suifase ireatment pethedure and to transfer the
ul trasonic energy. The above collet 95 is classified into a polish type
that polishes a cHateasince ghe fecatlet 25 tmnsfemringnthi Wtra@Mjc anctgn todhe chippast hat
roughly treat a contact surface as shown in Fig. 27. Further, the collet
i s manuf actshowd indigny 24 andt 25,iialfofooed withlur Vavguinhleole 19%6r instbaicented theygpdeit such
as Zr, Ti, ceramc, stainless alloy, titaniumalloy, for exanple, Ti Wor
TiC, Bhd tsheves tadanld Fagrdhiire | using acetuum p@ssurasndstedvamsien the yiraspgic engigybe
treated by DLC coating to )
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,
“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.
-10-




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 formng 20 a dianond layer. If the dianond |ike carbon thin
film97 is coated on the outer surface of the collet, the outside |oss of
ul trasonic 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 1 according to the nmethod for formng
a bunp on amgHe3dd of the substrate and a pad 12 of the chip. -10- ---
-------- [ Tabl e 1 Exanple (Draw ng) Condition of substrate Condition of
chip Example 1 (Fig. 29) Stud bunp is formed Plated bunp is forned

Exanple 2 (Fig. 30) Bared Plated bunp is formed Exanple 3 (Fig. 31) Stud
bump is f or‘mdaﬁb@t(ma‘bmgp andontdnfeabsaae f ¢or med CoEéh&Bﬁbﬁclﬁ{)( Fig] 32)
Bared Pl at ¢d—bunp and stud bunp are forned Exanple 5 (Fig Studl bunp
is formed $t Buampky Fig.28) ned §tE§tbn@pes e g. 34)P18@®Bursnmspfon§ed or fred
Bar od + AJ|CEXUEPEAEEAND | 5 Tor ol EACH ACP, fior P17 REBp ™ BBAF cai on
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-




Example 9 (Fig. 37) Bared + Adhesive Plated bunp is fornmed (ACF, ACP, NCF, or
NCP) application Exanple 10 (Fig. 38) Plated bunp is fornmed Pl ated bunp
is formed or not. 5 Exanple 1 Fig. 29 is a view showi ng the process for a
flip chip bonding between a substrate that is forned with a stud bunp and
a chipthat is formed wwth a plated bunp wusing a thernosonic nethod
according to the invention. Referring to Fig. 29, an al um num bondi ng pad
12 of a chip 11 is fornmed with a 10 plated bunp 32c that is nade of An,

) 1 upstr n fW i h
A Cbunp FEH &t ublirates 1, @8 ARUMedBnll whke SHARITALLmER 5% pRiIRUnM Lh a

that 1s nade of An o the flip chip bond| ng process

S5, after tdig, ¢pithrohdn anQuLhes, s@ﬁmt%&ua ﬁfe@s&é?ss%ﬁheﬁ%ttﬁ&hﬁﬁtrat@%t is

-11 applied to the substrate 21, and an u tfasoni c wave of 70KHz or nore is

appl i ed to Adgrestht] Be blatddb@ug B2 of Al &lp SR thelsfd E@igﬁQ%SJ)ﬁ/the RERESHY Bei S
applied to the substrate 21. As a result, the pl at bunmp 32c of the chip

and the st Wbnbedby bRggPEedehfted oSt thheat e ultReAEE thaly afd teGyesgarrer Blegs from
the heat, the ultrasonic wave and the pressure. Here, 5 the collet 95 that

is mades of tHe collét, 9CREBI BadeSd LS Seramlic) ¥tainlesd/ AloyOYiWTillGy, T dndethel i ke,
is manufactured to have a little smaller size than that of each chip. :

Exanpl e 2 Hikg, is3@anufactured avhavb aWtidgsthilter pizetledsthhtasf eacH ¢hip. chi p bondi ng
between a bare 10 substrate and a chip that is forned with a plated bunp
using a thernosonic nethod according to the invention. Referring to Fig.
30, an al UE gbgndl ng pad 12 of a chip 11 is forned with a plated bunp
32c that i f An, Al, or NN coated with Au. A lead pad 22 of a

Z? Pzﬁ r ?L g gﬁl :Os pay ed 9y BBV AT the prdi@ss Kk A Mhip Doding REAEESSbaze
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 32c¢ 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 S3, after the chip
15 11 and the substrate 21 are closely contacted, heatis 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 32c¢ 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 32c that is made of Au, Al, Ag, Cu or Ni coated with Au. A stud bump

12-




15 11 and the substrate 21 are closely contacted, heat is applied to the
substrate 21, and an wultrasonic wave is applied to the chip 11 through a
collet 95. Sinultaneously, pressure is applied to the substrate 21. Asa
result, the plated bunp 32c of the chip and the lead pad 22 of the
substrate are bonded by energy generated fromthe heat, the ultrasonic
wave and the pressure. 20 Exanple 3 Fig. 31 is a view show ng the process
for a flip chip bonding between a substrate that is forned with a stud

~bunp and a %iiga%pﬁ“forlﬁdf o't glr ali finfp Pcat gﬁgwg& 2P0€h le%&&{g z@qm{n@,& med

on the plat usin nosonic rret cording to

i nvention. r g. ﬁ{alﬂai 11 is
formed wt h‘&;ﬁ%ps%c?gaﬁl S In?tﬂe ﬂg?':ﬁg iﬁ@oﬁ%g%g mﬁéﬁg&ﬁ}i’o? Ni cgat ed

with Au. A gibsieht®tMre clé&l?@&th&e@%ﬁﬂs a%l”&ijto%e iR tRteat1e dnd BARItAREnic A
| eadpad 22 of a substrate 21 is formed wth a stud bunp 53s. In the flip

chi p bondi ngawy SCRAKIZ5r méreli€ hpsiita t6 Mhdchlgd 18 MetobiLa cSRIE! aBEn@landhily,
closely contacted, heat is applied to the substrate 21, and an ultrasonic

wave of 570Kiéssafe RRpFliddioARR lshistrated2 1, heA ¢ Rirgsult] tHelshalBimp 580 ok €tie &fip 11

Si nul t aneously, 5 pressure is applied to the substrate 21. As a result, the
stud bunp %34 thé stulbvatp §3s1df thaRdbsthe: st bdnbet Py oG epelidisted dami fatieanr e
bonded by energy generated fromthe heat, the ultrasonic wave of 70 KHz or
more and t hthe plvesenic evavEsBNPKElzAbr hibrEugd thtdréssu. vi ew show ng t he process
for a flip chip bonding between a base substrate and a chip that is forned
with a plated bunp and a stud bunp fornmed on the plated bunp using a

t her nosoni ¢ net hod according to the invention. Referring to Fig. 32, an
a-Iurﬁnumng#%‘—I?%—g' ad 12 of a chip 11 is formed with a

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 53c is
15 again formed on the plated bump 32¢. A lead pad 22 of a substrate 21 is bared of any
- bump. In the flip chip bonding process S35, after the chip 11 and fhe 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 aresult, 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 53¢ that is made of Au or Cu. A lead pad 22 of a substrate 21 is formed

-13-




pl ated bunp 32c that is nmade of An, Al, or NI coated with An. A stud bunp
53c is 15 again forned on the plated bunp 32c. A lead 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
11 through a collet 95. Sinultaneously, pressure is applied to the
substrate 21. As a result, the stud bunp 53c of the chip and the |ead pad

22 of the Wf?ﬁ%rsﬁ%oeggﬁ;&%o%@%qﬁ?debéff d&ﬁ]t%ﬁ@ﬁ g‘i:?ﬁ{eaﬂi‘ﬁdcg}% ﬁ%ﬁ?&éﬁ%p@%@stwsst he

ul trasoni c wave 0 nore an e pressure. ig. 33 is a

Vi ew show ngieh e RAPCEF %ng nge Quibdidale 81 Re Q%i@fg”&ml?&rtéé@%a@is IRHhstthat e

that is formed with a stu unp 53s and a ch that 1s formed with a stud

- bunp 53c usjyBgrate tzﬁ?ﬁﬁp%ﬁrﬂlﬁa%ﬁkh%v@%‘ﬁ?ﬂ'iéﬂgt& el dip IINVERGIgAN: cRedteys.i ng
to Fig. 33, an alum num bonding pad 12 of a chip 11 is formed wwth a stud

bunp 53c trsihl_uiltﬁnémgl?, Pessiife Eragﬁli'ed 1 theashsRak 242 Afs PreSulh3he ﬁh@baﬂ;?is_s,c _
formed -13 with a stud bunp 53s that is nade of Au or Cu. In the flip chip

bondi ngs pr asFaBS cliEh and &felsbid bulip S84 of the s@itkatd e BRI dheddy @heratdddBehy

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

appl i ed 't o thbkedththe ultdhsétic oagbadd telpr@bu@5.  Si nmul t aneously, pressure is
applied to the substrate 21. As a result, the stud bunp 53c 5 of the chip
and the stud bunp 53s of the substrate are bonded by energy generated from
t he heat, the ultrasonic wave and the pressure. Exanple 6 Fig. 34 is a view
show ng th%&@é%gs for a flip chip bonding between a 10 substrate that is

formed with a styg gjagﬁeé%ﬁn&o% IR bRResd For’ 2B AN HondinaSdtfeen a

al um num pad usi ng nnosoni ¢ net hod according to the invention.

Referrimg ts@bdtdle thafis ARmal YR RROREHhP $3Pald h2ch it G Fdmbd Wwith Baagd of

any
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 S35, 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. Simultancously, 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 53¢ 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 53c 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-




bunmp. A lead pad 22 of a substrate 21 is formed with a stud bunp 53s that
is made of An 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 21. Asa
result, the bonding pad 12 of the chip and the stud bunp 53s of the
substrate are bonded by energy generated fromthe heat, the ultrasonic wave

and the  PLESHLy SRutAMRes i fbfled 0 he sibslth@S S hAW AdultAS dsegsfor a

flip chip bon g’between’ a base u rate and a c¢hip ornmed wit
a stud bu S} oni hod: § ' i iRQ. 25
Ref erri ng n’Pdg Bﬁ(?dg{b %‘E %h%n} g%ﬁ]&% u%bg%% ng gg%@%g&%?ﬁ g)résﬁ}l%hg fbﬁms@p% rﬂrarg d
with a st &&H‘E 3c ' ; Oh2af th
substrate %%bl S %?'edA%?%%dr@ %%gn%dq{uﬁﬁ{l?eg ?ﬁhg @#\é gﬁgé}%ﬁ%ﬁg%& ggess %5,

after the cly ﬁra%el%ﬁafé BodBed HPehdrl Gerfekated Hdnpite HehO R MirGRRIARhRAndNR8L | S

applied to the substrate 21,” and an ultrasonic wave Is applied to the chip

11 throyghjﬁxesgglle[ et 95. Sinultaneously, pressure is applied to the

substrate 21. As a result, the stud bunp 53c of the chip and the | ead pad
22 of the substrate 21 are bonded by energy generated fromthe heat, the
ultrasonic wave and the 5 pressure. Exanple 8 Fig. 36 is a view show ng
the procesENampla8f|ip chip bondi ng between a base substrate on which an

et v (1t xR Ao PG BT e PP o iy £ (1
I NVenti oN. gypstrate 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.

Referriﬂg 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. Simultancously, pressure is applied to the substrate 21.

20  As a result, the stud bump 53¢ 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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Referring to Fig. 36, an al um num bonding pad 12 of a chip 11 is forned
with a stud bunp 53c that is nade of An 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 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 i s applied §Qdhe, Bk .tef%ﬁtgg_aﬁé?iﬁ%%oﬁﬂin#ﬁtag%%‘B‘a%hﬁft’leisifé Lingd to

the chip 11 through aco aneo pressure 1s applired to

the substr gr;l%trea ht]uéﬁ)g%%ztthgt {sgﬁ%et of Aﬂ,e%\g;(ggéibg({/meé@ﬁh .t NE 160 et of R

| ead pad 2 ra are energy genera fromthe

heat, the i C re : : i i i ew
Wib&RR® '2101]5 ‘g@i’ég ?ﬁ“IQB} fgﬁrlng bgggmesw&@ma& 19 sEleBted Horh & Sro¥ih

showi ng the process I ng between a base 25 subStrate on

whi ch an adQgsisiiss 6AKCE, ACP, NYGE 288 NEP)s %}?li@ﬂ’@hit 1680 Pad 28 W Rhd fidktratd

formed with a plated bunp using a thernosonic nethod according to the

inventign. 2115 Reh& Tk BBip! Kook prdéessads, AP Bhip ANdhmp tiRaghbdate212ar6 hi P
11 is fornmed with a pl atped bump 32c that is nmade of An, Al, or Ni coated

with An. A deRE 8aflacted, Bbatds appRlthahé subkirh® DahRE uRfasemly waERs applicadbesi ve
102 that is selected froma group consisting of ACF, ACP, NCF, and NCP is

appl i ed on théehiperd i 2 collettdse idShtarRoasid, préssutdist pplikd it tehsubstaadi ng
process S5, after the chip 11 and the substrate 21 are closely contacted,

heat is apli edstaorefllt tidiplated dumpZe odiigk ¢Hip baboeileadyRde2i of thppibseate 20  t he
chip 11 through a collet 95. Sinultaneously, pressure is applied to the
substrate a2dborieddyrepstglyteenérhted fo 8 Heat)theddtaswhict wevectndphapdsdune | ead
pad 22 of the substrate 21 are bonded by energy generated fromthe heat,
the uli®asoni ¢ whwen ahd fotegoinge slsuibemplidrifednont He Subsagei 2 ortthe dhiprd 1
formed on the substrate 21 or the chip 11 according to the invention
conpri ses acpirdingdolbermvehtdn canpmste agflatéd bompAhat ia npidatoddiu 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 32¢ 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¢. 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 S5 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
L6 _ _




bunmp that is made of Ni coated with Au, a stud bunp that is nade of Au, a
stud bunp that is nmade of Cu and the |ike. 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 performa flip chip process
for having better adhesion force, ACF, ACP, NCF or NCP is applied on the
substrate. Exanple 10 Referring to Fig. 38, a chip 11 may have an al um num
pad 12 that is fornmed 20 with a plated bunp 32c nade of Au, A Ni

| or Ni
ted wit . . i ) j
coat e 1) A EUiRAT, w8 Al blseTBY TRUE 0 teh, AL B BGRT
ith dopi 3 .chi t i
A Ul £ aaprish SHEP alboredclf ifyinfor bAS @ ENSH B b fing the hashAOGR0e 3l 10

the f1ip chig bead,NGhedncBhBRESiSn Sthdhod NGithBYE NN, ofi§Ala | SoRRKbAM 1O

the substrate 21, ultrasonic wave is applied to the chip 11 through a

col I et 95, tﬁ&%o%ﬁ;%ﬁa'ééi@ni eRB! | £GrbQst eme URRYT 8E Credieced %@r@afeasw tthet he
chip 11 and the substrate 21 are bonded by enefrgy generated fromthe -16

heat, the Wohi@RRRhICaryaiBirdRe ih e BisE DT WhRg alfMBSiratt R WIYIE BhIiO Blaksls oRA
advantage in that, since the present invention adopts a nmethod for

appl yi ng t h@bsthdts 8% Which WE¥E ATP, NEH br RE Pais lap i @ P tdassisme fdrosimas t hout
using only a conventional thernoconpression nethod, a process tinme may be
reduced corfeashefndd the 5 conventional art. Further, in the case of using a
substrate on which Sn is plated, or a substrate on which ACF, ACP, NCF or
NCP is applied, a superior adhesion force nay be obtained. [Mdification]
10 Figs. 39 to 42 shows the exanples of the bonding structure according to
a relative size[Mdbdidicatiar] bunp or a wedge bunp and the exanpl e of applying
ACF, ACP,
10 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 63c of a chip 11 is larger than a bump
53s or 63s of a substrate 21.  Further, in Fig. 40, a bump 53¢ or 63c 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 63c 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.

-17-




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 bunp 53c or 63c has the sane 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 the substrate
may be bonded while having the sane size and kind or differing the size
and ki nd thereof[c$psfkgk 42, after formng a bunp 54s or 63s on a
substrate 21, an-an SEEF pic 20 conductive adhesive 102 or a nonconductive

2 Chip 11 and e BIRErTE Dy o burllERs of R B SEs SRR O pe T o
for 1111 ncysyhshpeTyp P of SFRYt50r TISAIPER 106re, ABRRYDGE I0AB G T 0PI ©

conducti ve a e nonconducti‘'ve adhesive 102 such as A

ACP, NCF, NGE.at 30t Th& rdivke THRY JFaR008 1 Bl pekitibtRedDid MR cavBA®NotRer. | S

formed on the substrate 21. Fur}g er, the process naybe performed around the

entire 5subygdat %g%éd ta thé 1668 thip 1 2Ckdd [Feb@nld Wavd hdfotee A6 apPlicaltifbubhm 53

or a wedge bunp is formed on a pad 12 of an upper chip 11 or a pad 12

of a | ower L£&iRt 89 to RNpet Hﬁgné}d 13 OfesdIh) ehd @%}fbf:foﬁiﬂiﬂ atPedbweé 11wo
O Tace e

rows. The pads of two chips 11 are positioned ach ot her. Heat is
applied to ddhbBohdddad f6fh R stdcke@Bipu! Thasamiked Whipestang Hetef perfirhaagpihagd |
through a collet 95 to the upper chip 11. As a result, the upper chip 11 |
and the |owsechipip 11 are bonded to forma stacked chip. This stacked chip |
shows better performance than one chip. Fig. 44 shows a view for %
manuf act uri ng a Bigackedhedd p eeoofsh ngnafaciniag dl Gtacked khipoacdoydifigrtai thg a
stud bunp 53 or a wedge bunp 63 on an upper chip 11, form ng
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  awedge bump 63 on a lower 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 ra chip. Fig. 47 shows an example of
25  forming a protection wall 132, forming bumps 53c, 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
-18-



a stud bunmp 53 or a wedge bunp 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
formng a plated bunp 32 on an upper chip 11, formng a stud bunp 53 or 15
a wedge bunp 63 on a lower chip 11, and bonding them Fig. 46 shows a view
for manufacturing a stacked chip according to the invention by formng a
pl ated bunp 32 on an upper chip 11, and bonding this chip 11 to a |ower
chip 11. Thg. . I nst:he chi.p-10o-chi d..as. -] is
made by for%ﬁé@dlﬁg?ﬁﬁ%ﬁ%&g Hrlrg‘tpaqS{ 3{1/1%5% ?%Ip%%&s%%@oann?u%&le\%eﬁ{ﬂﬁedgﬁeg'%gs An,
Ag, A, 20 pdco on ﬁ%fp%\%ﬂ{eﬁeﬁémﬁ{e%& ild &" aélﬂeﬂﬂé:eﬁ' tPe BARAI 29 MEOCESS
S5, in a posttreatnent process, | ecessary, a sinis tilled 1n a
bondi ng sp pr C I Fi e faep ng a
protecti onasqv\l/gftw%Szl? ér?’orrthrﬁa-ﬁlg) C@%swﬁgéﬁggpgﬁﬁf %ﬁﬁ;ﬂp‘é&né@gm&d}
substrate € | Y, or M ol : ; dﬁggrb it i
Speci fi cal IZ%),OX?’f &pi@%ﬁdtlﬁlglk "Sf'g’{ag‘é‘%t nﬁ%ﬁ%ﬁ% Q?Hé%%?%%tli onrov(\:/gsisi t11§2 is
f.ormed Qro%’i@feh@,@ﬂ%'al%uﬁﬁg Fdeesy i%rﬁ!lﬂdé’ningﬁﬁ:frﬁie@ﬁ&?%ﬂﬁgzmﬁc}m&hﬁﬂ%@al n a
posttreatnent for under-fi PI and side sealing, an epoxy resin conponent is
prevent ed f@mhmachatsaddedgd i nto a gap between the bunp and the substrate.
Here, the protection wall 132 may be nade of NCP, NCF, ACF, ACP, epoxy, or
a nol ding conpound. After performng a flip chip bonding process, it is 5
preferred that a curing process for hardening the protection wall 132 which
is made of a sofLaystmiiitatrdet@ddedbstidtayer-built structure of substrate]
Meanwhil e, a layer-built structure of a substrate for bonding according to
the 10 inventi oM&awhilese fayer-builiSitigtee ofilaGbstgaté dsmBehding sccardiggpipethet hi n
filmpattern on a

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 i 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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basi ¢ substance, a hard netal |ayer which is forned by plating a netal
havi ng a high hardness on the substrate, a conductive netal |ayer which is
formed by plating a nmetal 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 netal layer-built structure of a substrate for a stud bunp
according to the invention. Referring to Fig. 48, a substrate 21 according

to the invention is  forned wt e 0 fil : {

subst ance tlﬁé?eg(sjf ﬁl—’l%&émei%htg[ ggast?ig éﬁ%gt‘g Elg{l%g Af ﬁg&P%ﬁ% \sﬂ?}? gftfilde%?igﬁf?ade
of FPCB, FR4, FRS, ceramc or glass. Afirst netal l|layer 141 and a second
net al | ayerAWAEz, Al.eA allow dhepiloyies Ad glay fadrave Ol kByoranpsiedn tHekn¥8t hod. The
first netal |ayer 141 serves as a buffer layer for cutting off the effect
according to theThundinde thaemsfebdsyenddi off thichasdi lbsdtal abe cuttingi off flor efectby
plating Pd alloy, Pd-N or NN-Pd to have 3 mor nore in thickness. The
second net adcc@ingatpethe kitRdl sfcethe ssbstrateais peded, fadrondingesttehgthde meensaingd and aa
stud bunmp or the like in a bonding -19 Process. It is fornmed by plating An
or Ag havi ngoduagioodiddmkabencedtiyespaciyeurtithgkind afithrdgasialsubstencal | oy, Ag al | oy
or Al alloy to have 0.1 p or nore in thickness. Thus, since the buffer

| ayer 141 of the FigadQ shewsh laysr-built tiustprohiving threqd fayers as geethergimhpdimenthe
kind of the substrate is added, a bonding strength is nmaintained and a 5
product i on ofiaghetal kyerialt stwectierod g substsaiefos paghmp argorting todhe gyeption.
substance. Fig. 49 shows a layer-built structure having three |ayers, as
anot her enbodi medefersng fo Rig 49, 3 wipstats 3| accandingcto the inyentionsisormed with 3
each bunp according_to the invention, Referripng to EL% 49, a subsﬁ{ate 21
accor di hg t@PPehit{ilm patisan on arkssiceybitpngs taereegpéierﬁ, bagie SHSEACR PH SN a

basi ¢ substance thereof._ Here, the bhasic subsgﬁaasrsme of the 10 substrate is

made of U FPcHPstEst s mpds of ERCRFR 4 FRY ¢agamic or
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 §m 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 m 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 is 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
220-




A first netal layer 141, a second netal l|layer 142 and a third netal |ayer
143 are forned on the substrate 21 by a plating nmethod. The first netal
| ayer 151 is formed by plating Ni or Ni alloy to have 3 mor nore in
t hi ckness. 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 substrate.
It is fornmed by plating AU alloy to have 0.1 mor nore in thickness. The
third netal |ayer 153 serves as a part for directly connecting to each bunp
or the likeyd : ' (o) t e Eo Ak ir@ngJ
conducti vi tebj gbr?g‘“%g%?q“?%“m& (%eiﬁlataeplbgﬁ %ﬁgl‘%&% or ggaa y&?ggubrtr&ge,,
since the fof Vi o oL : A ;
accordi ng bz'ltﬁ(()1 ﬁileeéﬂgi l?l({él dgig H%gbs Scs'jt Pigliat;‘ 1S|’ stﬁéa %?lbg%ﬁl%ﬁ%%gﬁéﬁgﬁﬁngs
mai nt ai ned &y ' H | h da IskdeSRAE,! 4 WRedgt bulip & gd of
t he basic s%b%@n?%%%ﬁ&%ﬁnﬁ%ﬁﬁ %IlDéL 18A?€!;E(S}il %Iﬂﬁ eIl:rsgfr(% the for eggi ng?ﬁaccor di ng
to the invedypif budpNGingld CERANAM YEHAnE S ABR! infimetiflid QBAL Afdr Woirdding,
t her noconpression upon a flip chip bonding process, the process my be
qui ckl ys perfHhe tindeSdd Sibistrhte Yplated RAMIANTWPEOBE havingfa Rwehinkeltitey phiat Gagat | y
enhanced -20 by formng a stud bunp or a plated bunp on the chip, formng
a bunp on aAgUdedtfiédl @eliabdng i§leiigt deyurle@Rdd AhdhBLoh F6¥0S is Supatiot. S, THubEthe
i nventi on may enhance the bonding property by directly connecting the
pl at ed bunplipachél bonditipean devadamplished withait ddopicihg dehip piel egnathoogt et and
formng a newinternetallic area after bonding. 5 Further, since a
substrat e prafeelthwng Hwdhk p4d) smeh &Sanlimdpagensord andehe likd, tis wgdpoi nt than  An,
electrical reliability is easily secured and a adhesion force is superior.
Thus, the flip Ehitherbdhdiimgntian drevidec anfiipi shipdoonidirtpodevidanisayi applies @hi p
pad even though a wafer having a weak pad, such as an imge sensor and the
| i ke, 16 ugdttasoBur ¢rteegy; tot brdyithe ehipi @nbgsh dve dieip amdfthe puledhiate foorthié Nip daipi ce
that applies an

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  canbe 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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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
nmet al having high hardness is plated on a substrate as a buffer l|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 production yield 15
can be enhanced. Wile a preferred enbodi nent of the invention has been
described, it is to be wunderstood that nodifications and variations wl|
be apparent ' 2d in the art w thout departing fromthe spirit
of the inveWﬁ%t&gm e of the invention, therefore, is to be

det ermi ned sol el yl.ly flipechip|toadingomethad rfer enlihci¥gAT bobiditk Adefobmarice # &1 i p
chi p bondi ng nmethod for enhancing a bonding performance in a sem conductor
packagi ng prendessuétor padkedingg procebd fohbendigg bontimn dapagsbading psddbonr at e
havi ng | ead pads, the nethod conprising the steps of: 5 performng

pr et r eat menubsifatahavadeleat pedsy theohéthed cathriisiag fhe stepadfobt ai ni ng t he
pretreated individual chip; performng pretreatment of a substrate; _

al i gni n§ the padgedirmihg ppetesatnecnt ed aciwafor Watihg tchipspditingoit, andeotppiaingetdiced
substrate, and bonding the chip and the substrate together by applying an
ul trasonic mtv@t@mdmgm chip; using a col l et and simul taneously applying
pressure; and perform ng posttreatnment for filling or nolding resin after
bondi ng. 2. The peiferetngpraticainkyt pba subsitatesl, wherein the | ead pads of the

substrate are plated with Au, Sn, or a high conductiye netal. 15 3. The
met hod accor di ng2tigpieg tiemads ofihepistreatedchisy with thaads of hegpetpatedsubstrate,

and 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
20




substrate is any one selected fromthe processes consisting of passing in a
bared status, formng a plated bunp, formng 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

Ani sotropi ¢ Conductive Film (ACF), Anisotropic Conductive Paste (ACP), Non
Conductive Film (NCF), and Non Conductive Paste (NCP). 25 5. The net hod
according to claim1l, wherein the pretreatnment step of the wafer is any
one sel ect eglated %mﬂpbeoraﬁﬂgasmﬁb@ﬁﬁ%r%tw&%equmsamrmnhﬁgaa £8d Sdmpt Fee
formng a -22 plated bunp, formng a stud bunp or a wedge bunp, and
formng a sﬁ)ﬁﬁin@larmatadb@[hp_ formng a plated bunp. 6. The nethod accordi ng
to claim3 or 5 wherein the plated bunp is made of 5 any one sel ected
fromthe group consisting of An, Al and NI coated with An, and the stud
bunmp is made of any one selected fromthe high conductive netal group
consisting of As, TRgmefiodardoiding 6. cldife3 wetheteric tiedblgd bam@l iginmxid odr 5,
wherein the plated bunp gives an 10 annealing effect for growi ng the size
of An part ialyenecelented damr the gadp ephastifeosfCAu,0Al hink Ni gbatké dvithuap, ard. thdhe

met hod according to claim3 or 5, the bunp of the substrate has the sane

si ze as t hetslimpnwis hide cfdny one seleyted frenothe high dBudpctdfe hétel sobs tomsiseingnd

the bunp of the 15 chip has a larger size than the other of them 9. The

met hod accofdiwmdig dlehdm 3 or 5, the bunp that is forned on the wafer or

t he substrate uses any one selected fromthe group consisting of a |ong

proj ection

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.
23




shape, a short projection shape, and a convex shape w thout having a
projection. 20 10. The nethod according to claim1l, the collet for holding
the chip and transferring the ultrasonic energy is nade 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 mnim ze
the loss of the ultrasonic energy. -23 --- ---------- 12. The met hod
according to claim 10, wherein the collet adopts a polish type for
polishing a bottom surface of the collet or a matt type for roughly

treating a surfaqe. ThBicaRid derordaipdiondaify 16 |vaEhéi the S611bR bAEHISBGRLISH et O
maxi m ze the transfer of the 5 ultrasonic energy. 13. The nethod according

to clai m 1, fonpelishitg 4 betteth stus@ o fahavaoltet ios a afiydl iypé forrougile tisatig 4 angreof
frequency, wherein the safe range is from50KHz to 100KHz, or in the range
for m ni m ztheagof g daadingosr tleetralldischageimachingnig\to mddmedenthieh@arséongsf the from
10 100KHz to 250K-Hz. 14. The nmethod according to claim1, wherein the step
f or bon8i ngultrhenid énergyhi p using the ultrasonic wave is perforned by a flip
chi p 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
t he processes consisting of transferring the ultrasonic wave in the
direction of a X13xThke methodtaheordiniglte claimd , whared theriltrgponic wavetineppliedgot i on
of a Y axis from the block, transferring the ultrasonic wave in the

di recti on dhe safyrapge of ficguenciiewberkingbe safadangedn Soor 70Kgz to 160KHK @1 i thect i on
of a X axis fromthe block, and transferring the wultrasonic wave which

i nt ersect s RREQ HY winiBdzing thefosshel temaltasnic fenengy: Mberedn (the reapgg ishigom

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 a X axis from the collet élnd 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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20 bl ock. 15. The nethod according to claim 14, wherein the step for
applying the wultrasonic wave is any one selected fromthe processes
consisting of applying the wultrasonic wave in the range of 50 KHz to 100
KHz fromthe collet and applying the 25 ultrasonic wave in the range of 100
KHz to 250 KHz fromthe bl ock, applying the wultrasonic wave in the range
of 100 KHz to 250 KHz fromthe collet and applying the -24 ultrasonic wave
in the range of 70 KHz to 100 KHz from the bl ock, and applying the

ul trasoni ¢ wadsoniaiwhheirsherangnefe7®KHz2 9quenCHz fifopmtietsioclq | anétapplythg the

bl ock. 16. A method for manufacturing a stack flip chip, which bonds an
upper chi p ulfrasmiawhwiethesing: thogobf fequeacshirgh theedliet amhibe biovkt he uni t

area, the nethod conprising the steps of 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 an upper individual chip which
is formed with ary. dnpethed dot mdmifacinringe stackUufip cbips vdti¢horsls anheppen chipl at ed
bunmp, the stud bunp and the wedge bunp; preparing the lower chip which is
bared; &nd e & nwanghiarig oblain skigh peddmhansmin the wgitang, temétbed aemprisingite

pl ated bunp, the stud bunp and the wedge bunp of the upper chip with the
pad of the % chip, and bonding the upper chip and the lower chip

t oget her by applying_ an ultrasonic wave and 15 heat and sinultaneously
appl yi ng pr essur e foriyng anypahsgedtest Taanilie gseunr ¢ongisting phaplated puwp; pstudhi ch
bonds an quer chjp gn a lower chip to gbtain a high performance in the
unit area, {UNEP ARt Hygdachinn on aghimel a walspdiging thegvalsr, #pd §repsying Ak UBRSTect ed

fromthe groyp.consi.sting of a p]ated bunp, a stud unp and a. wed bunp
on a chip Jndiyidiat ghip wrch ’ﬁg}coi%%i &hy °§ﬁ66159téfi)§PFh§etgﬁ@Hj‘fﬂ5’é’rsm§ f the

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 simuitaneously 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
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i ndi vidual chip which is formed with any one selected fromthe group
consisting of the plated bunp, the stud bunp and the wedge bunp; bonding a
chip to on a substrate with adhesive resin series, formng a stud bunp 25
or a wedge bunp on a pad of the chip, and preparing the | ower chip; and
al i gning any one selected fromthe group consisting of the plated bunp, the
stud bunp and the wedge bunp of the upper chip with the stud bunp or the
wedge 25 bunp of the |lower chip, and bonding the upper chip and the | ower
chi p t oget hbembyof the piwerrdim rand| bandsngnthe wpeeclip dindethe lawer diipnipgalirsdus| y
appl yi ng pressure. -26

applying an ultrasonic wave and heat and simultaneously applying pressure.
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