11 OCT 2006 1 FLIP CHIP BONDER Field of the Invention The present ;; oct 2006
invention relates to a flip chip bonder for 5 bonding a sem conductor chip
having a plurality of electrodes projecting fromits front surface to a
substrate to be inplenented. Description of the Prior Art 10 A

sem conductor wafer having a plurality of 1'seni conduct or chi ps are divided
into individual sem conductor <chips by a dicer or the |ike, and the
obt ai ned sem conductor chips are wdel ygysedonfeg! ectric appliances such as
cellular tel ephones and personal conputers. 15 To nmake el ectric appliances
| i ght wei ght and conpact, a sem conductor chip called "flip chip" having
prot uberant b Lah 50.to 100 pmwhich are forned on the

el ectrodes of i ip and directly bonded to el ectrodes
formed on a "substrghe gﬁebéni:nﬂiﬁfﬁfﬁtcﬁd"reﬁbﬁebet@ia”ﬂl!p?&li}_ﬁf}ﬁfnla%@ foras
"substrate" hereinafter) has been devel oped and put to practical use. Since
t he above BenihoBedic 8rsemiGPndRG iy ehlip| hpring aj plweabiby: fr elesyredesi ng a
plurality of eGgt.ro 0 ropt _s
seniconductorE%%ﬁ%cgﬁggégﬁgkhé&ﬁt%?b 5 g&%@??étggv?agﬁégﬁg?g% £ggb%unps

(el ectrodes), impaenesiudder ant bunps (el ectrodes) nust be made uniformin
hei ght. The stud bunps are forned by a stud bunp bonder using a nethod in
which a ball is fornmed by nelting, wunder heating, the tip end of a wire

such as a go'q¥%%&ﬁg}ﬂﬂﬁﬁiﬁlﬂﬂ%?ﬁ#ﬂ@tﬁﬁﬁgi”g and ultraviol et waves onto the
30 el ectrode plate a Sem conductor chip, and cut off at its base.
However, 1be thus f@rm@mispmdubmmmswafernhaymngfQrpiutalhﬂighf. Since the
o i ofes) RRRERO Gt ATLER R R g ™
eneral |y useGnips by a dicer or the like, and the obtained semiconductor
chips are widely used in electric appliances such as cellular
telephones and personal computers.
15 To make electric appliances lightweight and compact, a
semiconductor chip called “flip chip” having protuberant bumps
as high as 50 to 100 pm which are formed on the electrodes of
the semiconductor chip and directly bonded to electrodes
formed on a “substrate to be implemented” (to be simply
20 referred to as “substrate” hereinafter) has been:developed and
put to practical use. Since the above semiconductor chip

3r-is manufactured by forming a piii'i‘*ality of

iRl p. oty

stud bumps (electrodes) on the front surface of the
semiconductor chip and bonding it to a substrate via the stud

25 bumps (electrodes), the protuberant bumps (electrodes) must
be made uniform in height. The stud bumps are formed by a stud
bump bonder using a method in which a ball is formed by melting,
under heating, the tip end of a wire such as a gold wire,
press-bonded by heating and ultraviolet waves onto the

30 electrode plate of a semiconductor chip, and cut off at its
base. However, the thus formed stud bumps are not uniform
in height. Since the flip chip i1s bonded to a substrate by
a flip chip bonder, the stud bumps (electrodes) must be uniform

in height. To realize this, grinding is generally used.



11 OCT 2006 2 However, when the stud bunps (el ectrodes) are ground,; Bé¢hh8os
are produced if the bunps (el ectrodes) are nade of a sticky netal such as
gold or the like, thereby inviting a problemthat a short circuit is caused
bet ween adj acent bunps (el ectrodes). 5 As a technology for nmaking a
plurality of stud bunps (el ectrodes) forrfed on the front surface of a
sem conductor chip uniformin height, an unexam ned published Japanese

pat ent app'iC%MQe%E-@haQO%nESQ\%% el dRIgedheFe YPbLRAM hitrAei ght

by pressing a heated plate against the 10 When the bunps are nade uniform
in height by prespiragucedeifiethedbwhps o edgaitidasiemrenoadecerf ahet helgds of

the bunps are ¢rushe t her eby Vi a problemt.hat..a short circuit is
caused betwee ﬁlegaj!ia%‘é%}? aﬁ’u?r%ga Q#S%E% Ir}\%(et’ hf'geﬁ? Ijélrﬁltilﬁlgt HeT oﬁ)&&gﬁl?%%
di scl osed by thehebed reulki taiadRedatetitin hafateh® iR PélecrRydey) | he
tip end portions of the bunps is provided. Summary of the Invention It is

an obj ect df the présent teahaplral forpmakide a plurplihy phoidd ummsl e of
il Ki | | 4 . eGt ] f t
casi 1y mki ng @yl alily obem2d eheehd e Pl aCln T Lomhe faonto,

surface of a sem con C unrrformin out“causing a s

circuit. Accorcdiipg und fote phehedghitnvent ufsxanhfecabpupl OVhedtJHpanedie
attained by a flip chip_honder conpri si ng a substrate 25 hol di ng neans

arranged i n aP@HERtdPPPBRATtAG arEaRrarlla-2APP7 dPECBBRERLP dR KRNI a
sem conduct or u%@f%xjﬁ@‘ﬂnngleﬁtgglttgﬁ:?'obg)ésS%Peéeﬁééggﬁﬁg%@% ﬁ&n%%ﬂgs{ MQ{Bph L S

front surface onto a subst e I npFemente e substrate
hol di ng b&ans, whefdien 3Det hempbi premadd eamddiomonr heéghad bhuckessixe f or

hol ding a sem_copduct qQr cq:idirp whi cjg an be noved to a _semico ctor chip

take-in area, té’esﬁﬁ‘?‘ggacﬁ}zﬁ h@ﬁilﬂs_ ak¥? ugoﬂ%ﬁran %Heaglﬁe%{gg‘ﬁeb‘t%&?i ng

area, a cuttingdBaisnbayit¥ereldlahifgt 88roblem that a short circuit is
caused between adjacent bumps. To solve this problem, in the
invention disclosed by the above publication, an additional

15 step of removing the tip end portions of the bumps is provided.

Summary of the Inveption
It is an object of the present invention to provide a
flip chip bonder capable of easily making a plurality of
20 electrodes projecting from the front surface of a
semiconductor chip uniform in height, without causing a short
circuit.
According to the present invention, the above object can
be attained by a flip chip bonder comprising a substrate
25 holding means arranged in a chip die bonding area and a chip
die bonder for bonding a semiconductor chip having a plurality
of electrodes projecting from its front surface onto a
substrate to be implemented, held on the substrate holding
means, wherein
30 the flip chip bonder comprises a chuck table for holding
a semiconductor chip, which can be moved to a semiconductor
chip take-in area, a semiconductor chip take-out area and an
electrode cutting area, a cutting means having a cutting tool

for cutting a plurality of electrodes projecting from the front



for cutting a plurality of electrodes projecting fromthe front | | ,OgF2006
3 surface of the sem conductor chip arranged in the electrode cutting area
and held on the chuck table to make themuniform in height, a sem conductor
chip take-in nmeans for carrying a sem conductor chip before processing to
the chuck table 5 positioned in the sem cohductor chip take-in area, and a
sem conduct or chip conveying neans for carrying a sem conductor chip after

processi ng, WaugiTace bel dhensenecehdektot it & postdriqeedn Rhkhelectrode
sem conductor chip take-out area, to the chip die bonder. 10 Preferably,

the flip chip Wétddd REPRRRD At PBeShE Cprde£a8iRgteIRAKE SO YO HERFB f or
supplying a PLACRRIGRY Fhul ié&y&{&aﬁ%hamﬁgagggt@éa&@'ﬂ%ﬂﬂ%ggfglﬁagggppl y

chuck table in el éctrode cutting area, an rocessi ng

means suppl i eemicwnziedtarr chip BeifefreDpzorepting b the EhawkngshbIeg. 1 is
a perspective view. of a flip.chip honder constituted according to_an

enmbodi ment > of RAFLHONSEN LD thte FEMGRONIYCEPY. ChipstakpalRpRERR veARA v of t he
substantial - sqehi;dbndierdhe i cRiRyBARIREaAROMEY] BaFtPingiaFl 0. 8 IS a
perspective view of an exanple of a cgttl ng tool constituting a cutting
means provi decamicdneiufdtioy ¢inip afbendarocdsmimg nwikigh if; h€ld Bhdg.hedcihngclan

enl arged perspective vi.gv.v of .the substanti al ection of the cutting tool

shown in Fig. ROSELHOPEEN T He'® BSTSARERGECT PP 5 3ke- N o AF SR g etP

perspective vig HhithQisupehaeti.al section of another exanple of the
cutting tool; 30 Fig. 6 is an enl ar%eo_l perspective view of the substanti al
section ol0still andwederakdipl &hef IdAp ehipi hgndes| further comprises a

processing fluid supply means for supplying a processing fluid
toward the semiconductor chip held on the chuck table in the
electrode cutting area, and the processing fluid supply means
supplies ionized air.

15

Lof Dt ] f 1] .

Fig. 1 is a perspective view of a flip chip bonder
constituted according to an embodiment of the present
invention;

20 Fig. 2 is a perspective view of the substantial section
of the flip chip bonder shown in Fig. 1;

Fig. 3 is a perspective view of an example of a cutting
tool constituting a cutting means provided in the flip chip
bonder shown in Fig. 1;

25 Fig. 4 is anenlarged perspective view of the substantial
section of the cutting tool shown in Fig. 3 when seen from the
bottom side;

Fig. 5 is an enlarged perspective view of the substantial
section of another example of the cutting tool;

30 Fig. 6 is anenlarged perspective view of the substantial
section of still another example of the cutting tool

Fig. 7 is a perspective view of a further example of the
cutting tool mounted to the cutting means;

Fig. 8 is a perspective view of a semiconductor wafer



Fig. 7 is a perspective view of a further exanple of the cutting tQ?bCszm
nmounted to the cutting neans; Fig. 8 is a perspective view of a

sem conductor wafer 11 OCT 2006 4 having stud bunps forned on the front
surface; Figs. 9(a), 9(b) and 9(c) are diagrans for explaining the
formati on of stud bunmps on the front surfde of a sem conductor chip; 5
Fig. 10 is a diagramshowi ng the relationship between the sem conductor
chip held on Sy t LN t ; i Q~.11 i s a diagram
show ng a sta?gﬁggﬁﬁunps ?Qﬁﬁ%t?QSQE? Bpo?ﬁgdfgén%ﬁ%gggég%bnductor chip
bei ng cut. 10 Det ai [FegisDe8¢ri)pt P ob) odnd He( Pr eflrer ded gEaimsdEoenezpPafhipy chip
bonder accordh&{ toIpreterre enb d%nents of th? 8resent invention wll be
described in HOIMad IO, Rd| S PHUPET BRehBE tECPheSREERIRDaNYi g

drawi ngs. 15 HeghichriductoRetangcti ve view of a flip chip bonder constituted
according to the present invention. The flip chip bonder in the illustrated
enbodi ment5has a r &Gganddl a5 pad W ¢rde siled g tbiengedshoopdhap betneere by
2. A chip die.bonding area, 2l is.fqr in_the |lower Jeft corner 20,0f the
nousing 2 i n (1S APMERGESRROFHF iR HeTen Bone e aod PhecEREried o
hol di ng nmeans +3d1s apdgnged. This substrate holding neans 3 conprises a
chuck table 31 nade of a suitable porous material such as porous ceramcs
and a suction neans Fignotl $RcWA}agbam gppryinaq fleafee pfdmas et ectrode®) chuck
table 25 31. | i i i rea Lp.die bonder 4 for
bondi ng a senﬁ%ﬁ%%%%%%}gggi%eﬁﬁ%?ha?Flogecgégcg?%gﬁ ?gtér to a substrate
that is hepd on the chuck table 31 and will be described later is
installed. The chip die bonder 4 conprises a bonding head 41 and a bondi ng
pead movi ng mEdiSdEd HeSeElbA e P eq Bk

A flip chip bonder according to preferred embodiments
of the present invention will be described in detail
hereinbelow with reference to the accompanying drawings.
15 FPig. 1 is a perspective view of a flip chip bonder

constituted according to the present invention.
The flip chip bonder in the illustrated embodiment has
a rectangular parallelepiped housing dencoted as a whole by 2.
A chip die bonding area 21 is formed in the lower left corner
20 of the housing 2 in the drawing. In this chip die bonding area
21, a substrate holding means 3 is arranged. This substrate
holding means 3 comprises a chuck table 31 made of a suitable
porous material such as porous ceramics and a suction means
(not shown) for applying negative pressure to the chuck table
25 31. 1In the chip die bonding area 21, a chip die bonder 4 for
bonding a semiconductor chip that will be described later to
a substrate that is held on the chuck table 31 and will be
described later is installed. The chip die bonder 4 comprises
a bonding head 41 and a bonding head moving means 42 for moving
30 the bonding head 41 in the X, Y and Z directions. The bonding
head 41 has a collet 411 for suction-holding the semiconductor
chip, which will be described later.
A cassette placing portion 22 and a substrate temporary

storage portion 23 are arranged in the lower left corner of



30 the bonding head 41 in the X, Y and Z directions. The bonding head 41,6
has a collet 411 for suction-holding the sem conductor chip, which w FI Be
described later. A cassette placing portion 22 and a substrate tenporary
storage portion 23 are arranged in the lower |left corner of 11 OCT 2006 5
t he above chip bonding area 21 of the houst ng 2 in the drawing. A cassette
pl aci ng table 51 supported on a lifting neans (not shown) is arranged on

the cassette RIACLRIVEBURIPRoAAiABGréh 23SSEhe RSusSing i2Ngn a eBsLlfh§. 52 s
pl aced on this cassette 5 placing’table 51. A substrate tenporary storage

means 54 is arrang@dcansehee giamingubsblattd sepportey ot ariddd imgr méams 23.
This substrate tecrrggr ari sst orage ans . 4 1S co,é?osid of a belt ??Chaéﬂ sm
whi ch consi st s QPP e SFFERIPRAY (TRCHr RYRAT TR PLAHSERY Tt ¥R & 30 or
reverse directd gasbytee 3 eebrifignDEabstPatbad2 is pldcshewthis dasyepcsol | er
arranged at a predetermned distance fromthe drive roller and an endl ess

belt put oh tiEadifiayé&apde| 2t - aft SURStdatFeieNpPrary FteUAES Mepdst keldut

means 55 is iaﬂ@%dg@oﬁ%ﬁ{%b%%%@@@? Egtte%ptol}%triggééé«%ﬁg %525

storage portio Cross e cassette placing-por his 'substrate

t ake- out neansrihis sabstbate itenigor aXydst @cddomeand 3hesdiapored anc sarti es a
substrate 52 stored in the cassette 53 placed on the cassette placing table
51 onto the JASHATHER WEASHr GPYSIE5F e rezAyestolige thatds dréven ip

chi p bonder C%%ﬁ%i éifﬁ@éléﬁt&‘r GRIMENE ; FBARS oROpd AU %(ie%%ggyﬂ\&@of he -

substrate 52 carried to the substrate tenporary ~storage neans onto the
top of theochudiatt ablmot3shoiwnt he dadicnem relbst raatrenyeddang peradstrmiied
substrate conveying neans 56 ¢ ri seg.a_suction-haolding tool 561 for
Suct i on- hol di FEAHRICS dHOFr GRS 2 %nd 01 1EHCe RS h SPALAG T BOr VA A Teins
562 for 25 MOWyidd PE1 SuEhhankwhei pantell 861 ARubRe ritenthie-Huertins. A
sem conductor chip take-in area 24, a sem conductor chip take-out area 25

and an el ect r ddeigutngtig ladean Xdexg bde opposite to the substrate temporary
storage portion 23 across the cassette placing portion 22.

15 This substrate take-out means 55 can move in the X direction
in the drawing, and carries a substrate 52 stored in the
cassette 53 placed on the cassette placing table 51 onto the
substrate temporary storage means 54. The illustrated flip
chip bonder comprises a substrate conveying means 56 for

20 conveying the substrate 52 carried to the substrate temporary
storage means 54 onto the top of the chuck table 31 of the above
substrate holding means 3. The substrate conveying means 56
comprises a suction-holding tool 561 for suction-holding the
substrate 52 and a suction-holding tool moving means 562 for

25 moving the suction-holding tool 561 in the Y and Z directions.

A semiconductor chip take-in area 24, a semiconductor
chip take-out area 25 and an electrode cutting area 26 are
arranged in the center portion in the X direction of the housing
2. Achuck table unit 6 is installed between the semiconductor

30 chip take-out area 25 and the electrode cutting area 26. The
chuck table unit 6 has a chuck table 61 made of a suitable porous
material such as porous ceramics, a suction means (not shown)
for applying negative pressure to the chuck table 61 and a chuck

table moving mechanism {not shown) for moving the chuck table



arranged in the center portion in the X direction of the housing 2;;4c¢hagk
table unit 6 is installed between the sem conductor 30 chip take-out area 25
and the electrode cutting area 26. The chuck table unit 6 has a chuck table
61 made of a suitable porous nmaterial such as porous ceramcs, a suction
means (not shown) for applying negative ﬁﬁessure to the chuck table 61 and
a chuck table noving nechani sm (not shown) for noving the chuck table 11
OCT 2006 6 6%1i fnldife X dLrection dPpBastipAnid inl nd NemRRncRRAUE o1 6N P
take-in area 24, the sem conductor Cﬁlp take-out area 25 ang' the el ectrode

cutting area 2GkeHim elreek24 abile wamic®ndastar chipttake-trutversacBanasdn f or
rotating the chuck.table .61, ln the electrode cuttjn ea 2 f the

nousi ng 2, o TR £ TedRsCYCr SRR tat 1. THRsSRUT! TR [ b i DAt ed
on an upright pslgtidh Aravieda@cdantie BousikrBla2indhehel Enudk P@bhTe 01 gui de
rails 271 and 271 extending_in the vertical direCtion are installed on the
front sideSof the ugn §he wrdectrodg2cusndnghareat 26 ngf meh@shqus sngrolintad on
the pair of guj . raj 71.an i n, sugh . nner that it .can nove.in
the Pvertical ot BRinS i tEURS TR ftne 18, FTEOR o BheL L d S MY el ow
with referencerd anFugright RA1TULT i WIRRIIE of hAS heusdbyghl e hagse 74,and a

spindle unit 72 nmounted on the novable 15 base 71. The novable base 71 is
provi ded wit hPRigaiaf guideggaits) 2dddandl2ékt eRtrnging thethervexkical

direction on i.des f. [ -he-.gui and
712 to be sl %Lgl%cildlgﬁggagdl émg\[e#f%% °§’a?§e%%‘?5‘gﬁre a#%%%%ﬁ%ﬁgfﬁglre
formed i n1ohe Z23i mndf thegsu¥tingnmedid. 7 A sugported @ ithe pa3r20fpgojésti ng

forward is installed on the front side of the npvable base 71 sljdably
nount ed on théﬁ&éﬁr%gﬂ @@%d@7ﬂaﬂpssu§ 133822 pRAYI 4EdCRR TP Ui wal |

22. The spindhgMiidal M rettfiohl.eOThe LHer SHPREAnPOT thon T3 aeg ipignd! e
unit 72 conprises a spindle housing 721 25 fitted in the support portion
713, a rotary lxg;:iaidjb@lmwith reference to Fig. 2. The cutting means 7 has

a movable base 71 and a spindle unit 72 mounted on the movable
15 base 71. The movable base 71 is provided with a pair of legs
711 and 711 extending in the vertical direction on both sides
of the rear side and to-be-guided grooves 712 and 712 to be
slidably engaged with the pair of guide rails 271 and 271 are
formed in the pair of legs 711 and 711. A support portion 713
20 projecting forward is installed on the front side of the
movable base 71 slidably mounted on the pair of guide rails
271 and 271 provided on the upright wall 22. The spindle unit
72 is fitted to the support portion 713.
The spindle unit 72 comprises a spindle housing 721
25 fitted in the support portion 713, a rotary spindle 722
rotatably arranged in the spindle housing 721, and a servo
motor 723 as a drive source for rotary-driving the rotary
spindle 722. The lower end portion of the rotary spindle 722
is projected downward beyond the lower end of the spindle
30 housing 721, and a disk-like tool attachment member 724 is
arranged to the lower end portion. A plurality of bolt
insertion holes (not shown) are formed in the tool attachment
member 724 at predetermined intervals in the circumferential

direction. A cutting tool 73 is mounted to the under surface



rotatably arranged in the spindle housing 721, and a servo nmotor 723,8% 1
drive source for rotary-driving the rotary spindle 722. The | ower eng
portion of the rotary spindle 722 is projected dowward beyond the | ower
end of the spindle 30 housing 721, and a dj sk-like tool attachnment nenber
724 is arranged to the lower end portion. A plurality of bolt insertion
hol es (not shown) are forned in the tool attachnment nenber 724 at

pr edet er m ned dinttdey dlooli g tttachpentumeabent 7ak. direction. A cutting tool 73

is mounted to the unde rfac 2006 he .t.00l . at hen nber
734" An exampl o of (ReCEalIagT EBr GG t88 gkt WAL A el AR e
Fig. 3 and Fi geferehi®e aut tFiRg Boahd7Bighown in Fig. 3 and Fig. 4 conprises
5 aring-like base 731 and a cutting bl ade 732 attached to at |east one
position of one surffR€eCYFBEnsftatHe 7BaZrOWBLN Fhg. HABE FY- AsCHRBELHPS an

al urti num a1 o, 9t (e shickga @933 aph Ut abides ] dilddul 750r swebohey ¢3!

extending Trom one “surface side to the other ace side are forned 1n the
base 731. The lHastubhiengobliaden78f dre isuatfaldecd idpr oghthd rame T8 1baseha 31,
has an acute-angled end and is conposed of a dianond cuttjng tool for

exanpl e. The B1RFE Jorlstist MAGE &t BinglEBORIR3aL LoKoGht BB +HREnARDA
attachment merhe: Aad by ROSIdd 9BLBN Hd1e¥17 898 HALBIALRIELGR B stbat ool

attachnment nertber 724°fixed to the lower 15 end portion of the rotary
spi ndl e 722 i sislechoahmptbert hatfaameidedrdrdoirngdt e thetbasy 7BlladeTh82 of

the cutti t ool .73 ces . and cr.ew ng .f.ast eni olts 5.into the
bl nd sclw Rt neplSR, el i Hhrl4n 160 WA S TP hlR HRs 2 ot | n
the tool attagieautBeARgled24hd 3Rd0idebmpyasnl €6 2081 4H6nE WultitlGigt 86b1 Wi | |
Ee described with reference to Figs. 5to 7. A cutting tool 74 shown iIn

ig. 5 is constameranphe. fBreithysacongbitubnd cidpriagstenl 78 dsopowneesdi de
of aring-li kq:o the tool attachment member 724 by positioning it on the under
surface of the tool attachment member 724 fixed to the lower
15 end portion of the rotary spindle 722 in such a manner that
one side having the cutting blade 732 of the cutting tool 73
faces down and by screwing fastening bolts 725 into the blind
screw holes 731a formed in the base 731 via through holes formed
in the tool attachment member 724.
20 Other examples of the cutting tool will be described with
reference to Figs. 5 to 7.

A cutting tool 74 shown in Fig. 5 is constructed by
forming at least one depression 741a on one side of a ring-1like
base 741 and mounting a cutting blade 742 such as a rectangular

25 super steel cutting tool or diamond cutting tool having a
thickness of several millimeters in proximity to the
depression 74la.

A cutting tool 75 shown in Fig. 6 1s constituted such
that a ring base 751 is made of tool steel such as super steel

30 alloy and at least one cutting blade 752 (plural in the example
shown in Fig. 6) acute-angled in the rotation direction is
formed at least one position of one side of the base 751. A
diamond chip may be provided on the surface of the cutting blade

752.



base 741 and nounting a cutting blade 742 such as a rectangul ar 25 SyBef 2006
steel cutting tool or dianond cutting tool having a thickness of several
mllimeters in proximty to the depression 74la. A cutting tool 75 shown in
Fig. 6 is constituted such that a ring base 751 is nmade of tool steel such
as super steel 30 alloy and at |east one &utting blade 752 (plural in the
exanpl e shown in Fig. 6) acute-angled in the rotation direction is forned

at | east one positign ' Se A8l -Ay di | be
provi ded on the sur agg%?ﬂ?hgbggt% négﬁtg‘flg?é? Fﬁ% 71%%(11%”%8%%%%%%%“ ng
tool 76 shown7i62 Fade @fhdsamomditat ridpebleadect 768s nemtel dfodyi dednehachthe end
of its tool bqdy 761 ich is, forned like a rod a made of tool steel] such
as super stee&&'gﬁ%o}m@\h%f?%earg{]ﬁq%‘?go?o po£7§g%%qcﬁx ﬁ?g?uPerS%‘§%J(j, t he
5 tool attachpBibyTePREN Athd %udﬂtri?? EXo TopR S ihhe1 gOvARIseusBas e id

constituting the Cutting neans 7 and the tool body 761 "is attached to the
t ool attachneooieabtachmenRanempeng 1 dsFidgreetly meodntgd dioi phbonefeabla t he

il lustrated enbadi gent_ has..a .cutti nmeans feed nechanj 0.far Vi ng

the above cut CPRG Zga%osn Hhd'e hg‘gp%‘fgtjorfg §&ege £ﬂds%§1?§t°a°#db53¥ ?ﬁlthe

vertical diregl eittadheactbothepebpendtedtnneh® hb@beragyng surface of the

chuck table 61). This cutti ng means feed nmechanism 8 has a nale screw rod
Q

81 arranged on theRet8AR18EdECOF ighe 2upEhghflill FhER berAext EhdilRy 15
substanti al I y i\i%.rutsg‘.‘i’%l]t_:le)ﬁ' e@@dﬁﬁggfyﬁggpggc? ﬂetcd’i'}bcf/‘ Jn%“ﬁ%gﬁﬂfgﬁgﬂgﬁigrg g of

this male scréwro are rotat earin ers and 83
nmount ed toot h&atpmogiihgwahé @dyve reespeicig wekhys A pldse the eaiddofisgwidk | ve
source for rotary-driving the nmale screwrod_ 81, is npunted on the upper 20
earing membe®38as #d PI‘P% Sutlpdt &her VesFifAl sAptechiodt bH1reSt ¥ Rupl ed to

the mal e screwnod ¥l cvhacodBl nPP1dOhd ROk face of the chuck table 61).
This cutting means feed mechanism 8 has a male screw rod 81
arranged on the front side of the upright wall 22 and extending

15 substantially vertically. The upper end portion and lower end
portion of this male screw rod Bl are rotatably supported by
bearing members 82 and 83 mounted to the upright wall 22,
respectively. A pulse motor 84 as a drive source for
rotary-driving the male screw rod 81 is mounted on the upper

20 bearing member 82, and the output shaft of this pulse motor
is coupled to the male screw rod 81. A couple portion (not
shown) projecting backward from the center portion in the width
direction of the rear side of the movable base 71 is formed
on the rear side thereof, a threaded screw hole extending in

25 the vertical direction is formed in the coupling portion, and
the above male screw rod 81 is screwed into the threaded screw
hole. Therefore, when the pulse motor 84 rotates in a normal
direction, the movable base 71, that is, the cutting means 7
is lowered, that is, advanced, while when the pulse motor 84

30 rotates in a reverse direction, the movable base 71, that is,
the cutting means 7 1is moved up, that is, retreated.

The flip chip bonder in the illustrated embodiment
comprises a nozzle 9 that is processing fluid supply means for

supplying a processing fluid toward a semiconductor chip held



shown) projecting backward fromthe center portion in the width d'r?ﬁkﬁgﬂ6
of the rear side of the novable base 71 is formed on the rear side reo?
a threaded screw hole extending in 25 the vertical direction is forned in
the coupling portion, and the above male screwrod 81 is screwed into the
t hreaded screw hole. Therefore, when thesbulse notor 84 rotates in a nornmal
direction, the novable base 71, that is, the cutting neans 7 is |owered,

that is, advapgedheWhh® whand be JQH'@rf‘e @;.fe@rtr%ﬂe?»euﬁeia«geaﬁséanza LgveRsSe
dlrectlon the novabl e base 71, that is, the cutting neans 7 is noved up,

that is, retrsiddeddimeetion pfchhs Psmtaiodencutbinglaraa 26ekh ShECUPUBING

conprises an zzI 0, f|UId s§up I JIgans | ying a
processing flai'd gga?%%hﬁiiﬁﬁﬁﬁiﬁﬁlch.p eIdB torg ﬁﬁg%rrdﬁﬁﬁgﬁﬁé
chuck table 61ohrizteaeaalrectI@mgzwtéiﬂgl@r;e@e:?&ﬂeﬁ tie orddede tdi reabiven of

the electrode cutting area 26 in the housing 2. The processing fluid may be
air, cuttihg w&esdc gilectsicityni /BRereforeoihedaralea 9 greftdered in order

poa e s a3kt Breh Ehbbhinedbel el fied il 0874 9 chided REx ShsiRty o e

enbodi nent is connecte to an 1onize neans 'STno
Returning to Eegnslxhhheiélhptchhpwbonder |n the illustrated enbodi nent has
a seni conduct or chi% take-in neans 10 11 arrapged above the sem _conductor

chip take-in area 28eT¥RPINGehPcEAGuctor tRAI BLIBKERIR PRIGRY 140 HAE a col | et

111 and a nDViRGABARSA1dREQImdDY HAG a%nﬁfa:lolrﬁhc%% 115 & xk&- aﬂ%gans
directions. The thus constituted sem conductor chip ta i n nmeans

carries al&emldomicenoed @hppettéfaﬁ@nmmtwgcmipm}@hm alted:)étldesmmoed
| ater to the top.of the. chuc 61 by_adsorbjn t coI et 111.
Fur ther . the PERCERASCTRaNGLIE] RoFRe P PFUatr af ba BRLDAHET Hdk &
seni conduct or moRiifg @RAYeY1Ng weanmoting’ tARJEH1 bet Ween iMerisent capduct or
chip take-out area 25 and the above chip die bonding area 21. This
directions. The thus constituted semiconductor chip take-
in means 11 carries a semiconductor chip before processing
15 which will be described later to the top of the chuck table
61 by adsorbing it with the collet 111. Further, the flip chip
bonder in the illustrated embodiment has a semiconductor chip
conveying means 12 arranged between the semiconductor chip
take-out area 25 and the above chip die bonding area 21. This
20 semiconductor chip conveying means 12 has a collet 121 and a
turning arm 122 having the collet 121 at one end thereof, and
the base portion of theturningarm 122 is supported to a support
member 123 by a support shaft 124 in such a manner that it can
turn at an angle of up to 180¢°. The semiconductor chip
25 conveying means 12 has a drive means (not shown) for turning
the turning arm 122 on the support shaft 124 at an angle of
up to 1802. The thus constituted semiconductor chip conveying
means 12 suction-holds and inverts the semiconductor chip
after processing held on the chuck table 61 positioned in the
30 semiconductor chip take-out area 25 by means of the collet 121
and carries it to a semiconductor chip receiving position in
the working range of the above chip die bonder 4.
With reference to Fig. 1, a first tray placing means 13

and a second tray placing means 14 are installed on the lower



20 sem conductor chip conveying neans 12 has a collet 121 and a tuRphHR§ 2866M
122 having the collet 121 at one end thereof, and the base portion of the
turning arm 122 is supported to a support nenber 123 by a support shaft 124
in such a manner that it can turn at an angle of up to 180. The

sem conductor chip 25 conveying neans 12 H&s a drive neans (not shown) for
turning the turning arm 122 on the support shaft 124 at an angle of wup to

180. The thus EQpst idnét §€r§i%09f% Bbushhy £omy edneraieags Rrray 15

suction-holds and inverts the sem conductor "chip after procCessing d on

the chuck tablst@lipps tsepigenductios ghipehd corthwe @ratiss iinakgsoplaaeéa 25
by neans of the c;R%LI %t 121, and _carries_it to?'i em conduct or tChiE refgi Vi ng
position in 9 ’ﬁgs récﬁ'&eY & 2FHBY aB5IR° c3n' pW T e PR EYWHERY
reference to Fbm bhikl thst séhaYoRl@et sy ora: ﬁeiarea%ﬁo@e@pw%atsr%en

pl acing nmeans 14 are installed on the lower 11 OCT 2006 10 right end

portion of 5t hetakrmiond 2si plaged iminggSe?erq fravsplacédngnieansddi-coRbiact or

whereas an oy T aoy SRR e e BEaFEERbb Ao T dRERY 19

processi ng haswikerbé dedtanmd withpracedenoet be BegONS dndyF iy .agi.ngTRRANS
14. The sem conductor chip 1Q before processing stored in the tray 15 wll

be described i¥H GBI RIeChIPH {PeBoRRPTICFSSIngThes asehiEdhttie (BL9BRI p 10
bef ore prOcesSimh@aﬁ?u%gé@éatmmht)'&ftét%d bltiph! AL RLEIRRA TEOE) Of

stud bunps (el ectrodes 10 projecting’fromits ace as shown in
Fig. 8. Thé stpmbjdunjsy febmcitodesoht 100 faoe hsratekrbynar ist.ufél. bukhee Sondi ng
met hod, for in Fi

oo o SRR Teatothal2e) T T EAeh i Sl ch R e Pt L0
Wi th an el ect rigr tiipLe. f onaaibalds Hidunlinardgt hb%a??'ihé—%’iﬂ ®nd of
press-bonded by heat and ultrasonic waves onto an el ectrode plate 110 made
of al um num f o sd bwirkel 03 st L8E0chiqRPid lag Ys A8wnis moeHiten 9pdPr and
cut off at heating of discharge with an electric torch to form a ball 103,
15 and this ball 103 is press-bonded by heat and ultrasonic waves
onto an electrode plate 110 made of aluminum formed on the
semiconductor chip 10 as shown in Fig. 9(b), and cut off at
its base. A plurality of stud bumps (electrodes) 100 thus
formed have needle-like whiskers 104 and are not uniform in
20 height as shown in Fig. 9(c).
Returning to Fig. 1, in the flip chip bonder in the
illustrated embodiment, a first tray setting portion 28 and
{ a second tray setting portion 29 are arranged on the upper right
side in the drawing of the first tray placing means 13 and the
25 second tray placing means 14 of the housing 2, and a first tray
holding base 16 and a second tray holding base 17 are placed
on the first tray setting portion 28 and the second tray setting
portion 29, respectively. The first tray holding base 16 and
the second tray holding base 17 are moved in the Y direction
30 between the first tray placing means 13 and the second tray
placing means 14, and supported by a moving mechanism (not
shown) which can move in the vertical direction shown by the
arrow Z. The illustrated flip chip bonder has a tray conveying

means 18 for carrying the tray 16 placed on the first tray



its base. A plurality of stud bunps (el ectrodes) 100 thus forned hqygc 2006
needl e-1i ke whi skers 104 and are not uniformin 20 height as shown 'iIn Eig.
9(c). Returning to Fig. 1, in the flip chip bonder in the illustrated
enbodiment, a first tray setting portion 28 and a second tray setting
portion 29 are arranged on the upper righﬂ‘1 side in the drawing of the first
tray placing neans 13 and the 25 second tray placing neans 14 of the housing

2, and a firsthdifng Bakdi 1§ g fheandnat fECANEL £ r@é})"%b@k&ﬁgbﬁéﬁﬂn are
placed on the first tray setting portion 28 and the sécond tray setting

portion 29, re&fpdetithel yopThé thessecond thsivdihed diagebaseahd pehet sewehd

tray hol ding base,17 are ed.in the Y direction,30 between the first tray
pl aci ng nmeans %%:?r?d steﬁgnsﬁg\ég%g FF%F‘I%I 88Fﬁb°ﬂe§%s 14, and supported by a

novi ng mechani sm (nahe ghapnFhibi bnger 1O 111G tratkdcahbdiimreht 0l Shown
by the arrow Z . The illustrated flip chip bonder has a tray conveying

means 18 f2r canshitgtede as sesce ibedcalovn  t ABAf LEStopeBdtion iR 2996 11
hol di ng base hil0 irst tray setting portion 28 to the top
rs%)%%}l]:tﬁd '?1%‘1‘e§.'?1b%|1§17rf.

of the second di ng base positioned on the second tray setting

portion 29. The flip phupabdngest itravee 16| ststird ed peekdedietmihetisnufber
constituted as descri bed above, and_its operation wll be described

her ei nbel ow. ARpFERAFPRFJUSEOE (CRAPS1 3 03D MOFEPACFREJRR ER TR REFCRIFBEL 258
' duct | ' f.or; ' h
S€ém conduct or glmo%?i 8 @ﬁe"‘?iﬁ’trerl?oxsa} H a%rl‘iggﬁ%gﬁ%;i%?aﬁroemoﬁ}%aﬁﬁg Ofay NE

first tray placing neans 13. To etr ced on the first tray
pl aci ng nkans 1B pllaceleon dpheoff irhé tfay stlacriay hehds AP asthd Gop hé the st

moved down byt SOREAY MECFT ReERot CshbhR) EARALI DEAY chObEF R THRE 116 o
tray placing [Saﬂsciﬂef‘nedTBﬁ £heé Hi gy rbgl S RAPBrisohs2 fuMLHobRAUM@Nd t he
| owest tray 15 placed on the first tray placi ng neans
by a moving mechanism (not shown) and located below the first
tray placing means 13. The first tray holding base 16 is moved
15 up and the lowest tray 15 placed on the first tray placing means
13 is placed on the first tray holding base 16. 2 holding means
for holding the lowest-positioned tray 15 is provided at the
lower end of the first tray placing means 13, and when the first
tray holding base 16 moves up and comes into contact with the
20 holding means, the holding of the lowest-positioned tray 15
is released so that the lowest tray 15 is placed on the first
tray holding base 16. After the lowest-positioned tray 15
placed on the first tray placing means 13 is thus placed on
the first tray holding base 16, the first tray holding base
25 16 is brought its position to the first tray setting portion
28 by the moving mechanism that is not shown. The tray 15
storing a predetermined number of semiconductor chips 10
before processing, which has been positioned on the first tray
setting portion 28 is carried onto the second tray holding base
30 17 positioned on the second tray setting portion 29 by the tray
conveying means 18.
Next, the semiconductor chip take-in means 11 is
operated to allow the collet 111 to suction-hold one of the

semiconductor chips 110 as a workpiece before processing



13 is placed on the first tray holding base 16. A holding nmeans fon, heldiiod
the | owest-positioned tray 15 is provided at the |ower end of the #lrst
tray placing neans 13, and when the first tray holding base 16 noves up and
comes into contact wth the 20 hol di ng neans, the hol ding of the

| owest-positioned tray 15 is rel eased solfhat the lowest tray 15 is placed
on the first tray holding base 16. After the | owest-positioned tray 15

pl aced on the Sfiksly ih BhePt 26{ NG gﬁgﬂie&%d&, tzcga%éucgr&gérsg hdRfirg bSgetray

hol di ng base 16, the first tray h I ng base 16 1 rought 1ts - position
to the first tli7aposdtttiongdpont itdve s28oby threyneethdngepbabiem Ehatand not

shown. The tray 15 storing.a predeterm ned numher of semnmiconductor chips 10
before pr oc_esé:lyavﬁ,l_e\ﬁn?ghtch 60589 Ab it SEEHEO%L‘% 6;11 Pgtt]?‘? ﬁuc&{??ﬂ%
portion 28 is @3kl 6efosit ohde HEadRdskma¥ohahetBg RS tdkelipaskhi pped on
the second tray setting portion 29 by the traé Ifconveylng means 18. Next,

e

t he senm condudtiderciihs serdcomdwsins ¢hipslOopefaredprocassdngt he Puks et 111

to suction-hol n f e enj d r i ps,.110 as _a rkpiece. b re
processing | FRaRt eshes el sEE BREER wSbie Bl tok’ BafieladBhER rikieidng
tray hol di ng haseedldnposd thaokdabld be iseeandibhaKesldn 88e pAidkOPaBle and
carries it to the top of the chuck table 61 of the chuck table wunit 6

posi ti oned i n &th®Ys@nisacidodt Bea@s Fhazkasi AoAr 8RO¥A: 5 After the
' duct hi f | | ' Qnt Q. .t
Cabl e 61 the sem conton ShE REEEGARAARAS JAtE 1 p0R8 ISt M hd it ofi e

suction- hebd ahudketablekel abtke dindly takdecbil obs NMe@wnsd tdratt hies ebed t Bhdewn.
After the sem conductor chip 10 is suction-held on the 10 chuck table 61,

R .
the chuck tabl¥%6LN%s 3F5fed ot 8PS ePECEIRHAT AURITIS 147 ¥ PS5 anl F3EH ought
at a position yesgetingacRy 78hx EHé_tdd?ﬂ:itrféofne%ﬁs of. tBEreuhy|NOCABANS, /.

Cutting is carried out"wth the cutting neans to make uniformin hei ght
t he out with the cutting means 7 to make uniform in height the
plurality of stud bumps (electrodes) 100 formed on the front
15 surface of the semiconductor chip 10. The cutting tools 73
shown in Fig. 2 and Fig. 3 are used as the cutting tool.

When the chuck table 61 is positioned in the electrode
cutting area 26, the cutting means 7 is lowered while the chuck
table 61 and the rotary spindle 722 of the cutting means 7 are

20 caused to rotate. As a result, the cutting blade 732 of the
cutting tool 73 rotated together with the revolution of the
rotary spindle 722 is brought into contact with the plurality
of stud bumps (electrodes) 100 formed on the front surface of
the semiconductor chip 10 to cut away the top end portions of

25 the stud bumps (electrodes) 120 gradually.

The relationship between the semiconductor chip 10 held
on the chuck table 61 and the cutting tool 73 will be described
with reference to Fig. 10.

The semiconductor chip 10 is located at a position where

30 the cutting blade 732 of the cutting tool 73 passes the center
portion of the semiconductor chip 10. The chuck table 61, that
is, the semiconductor chip 10 is rotated in the direction
indicated by the arrow at a reveclution of 10 rpm or less and

simultaneously, the cutting tool 73 is caused to rotate in the



plurality of stud bunps (el ectrodes) 100 formed on the front 15 surgﬁénggo
the sem conductor chip 10. The cutting tools 73 shown in Fig. 2 an Ig. §
are used as the cutting tool. Wen the chuck table 61 is positioned in the
el ectrode cutting area 26, the cutting mepgs 7 is |owered while the chuck
table 61 and the rotary spindle 722 of the cutting nmeans 7 are 20 caused to
rotate. As a result, the cutting blade 732 of the cutting tool 73 rotated

t oget her wi t hdtirectevol indbpabéd thhe thectmrgw syt adtevdRetion ofodgh00irgm

contact with the pluraljt of .stud bunps (el ectrodes) .100.forned on. t he
front surface°5fmgFﬁe %%%wnﬁh%ns%ﬂﬁ FELGERwA) PR Hhop BHE P ti ons

of 25 the studobunpsatel £6t50€8Sin 120 HAdIA ivecthida.r e(hjﬁtépm‘hirmg betereen

the sem conductor chip 10 held on the chuck table 61 and the cutting tool
73 will be desemipeadugipl FBipr éAcandotiegeutbingheosem Tomlu@tertekisp 10

73 ad _ : 10
73 pasees 1 e Bahtapetat van T PRRPELFH sialePurS e afeckaBalkh Ad e

61, that is, foltmegleohcondufdmit clirfate o8 tivé atetidondueeodi tRtHI DO are
i ndicated by the arrow at a revolution of 10 rpmor |less _and . )
si nul t aneous| Futt AEAEURY i iR RT af3 thelFagBe bt Fen &% shawphén18igpch 2oo6

13 direction indj - ev i 00- : re.
Namel y, the sEet%i @%ﬁ%ﬁgttl‘%?{% ?fp%(l\gfngg% Ié{:éu?#%fg%rgdl %98 g:rL%Pg%%gfe in
t he same dir egttudnbulys aldlew npddse 180 woradsd1er made mntiFoamdihiee gt | ng
tool 73 to rotat% as 5 described above, the plurality of stud bunps

(el ectrodkd) Yo&hops FBYSERIt ReSPPORt CihFEAte of the seni conductor chip 10

are cut away by cuihbRotRE ddtel InEREcROTE | MLAS 138y, i N il dsedlas tihdreke
themuniformin height. Therefore,” the plurality of Stud bunps (electrodes)
100 are easil yukrddagubddbr ras kheetufiting gonilt houts areding-he shock tAblii t.

Wien the CUtti6qg itso%lcovgg Ehﬁ‘ﬁ@tiaﬂcgi QOI;eégoHéfggatsot%e length of the
semiconductor chip 10 in the X direction while being caused
15 to rotate.

At the time of the above processing, ionized air is
ejected toward the semiconductor chip 10 under processing from
the nozzle 9 installed in the side direction of the electrode
cutting area 26. By ejecting ionized air toward the

20 semiconductor chip 10 under processing, static electricity
generated at the time of processing can be removed and further,
a cooling effect is obtained.
' After the plurality of bumps (electrodes) 100 formed on
the front surface of the semiconductor chip 10 are cut, the
25 cutting means 7 i1s moved up and the revolution of the rotary
spindle 722 and the revolution of the chuck table 61 are
suspended. Thereafter, the chuck table 61 is positioned in
the semiconductor chip take-out area 25 and the suction-
holding of the cut semiconductor chip 10 on the chuck table
30 61 is canceled. The semiconductor chip 10 whose suction-
holding has been cancelled is carried to the semiconductor chip
receiving position in the working area of the chip die bonder
4 by the semiconductor chip conveying means 12. On this

occasion, the semiconductor chip 10 whose front surface is



cutting tool, as the cutting tool 76 is fixed, the chuck table 61 ipoPrPues
a di stance corresponding to the length of the sem conductor chip 10 in the
X direction while being caused 15 to rotate. At the time of the above
processing, ionized air is ejected toward the sem conductor chip 10 under
processing from the nozzle 9 installed i h4the side direction of the

el ectrode cutting area 26. By ejecting ionized air toward the 20

sem conduct of sGBeRoAInUIdeEyPLRECRS LG $58!LE ChECSLN ElddapdiEtieralfyl at the
tinme of processing can be r&moved and furf er, a cooling effect s
obt ai ned. Aft epnwegipbumaansyldfisimyertedeby roidesurkihd armetl2®rhavires f r ont

surface of the _sem cond or. chip 10 are cut, the 25 cufting .means 7 is
moved up and CRE ?%@ﬁ?ﬁﬂ%ﬁnwgfch?@ FBEGFY %FHSI%W%ﬁEaFFg%%SHI]Lﬁqoon of
t he chuck tabkg @ka2r €heskspendedradbekgatiehp.t he chuck table 61 is
positioned in the sem conductor chip take-out area 25 and the suction-

hol di ng of5the cut Segizbidectwrstratesib2atanssl thidie cadpset 39581 piaced
cancel ed. The _sem cond [ ip 10 se .suction= _hol di ng, has been
Cancel Tod 1o ehhERatHeLRE il HRPE S e e 0 R D 8RR 6
working area gfi éhenehdibshfahonEening mdaride RO &bk eChl do&ivey i Ng
means 12. On this occasion, the sem conductor chi 10 whose front surface

is 11 OCT 2008hat4isuckherfHestarafe tiakecomteneans o ishaoyedi tevdudtidre chip

conveyi ng nea LS | t ' Eﬁ{' e t 121
which is turnggsé'%ttt%eﬂ)g%ﬁ)%iga%gf ?fﬁ%%@%%éé% aﬂr{%ee tfagasrgog%ér ace
faces up.1® Oae af pkrbdesebminatiesodb2tidwret! ihe e seasectBeahd b acerky on
the cassette placing table 51 is carried onto the chuck table 31 of_the

substrate hol &tngP OB Odut RRG WS TABGV RSP G FECT AFRAEANS St he The
substrate takeypdl ARANSemporSr \rtggat;@%m Bg witASs ekt £ ph 2Ghdh e 51

to force out the substrate 52 sto
moves the substrate 52 to a predetermined position. Then, the

substrate conveying means 56 1s activated to carry the
15 substrate 52 on the substrate temporary storage means 54 to
the top of the chuck table 31 of the substrate holding means
3. The substrate 52 carried to the top of the chuck table 31
is suction-held.
After the semiconductor chip 10 whose bumps (electrodes)
20 100 formed on the front surface have been cut is carried to
the semiconductor chip receiving position in the working area
of the chip die bonder 4 by the semiconductor chip conveying
means 12 as described above, the chip die bonder 4 is activated
so that the collet 411 suction-holds the rear surface of the
25 semiconductor chip 10. The bonding head moving means 42 is
activated to position the semiconductor chip 10 suction-held
by the collet 411 at a predetermined position of the substrate
52 held on the chuck table 31 so as to press and bond the
semiconductor chip 10 to the substrate 52. In this bonding,
30 as the plurality of bumps (electrodes) 100 formed on the front
surface of the semiconductor chip 10 have been cut and made
uniform in height, the semiconductor chip 10 can be bonded
without fail. Since the plurality of bumps (electrodes) 100

are cut and their bonding surfaces are activated, the



10 at a predeterm ned position of the cassette 53 and to carry it thotnﬂazoos
top of the substrate tenporary storage neans 54. The substrate tenporary
storage neans 54 which is a belt mechanism noves the substrate 52 to a
predeterm ned position. Then, the substrate conveying neans 56 is activated
to carry the 15 substrate 52 on the subst &t e tenporary storage neans 54 to
the top of the chuck table 31 of the substrate holding neans 3. The
substrate 52 cgi&hdurtide élﬁg: afo 1 PUPenRll @idhouks rayet konpbe! By
After the sem conductor chip 10 whose bunps (el ectrodes) 20 100 forned on
the front surfpees$icne Peagauist sheapredétegningd pesiiténducfothehi p

recei vi ng posiéi o&f&é%mrki ng area of the chip die bonder 4 by the

sem conduct or CLH?p conveying neans 12 as described above, the chip die
bonder 4 is activat efteno ditatatidve epdrat 16hl isuekpeatbal ds bbrdrgar surface
of the 25 sem conductor  chip 10. The bondi ng head noving neans 42 is

activated Ho peredstrmined kel vh dhecisieBiconsvetpsnchape LByteneheol | et

411 at a prede i PORItd of 1, S tabl e
31 so ae Lo prece Gt pheRe i Et Snoredares BhR sutr it 28 LIhEbHERILD

In this bondi ngabB® s iheqiasladd.t yThe bubpsréetecodnvdesng aiorswedion the
front surface of the sem conductor chi pt 10 have been cut and nade__uniform

in height, the2QeliaiFHI@ 6ATEN preoSERIt Rt atded thetPowek ridhle dinke the
pluralityofbyq@ | ect akQQ, + A N o) hBgegurf s are
activated, the 1St(5§(§ cg%oéwﬁabsem é:oe;:(}ﬂeg gﬁra? i Stt?%aggnﬂ%ghgo%géd rl3\/}%{ehout
fail sinpllg bysulpstassiadempoagaiynstorage preadet B4 Mo edtpyeitedoro afoviehthe
substrate 52. After the ve operation is repeated to, bond 5

pr edet er mi ned TR ﬁze %"@ﬁpcfo S5 S 'epgﬁfﬁlpg itﬁgriesgﬂ)s??a‘?%,t? he
sucti on- hol di npgn&drt RAesdlisd it 62 it d BBe Gdeletticabl at3d preqedBerlifdg The

substrate conveying neans 56 is )
position. At this point, the substrate take-out means 55 is

activated to hold the substrate 52 inserted into the cassette
15 53 at the predetermined position and position it at the
predetermined storage position of the cassette 53.
The flip chip bonder constituted according to the
present invention comprises a chuck table for holding a
semiconductor chip, which can be moved to a semiconductor chip
20 take-in area, a semiconductor chip take-out area and an
electrode cutting area, cutting means having a cutting tool
for cutting a plurality of electrodes projecting from the front
surface of the semiconductor chip held on the chuck table and
arranged in the electrode cutting area to make them uniform
25 in height, semlconductor chip take-in means for carrying the
semiconductor chip before processing to the chuck table
positioned in the semiconductor chip take-in area, and
semiconductor chip conveying means for carrying the
semiconductor chip after processing held on the chuck table
30 positioned in the semiconductor chip take-out area to the chip
die bonder. Since the end portions of the electrodes
projecting from the front surface of the semiconductor chip
are cut away, the electrodes can be easily made uniform in

height without causing a short circuit. Consequently, the



activated to carry the substrate 52 on the chuck table 31 to the tQ?o%HzB&F
substrate tenporary storage neans 54. The 10 substrate tenporary storage
means 54 is activated to nove the substrate 52 toward the cassette placing
table 51 so as to insert the substrate Sﬁ into the cassette 53 at a
predeterm ned position. At this point, t & substrate take-out means 55 is
activated to hold the substrate 52 inserted into the cassette 15 53 at the

predet er m ned ppQgiatiiey aRdbifABi blevtidded tdnediRdener FrBaf S4PFAGL of
position of the cassette 53. The flip chip bonder constituted according to

the present itheeRENbACRINPEPEciP EROCRE aBIded: b Hh guhgtaatseywd Wdonttuct or
chi p, which cg iﬁe noved to a sem conductor chip 20 take-in area, a

sem conductor "chip take-out area and an electrode cutting area, cutting
means having a cutting tool for cutting a plurality of el ectrodes
projecting fromthe front surface of the sem conductor chip held on the
chuck table and arranged in the electrode cutting area to nake them uniform
25 in height, sem conductor chip take-in nmeans for carrying the

sem conductor chip before processing to the chuck table positioned in the
sem conductor chip take-in area, and sem conductor chip conveying neans for
carrying the sem conductor chip after processing held on the chuck table 30
positioned in the sem conductor chip take-out area to the chip die bonder.
Since the end portions of the electrodes projecting fromthe front surface
of the sem conductor chip are cut away, the el ectrodes can be easily nade
uniformin height without causing a short circuit. Consequently, the 11 OCT
2006 16 plurality of bunp el ectrodes formed on the front surface of the
sem conductor chip can be bonded to the substrate without fail. 11 OCT 2006
17



W claim 1. Aflip chip bonder conprising substrate hol di ng neans ﬁﬂ&%?ﬂﬁg
in a chip die bonding area and a chip die bonder for bonding a

sem conductor chip having a plurality of 5 electrodes projecting fromits
front surface to a substrate to be inplenented, held on the substrate
hol di ng means, wherein the flip chip bonder conprises a chuck table for
hol di ng a sem conductor chip, which can be noved to a sem conductor chip
take-in area, a sem conductor chip take-out area and 10 an el ectrode
cutting area, a cutting neans having a cutting tool for cutting the
plurality of el egtyqgles projecting from the front surface of the

sem conduct or chlpjheld on the chuck table and arranged in the el ectrode
cutting area .o muReflhpnchipidorde§ soEgifing ssbsiteatdubrddiohi peaake-in
means for 15 I Vi : 1, C i e ogessi ng uck
tabl e positi oaﬁlgrrc?rl}%&?h% :‘%E%ﬁ%ﬁ g‘éo‘g‘ﬁ’g@’ ta éég ianlpéaré;ea?ﬁgg %iegn' %grtr?\%%gt or
chi p conveyi npmésmsifry & aveyi aognducsen coiwlutdvinghappafited ipyooéssi ng,

which is held.on-the, chuck tahle itipned in the sem conductor, ch
t ake- out go aerleeéft]iood%%g I ieﬁ%g‘lneq %%%@e??ganoé %t ﬁsrud:cfzas%ei %é’ gl ﬁ?l&sgﬂﬁ% y
means for supp yé dgpdepeacessimgld bnitthet Vet 4 teeho S ddmgoredinct ,onhehé pn hel d

the chuck table i L ectyod tti 25 2. The flip. chi
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suppl i es ioniZe@dmdidonductor chip, which can be moved to a semicenductor

chip take-in area, a semiconductor chip take-out area and

10 an electrode cutting area, a cutting means having a cutting

tool for cutting the plurality of electrodes projecting from

the front surface of the semiconductor chip held on the chuck

table and arranged in the electrode cutting area to make them

uniform in height, a semiconductor chip take-in means for

15 carrying a semiconductor chip before processing to the chuck

table positioned in the semiconductor chip take-in area, a
semiconductor chip conveying means for carrying a

semiconductor chip after processing, which is held on-the

chuck table positioned in the semiconductor chip take-out

20 area, to the chip die bonder, and a processing fluid supply
. means for supplying a processing fluid toward the

semiconductor chip held on the chuck table in the electrode

cutting area.

25 2. The flip chip bonder according to claim 1, wherein the

processing fluid supply means supplies ionized air.



