1 FLIP CH P BONDER Fi el d of the Invention The present 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

i npl ement ed. Description of the Prior Art 10 A sem conductor wafer having a
plurality of sem conductor chips are divided into individual sem conductor
chips by a dicer or the like, and the obtai ned sem conductor chips are
widely used in electric appliances¥3J&h CHIPcBPNDERr tel ephones and
personal conputers. 15 To make electric appliances |ightweight and conpact,
a semconductor chip called -flip chip" having protuberant bunps as high
as 50 to 100 @ieds 1 he el ectrodes of the sem conductor
chip and directly b ed to electrodes fo d on a "substrate to be
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chip called "flip chip" is manufactured by formng a plurality of stud
bunps (el ect r BFEILCEANGhErPROAL Ss frPatesuriape tendconbsicrate cto ppand
bonding it to; e via the stud 25 bunps (el ectrodes), the

pr ot uber ant bdﬁggg?% g%?ﬁodes) must be nmade uniformin height. The stud
bunps are forned by a stud bunp bonder using a nethod in which a ball is

formed by nelting, . under heating, .the tip end of a wire such as a gold
wire, press- i i ol et waves onto the 30 el ectrode

plate of 2osem condaCheniebhBuctBd Guteplhading!s phiesrjepuprer, the thus
formed stud bunps are not uniform in height. Since the flip chip is bonded

to a substrat §BYCORINCLRT FhiPDHongetividesl snbd inddpsiduellesemicesduciust be
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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 um 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
called “flip chip” is manufactured by forming a plurality of
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 is 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.




2 However, when the stud bunps (el ectrodes) are ground, burrs are produced
If the bunps (el ectrodes) are nade of a sticky netal such as gold or the
li ke, thereby inviting a problemthat a short circuit is caused between
adj acent bunps (electrodes). 5 As a technojogy for making a plurality of
stud bunps (electrodes) fornmed on the front surface of a sem conductor
chip uniformin height, an upexam ned published J%Panese pat ent
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Is an object of the present invention to provide a I p chip bonder
capabl e of eadiShPCHEIOASs atpriedl PRyt frmnte|samfiaseofpropenicondiconr t he

front surfacegfi 2 Lsanductar I paUN] k €] W thout causing a
short circuit.l cggﬁgkﬁg gg ?%éggﬁéséﬁth§§%§ﬁ§ﬁ8§,P?ﬁ%i% %@ég%ﬁﬁ%ﬁﬁecan
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arranged in a chif di e _bondi q %rea and.a chig di e bonder for bonding a
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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 Invention
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




el ectrode cutting area, a cutting neans having a cutting tool for cutting
a plurality of electrodes projecting fromthe front 3 surface of the

sem conductor chip arranged in the electrode cutting area and held on the
chuck table to make themuniform in heighi, a sem conductor chip take-in
means for carrying a sem conductor chip before processing to the chuck
table 5 positioned in the sem conductor chip take-in area, and a
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a perspective view of a flip chip bonder constituted according to an
enmbodi ment of SERACHNENEKPT FRIENEPBHEY209MNgans fer acperspegtd ve vi ew of

t he substanti al i f | i er. shown i.n.Fig .1, Fg.,31iS
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enl arged pers e View gf t he substantial section of the cutting tool

shown in Fig. ? % Ps8df PPBAPEne bottomside; Fig. 5 is an enlarged

perspectiyg view of prigesHBsyanthal fl%ﬁ%ﬁi‘ﬁ PEnEEPT PeFL IR RO sde

cutting tool; 30 Fig. 6 is an enl arged perspective view of the 'substanti al
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.
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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 an enlarged perspective view of the substantial
section of the cutting tool shown in Fig. 3 when seen from the
bottom side;

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

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

Fig. 7 1s 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




section of still another exanple of the cutting tool Fig. 7 is a
perspective view of a further exanple of the cutting tool nounted to the
cutting neans; Fig. 8 is a perspective view of a sem conductor wafer 4
havi ng stud bunps forned on the front surfgce; Figs. 9(a), 9(b) and 9(c)
are diagrans for explaining the formation of stud bunps on the front
surface of a _semi conductor chip; 5 Fig. 10 is a diagram show ng the

rel ati onshi p BEtYAd¥h stiuse bydwmsc dpamedopnckhp Bepatoauafaneck table and the
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preferred enbodi nents f the .,present invention will be described in detail
her ei nbel ow witHIHFSENGHOE F@J'E’He acconpanyi ng drawings. 15 Fig. 1 is a
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present invention. Thg flip chip bonder in trﬁiegt ?&Fll%ug'?ggtegghgﬂn%ggﬁjﬁgﬁ?e%as
a rectangul ar {h& gemareprpetiohotkipdielahoned abuck iiah ke lapd2theAcettjngli e
bondi ng area %%oils fanr med in the |ower left corner 20 of the housing 2 in
the drawing. In tHis ghi p die bonding area 21, a substrate holding neans 3

is arranged. This sEbigtrir &s ddishrgn BROWSNG LCOrPte 6ED P VEKed ERbEeS]
made of a suitable  porous material such as_ porous ceranmics and a suction

means (not sHKORMEd OR 4BFI FPRGCRBEUEEOE BheRSREENY C¥he chuck table 25 31.
In the chjgp die bonding area 21, a chip die bonder 4 for bonding a

sem conductor chip that will be described later to a substrate that is

hel d on the cR&IRILES : ‘ eféhre imentsst al | ed. The

chip die bonder 4 Cgrr?i.li.ﬁeéhip bonder according to preferred embodiments
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of the present invention will be described in detail
hereinbelow with reference to the accompanying drawings.
15 Fig. 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 denoted 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



a bondi ng head 41 and a bondi ng head novi ng neans 42 for noving 30 the
bonding head 41 in the X, Y and Z directions. The bonding head 41 has a
collet 411 for suction-holding the sem conductor chip, which will be
described later. A cassette placing portiofn 22 and a substrate tenporary
storage portion 23 are arranged in the lower left corner of 5 the above
chi p bonding area 21 of the housing 2 in the drawing, A cassette placing
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drawi ng, and carries.a.substrate 52 stored. in the cassette 53 El aced on
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tool 561 in the Y and Z i.rectziaons. A 1s:em' conduct or fhi take-in area 24,
a seni conduct §Forage portion 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
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 suctlion-holding tool 561 for suction-holding the
substrate 52 and a suction-holding tool moving means 562 for
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
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




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. A chuck table unit 6
is installed between the sem conductor 30 chip take-out area 25 and the

el ectrode cutting area 26. The chuck tablg unit 6 has a chuck table 61
made of a suitable porous material such as porous ceranica, E sugflogl 4
means (not shown). for applying negative pressure to the chuck table 61 an
a chuc(k t abl eg%hﬁe %Eﬁaﬁ%ﬁ?{lﬁa POsaMAPDf B IfolhREemicaumrsicampbhdps 61
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chuck table 6 5.0n.the .electrode.cutting area.26 of the housing 2, a
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271 and 271 extending in the vertical diréction are installed on’t ront
side of the uSUHNIEERNEY 28 ingeRlIrd cuffhisgowbting meagsnpurs mdunhet he

pai r of guide I 1,4 ' nper {hat.it can _poye.in the
verti cal direé¥{%ﬁ.ﬁ?ﬁé%ggP??%g %%3%5 ;Q%n I gﬁgeégP?BB% f'ne @P%béFOMPmnth
reference to fiagr f Buddeurniilg @¥anand Bas eatendahbeihache Hepbfedl
spindle unit 72 noynted _on Ihefgg |l e 15 base 71.,  The nopvabl e base 71 is

provi ded wi t h S5FN T8 A EgEST f%‘ﬁ&“?i&éeﬁ&%‘h‘fdﬁﬁ&% Aftthe wprdobs wall
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712 to be slidably engaged with the pair of guide rails 1 and

formed in theXgdils 371 agd 271 indspen. aAmanppor thabr it oray B0V jm ofleet i ng
orer o iR e A Sy LIE AT SR el B
wal | 22. The $eiredinpeliont witZlR rief drienicedts & iighe2supris tupeihareadds.7 Hhe
spindle unit Zuzmggggirie eassea Tﬁpéﬂglaesgg%?liggugfg 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
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
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
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




25 fitted in the support portion 713, a rotary spindle 722 rotatably
arranged in the spindle housing 721, and a servo notor 723 as a drive
source for rotary-driving the rotary spindle 722. The | ower end portion of
the rotary spindle 722 is projected downward beyond the | ower end of the
spindl e 30 housing 721, and a disk-like tool attachnment nenber 724 is

arranged to ther l\yerefNd RYddiBEnt A rhbed! Kby of bolt insertion holes

(not shown) are fornmed in the tool attachiment “nenber 724 at predeternined
intervals in the ci Agugkempheicfl theicwettiomtoAlcts twild bealestritsedmtiahed

to the under surface 7 qof e taqol__attachment nenber 724. An exanple of the
cutting tool %éﬁqqnc&% e.tthcquhg’d a\ﬂ%t J“-"Ir'g‘f:‘l;erencga to Fig. 3 and Fig. 4. The
cutting tool 73 showhd Butténg3tasd 78i Shovn (5.91'719&??9? and ﬁi&?l ngéb%nbfigé§e

731 and a cutting blade 732 attached to at |easi one position of”one
surface side & Hifg-Hd&ke Pase TR: apdse qeuting feldslefl3@n astachedntal &by or

the |ike, and || :0f _hlj r es.rt3la.ext endi ng.fr,om gne
surface side 1%593'{1551%,[ hé%lgﬁ? a%gd%r?%es%\agr%gfeorg%gg ?ﬁ l'tﬁ%r]:fﬁfseg 7‘?:%1. ?ﬂ% 10
cutting bl ade bas2 781 rist alalded ofpanghlufiaaint A21bgser 78he Doke, afnd a

acute-angl ed end and.is osed of a dianmpnd cutting tool, for exanple.
The t hus constﬂqﬂﬁag&té'u?f%qdoﬁizr% l}cgl%zlﬂig@xtte@d[gw 59 one seRfeae

menber 724 by sgerd thAld8thbrauif-dB98E ars! Es]{a%ﬁsdoin the Hool rvlgltltéaggg@.“tn
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menber 724 fixed to the | ower 15 end portion of the rotary spi
such a mahher c¥tdiingohéadedB3had hgstabledtupmightl £dom78ke dfasehd3dythamg
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descri bed witrtl__ {ef%gg_nLcaetto Fi&st 5 to 7. Acutting tool 74 showm in Fig
5 is construct&q IE) tachm 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-like
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 is 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.




formng at | east one depression 74la on one side of a ring-like base 741
and nounting a cutting blade 742 such as a rectangul ar 25 super steel
cutting tool or dianond cutting tool having a thickness of several
mllimeters in proximty to the depressiop 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 cutting blade 752 (plural in
the exanpl e shown i & FU§LiBP heale?inghewni in thig « ot &dsom diiksdngonlage

fornmed at | eastg,0 OS5kt | de of th e 751 . A__diapond chip
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t he above cutfing means 7 al ong 71 and 271 in the

vertical direction Rétueatingntperpgndpguthe ¥Diphenhpp asbmdes uid agee of the
chuck tabl e Gé_l)‘lr. This cutti na means feed nechanism 8 has a nmal e screw rod

81 arranged cHlUSETRESH: cBPRdiBenthbasm igHt g means;fgedxmenhanysn 5
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this male screw rod 8l are rotatably orte ring - nmenbers and
83 nount ed t oraddsupgiilghndwdlill 28, theeypeticeadl girdchivse(ditert 8h as a
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This cutting means feed mechanism 8 has a male screw rod 81
arranged on the front side of the upright wall 22 and extending
substantially vertically. The upper end portion and lower end
portion of this male screw rod 81 are rotatably supported by
bearing members 82 and B3 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
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
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
rotates in a reverse direction, the movable base 71, that is,
the cutting means 7 is 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




I's coupled to the male screw rod 81. A couple portion (not shown)
projecting backward fromthe center portion in the wdth direction of the
rear side of the novable base 71 is formed on the rear side thereof, a

t hreaded screw hole extending in 25 the vegtical direction is formed in the
coupling portion, and the above nmale screw rod 81 is screwed into the

t hreaded screw hole. Therefore, when the pulse notor 84 rotates in a

normal  di r ectolher FRuGk Lahle dsdn7ihe igdpctnpde putsing ageasdndnrthes

| ower ed, that 4is | g{éﬁk 30 .5 Qt .1n a
reverse di rectsil?r’elz, é?ﬁ%@ﬁ%\q%bﬁ’%‘thgse 1,&{}?:%? H!tg?ing?%%%éétt ?Igg} h%egéﬁgglln?s
nmoved up, thaR.i sTheepreaeesinghfldid mazhike kddercuttinkewakkystnasedor

enbodi ment  canpr.ises _a_nozzle.9 that is processing fluid supply neans for
suppl yi ng a prlg%&fénallrl'ui PRL%E daérs’esr‘ri%?'ﬁg‘?ﬂ%g YhigFrdsa Fo tsRavige
chuck tabls 6ktiatilchelekeeticady.CuthéPara¥rea B ifbiite Filde Jid ection of

the el ectrode cutting area 26 in the housing 2. The processing fluid may
be air, cuttiAglHgt&ated smbadimephi e ¢omnectieshieean dioniizedaétesupply n

order to renn}égeaglssttﬁtaltcigl ek 'Sflbﬁﬁ‘* Therefore, the nozzle 9 in the
o) i ed fo

Illustrated e I ment i S connec an ionized air supply neans that is

not shown. Returni nBetarhigg to Flig.fLi pthei p1bpneRipi bohder in ltisd rat ed
enmbodi nent has ﬁ sem cogduct O(iian(fhitp take-in neans 10 11 arranged above the
seni conduct or TfHaS tEAKET srediment his; & SEBHICORRMNGECE P b akerdniFeaRSains

11 has a pe! | a1 dddargeh abo%\Hngs&ﬁfé&éﬂ@téﬁﬁh%P‘ﬂdﬁ-tﬂeaf%bﬁt. lﬁﬂié'.“

the X and Z directions. The thus constituted sentconductor Ip take- in
means 11 carr s€Rigondictondgbipr takepibenheans pibckasi agcdblethi Khl wird e

descr) et = vl MEahBPas KHE BYTHa" PHLocoRicP FEALILR o o 0 (e
has a sen condicketiohisp Tieveyisgoranistdtedrgangenhdmeitsrernifpe take-
sem conduct or i(r:lhimpaans 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 portionof the turningarm122 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 180°. 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.

Wwith reference to Fig. 1, a first tray placing means 13

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




t ake-out area 25 and the above chip die bonding area 21. This 20

sem conduct or chip conveying neans 12 has a collet 121 and a turning arm
122 having the collet 121 at one end thereof, and the base portion of the
turning arm 122 is supported to a support jgnenber 123 by a support shaft
124 in such a manner that it can turn at an angle of up to 1800. The

sem conductor chip 25 conveying neans 12 has a drive nmeans (not shown) for
turning the th§na RPI5208 P Hdheshppsingshakn theadzawandand érely lbp to
180. The thus G¥Sitid W ' t Qf s chy ]ﬁé)ﬂy [

suction-hol ds and idr?flért%%mtiﬁghgg%gggnggéﬁgir&c |pIeéfftfl:{}g)rce|cr)£r%?}2l sélénalﬁ(é?gi on
the chuck tablon @hepdsinsitonedyi plabéngOmezms coh delpdmzase kirp enpke- ethyarga 25

by neans of t collet 1 and. carries it to em conductor chip
recei ving positicSh ¥ A ﬁéevﬁ)%‘f%’c{'%ﬁ% SPlPhgeg‘BBQEPJEﬂﬁ%‘S%@ Basdeeen,

Wth refergnceadkenott is plddddont £AY i&rﬁfﬂd\&f@agiaéhg%@'ar?s qqc_ongﬂgray
pl aci ng neans 14 are installed on the lower 10 right end portion of the

housi ng 2 i n SEEIGCARUSEOIACRiRY! 4 beforgr pProcessimy chodiest on e prag before

processing 1S dhaced dAachBel Litp! £3¥%$%&gé“@of@?%'gcs;§asn@§ﬁ§gs an gpty

tray 15 from which the sem conductor ¢ efore ! sgbee
taken out is pleadednductior ckipnd befyrebaotegsingimsl4.pitial iagni 60gEtICt O

chip 10 before _processing stored n the tray 15 wll be described wth

r ef gr ence to Ii‘ing{:ﬁg leﬁlld"%rg"‘t .e’f‘thl@@ﬂ?&d%fdﬁﬁPQer% (B erdredes) 100

pr ocessi npo hapre jRlctidg £ ¥oh 8itghErohd st akk! é@%‘iﬁbﬁdiﬁ?iigqi §TENiphOf 54 Ud
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bunps (el ectrodes) 100 10 projecting fromits front sur e as shown I n
Fig. B. The sbu@Pshigdectregdsq) b88frelbornedbye sbud bpmp immingmpthodii ng

met hod, for at 4 S in . Fig..9(a),, the tip.end of
gold wire lozﬁﬁgg%tgggl-fgﬁt ohga%g%l’l Ih:%\r,\ghéﬁ #']g %ét enf vﬂdé:&'epﬁégt FRY %f
di scharge witlh goldlwetteil®2 dnebrtedf it a bapli1183y 161 andmbhienbahdeA 03

| s press- bonded by gt ANyl LLASON S RYES: - A0 AR & $5Lhole 8L % 65 110
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




sem conductor chip 10 as shown in Fig. 9(b), and cut off at its base. A
plurality of stud bunps (electrodes) 100 thus fornmed have needl e-like

whi skers 104 and are not uniformin 20 height as shown in Fig. 9(c).
Returning to Fig. 1, in the flip chip bondggr in the illustrated

enbodi ment, 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 pl &g ndehase136 preihionsl sacshe fingt pizay setvdéagspontdént he

housing 2, an ful Yoeh i se ay_hol di ng.base
17 are pl aced%sgr)ltot rﬁzﬁef %F)gt OFrE?%%???’?%%%% ﬁ{éﬁ%ga?\)gg%hgsségﬁﬁ%lw%gl
setting porticon 2@ secomecttinagl getthiagf bogtivnagobol di ng base 16 and the

second tray hol di ng_base.l17 are ved in the Y direction 30 between the
first tray placing PFE‘ ngli@ ﬁhﬂpt ‘éng%’c':oﬁbl thet linstcatsdrerkediment nis

supported 9y aoNptiRatERChandecriged abewa) WhHEChisagpEPYLibR FiE Vssti cal
direction shown by the arrow Z . The illustrated flip chip bonder has a

tray conveyi ngesggdbedl berginbgdeyi-ng the tray 16 placed on the first tray

11 hol ding base 16 ROShii o) fiest_1r settin orti.on. 28 to the
top of the second t?‘aéiﬁ%ﬁg?gﬁ cggts%%i"f %?’)s#cl’g}n/%%l a gﬁeﬁﬁ’ SLRLBRG Pymber
setting porti ef 28midbrdhttor cdliipshoodes wotkphieckk! betdpd %ﬂi‘o&@é@dh&%ﬂfei S
5 constituted gs described gbove, and iits operation will be described

her ei nbel ow. Rqﬁcﬁ%appt yhgiLirsy Loy Hlacing meredh? er AonBavRuRbertIRY

sem condugg or 16"pPEcd &1F LMY KRFSEesr AETALe iRGORESRE NG %%@'@ﬁgg;%é he

first tray placing neans 13. To nove t'he tray 10 15 placed on I rst
tray placing #&8¢ tTayohpldingpbaset he, thesfirstytihay diotdigdds: lte
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first tray pbycampvianmethanibben {hostsHoway) haldisgsbes oel®ow shavrecst
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. A 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




15 up and the lowest tray 15 placed on the first tray placing means 13 is
placed on the first tray holding base 16. A holding neans for holding the
| owest -positioned tray 15 is provided at the |ower end of the first tray
pl aci ng means 13, and when the first trayshol ding 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 released so that the |lowest tray 15 is pl aced
on the first StPEXFIIEFihfytha¥d J6arpiedontrethewenonpbsraydiddinghase

pl aced on theqf4i el | aci 3ib§,t o t first tray
hol di ng base %g,@?%ékﬁﬁff? ?%a? egﬁgﬁﬁaabggéyzggigﬁbg §$B§gﬂ? ??S %% I tion
to the first waxyiestitngp dvet top o2& hisychheknmab g 6teofathes mhnakt tasl ot

shown. The tray.l5,. storing a.predeterm ned nunber of, K sem conductor chips
10 "Defore pr BdbeFReELHIEneA oY (e BBLrOROHEROB R TaAkeR AE9a S8t L ng
portion 28 i sagaelri €heOREMitBAdBCEORIchEBY100bEEBTePBSECE8s I pfélﬁﬁﬁ;ed on
the second tray setting portion 29 by the tray conveying neans 18. xt,

t he sem condu€esrier pntak&henchugkstablesélgpthat semiconducter hehiml 1kt
111 ¢t ti | f ' d hi 0 '
before pr oces ias =t A Eh ik RETCENUELRE: FouBRerd ortad ekt Es

hol di ng base 617bgoai suchédnomethe shaondsthey spdbErhng portion 29, and
carries it to the top of the chuck table 61 qf the chuck table_unit 6

positioned in the sBAFEENHRRITIMIGANAUCHAE CR1Rr &8 D8 sustionsheldeon the

sem condupg or chcR £8pPETOI £ IHOEIRIKNYabel HYS; I £d00 SR
table 61, thecsem' conductor chip 10 pl zailcjgg gg% g&{:‘{]élfgot gg?eég%l S <«

suction-hel d eHttABgchEER 26baed B9 hroughtuctti enpesansonhuhers hbtfadwswn.
LT e PeRSRIANE B U8 28 ol Rk B gl £ O
brought at a pasi wiioh wher euktihgcmeanshe totmakg iwdDiord i Hémymutdleng
means 7. CUttLQgrgii%%rélegkud 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 revolution of 10 rpm or less and

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




out. wwth the cutting nmeans 7 to make uniformin height the plurality of
stud bunps (el ectrodes) 100 forned on the front 15 surface of the

sem conductor chip 10. The cutting tools 73 shown in Fig. 2 and Fig. 3 are
used as the cutting tool. Wien the chucklBable 61 is positioned in the

el ectrode cutting area 26, the cutting neans 7 is |lowered while the chuck

table 61 and Ul@:éc‘?:ti%wiﬁﬁiag{:éd7%§ t‘g‘{eaégf?@‘z’é% ifangﬁgs%ﬁ;%gaf 3 %Qgggﬁn?ed

torotate. As a result, the cutti o4l
rotated toget 1987 I@ireh tRamelyol the cremicdriinctront ahyipspiondhd ¥828 estbingght

I nto contact wWi{ e_plurali of ud_bunps. (el.ectrodes) 100 forned on
the front surwggg' tgp a?ﬁerggﬁé%gnﬁﬁcf%? T cib"(?q}”aﬁ aMya%g‘é‘W%Bﬁ Ehe
portions of 2entikensucdobuahsp(ebeahrodns) ckiggadysl!y3 dherseied i gnship
bet ween the sem conductor chip 10 held on the chuck table 61 and the

cutting todl PeSETPeseabeee, itheplurahitefaf shud banps d elegtrodes) 100

sem conduct or £ehRa18n! Shé OEAS OS¢t ] 0,the cutting_ bl ade

732 of the cutt?ﬁ% togl 73 pasrgéejss%h%c%eﬁife{rzﬂgp%%#%onn oqutt%reci]é'Ri %gn%%tor

chip 10. The chigchwagbby @ittinmtat itheirhendeporoiehicimishekinp ihOFig. rot at ed
in the directign 'gdifcated by the aFlrow at a revolution of 10 rpmor |ess

and si mul t an&SUBREE TR HRAEHP ddohe3ghts CHREREQTSE + Sha BLRRALAEY 10f
direction i ndis¢ateButys t (8 iirddedl) 2006y 'étais&ﬂy%aéelqﬁ‘&ﬂo‘im iR hdPy B

Namel y, the sem conductor chip 10 and the cutting tool /3 are rotated in
the sane Hi r eWiithRUtBFaHFLBEI AgshAast Sémeebhductor chip 10 and the cutting

tool 73 to rotate a ri ; e i of,stud b S

(el ectrodes) 100 f@??r%gaz%% e ro(rt}zégélu? ascrgA%H%Inhgxgérﬁ @ﬁn&ﬁgﬁggscwep 10
are cut awaycbytdogtiogl atast hbe rcwrtdimptobbn? @isshonsd e ghudk tdwlaake
them uni formin hei gt. Ther,ef

re, the plurality of stud bunps
(el ectrodes) P00*8rBOEEE; fydhEhRDER| ‘F%?ﬁ???i‘)‘iﬁ@%%tto Tehs ket _fudihiy a
short circuitsemiconductor 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 is 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




When the cutting tool 76 shown in Fig. 7 is used as the cutting tool, as
the cutting tool 76 is fixed, the chuck table 61 is noved a distance
corresponding to the length of the sem conductor chip 10 in the X
direction while being caused 15 to rotatgqg At the tine of the above
processing, ionized air is ejected toward the sem conductor chip 10 under
processing from the nozzle 9 installed in the side direction of the

el ectrode cutSGidoR-delsks bypihe eediley ilddi 2édther sephapudugieorochip

sem conduct or : PF ©CESS L,C € | ¢ rated at
the tinme of prc?(yg%ﬁ% @gﬁhgei?eﬁiéerﬁ%arr%ﬁ%pt ﬁ@%,fﬁ%ﬂ%%ﬁrgg?g?fﬁé}u?%
obt ai ned. Aft ézhet helpétirlddl whioh imirpsnedl @t tthedesppdOp shafrell Hby 1 e
front surface of %ﬁﬁg conduct or chi% 10 are cut, the 25 cutting nmeans 7
i s noved up affif t &6%n SYFIARE FBC&PY Bpi ndl e 722 and the revol ution
of the chugk tabl e Gheds£ theuspeddesked BOTHAA& inttife EQé'Qgt’Eé%bﬁ%?&cé&

positioned in the sem conductor chip take-out area 25 and the s I on-
hol di ng of thencthe sagsedhguptatinthtpble 5dnis karchediontththedmu@k table

cancel ed. The,sem | .whaose suction- hpl ding has_bee

cancel led is ggr(ﬁ g:%%to %%%régénagé%éﬁgﬁiera%ﬁﬂgpdu]?"'&ge?b?r?é’%&?sli”f‘i’%‘?\&?ﬂet he

wor ki ng ar ea @hatthés¢hipe diubbioreias takebyuthfeafsi 9 nidlaodedcibRagaMgyi ng
neans 12. On this .occasion, the_senl conductor chiﬁ 10 whose front surface
i s 14 sucti onCREFELY gfu%ci:%? TPl g0 TRECE M e SHEURHRFT 3§ S2cHFRESS ng

means 12 i i g¥eh! plel¥tbPRIHBANDOSI BITN 192 Y iiGsethe €8l Eﬁ? é@l? Leh is
turned on the support shaft 124 by 1800 so that the rear surtace fac up.
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substrate takmooet tiasubsStriatendy ed 4 pradétieitiined position. Then, the
substrate conveying means 56 is 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. 1In 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
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cassette placing table 51 to force out the substrate 52 stored 10 at a
predeterm ned position of the cassette 53 and to carry it to the top of
the substrate tenporary storage neans 54. The substrate tenporary storage
neans 54 which is a belt nmechanism novesjighe substrate 52 to a
predeterm ned position. Then, the substrate conveying neans 56 is
activated to carry the 15 substrate 52 on the substrate tenporary storage

means 54 to tIFRICORWCTORe OB K Ot §8Pebg1bgpdedewstibut afalhot LY fians
3. The substral,e 23 nealikl g alifskhenko - K i

suct i on- hel d. %;Af ter nt%’ﬁé se%aclor?ducthorBé%lag%gm\%ﬁggep%%%go%é?fec r%des) 20
100 forned on supstiadet 5¢ur f ace have been cut is carried to the

senm conduct or chi ei Vi sition_in the working ar f the chip die
bonder 4 by the sgné%%ﬁa—u%?‘%r ggRIVS EBRYAYLRY lﬁeﬁﬁggi‘ﬁeﬂggtﬁgg%!} ed agove,
the chip dse herdetedniihedChundeedorsenthabmibengebtst diipsurd i@n-had ds

the rear surface of the 25 sem conductor chip 10. The bondi ng head noving
means 42 is &SabiskEeEE 1 sYFtien-haddibaiodoblae substeRtp S0t ddve erudie| d

by the coll et at,ja;pr lshe Sd. 1l t trat 52 .hel_d on
t he chuck tabltleé%ﬁf 53% ég tegﬁgr%ggg'aﬂrﬁ%oén‘%ﬁﬁke %eérzﬁ%ége%}cdg gnre%c i éﬁlgsto
t he substrat e as2iviatetihts dandy ndie kst ridhe plusnalthie afudkurpdle 31 to

(el ectrodes) 100 forma(% %ﬁ t he f%ont surface of the sem conductor chip 10
have been cut “B%d*Rd8 Pr GPRETRANEI GRTPOFALY sERPERFAUREE cHl p FdCcan be
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cut and their bonding surfaces are act’ivated, the 15 sem conductor chip 10
can be bonded swbshgatef §2| towapHythe cpsesttagprlacingi kahle el Feds & ned

A oo R T e
substrate, theosittiban- bt dilnie gloinite shbssuleserdle ttakdr@outhmekns 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 1in height, semiconductor 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




table 31 is cancel ed. The substrate conveying neans 56 is activated to
carry the substrate 52 on the chuck table 31 to the top of the substrate
tenporary storage nmeans 54. The 10 substrate tenporary storage neans 54 is
activated to nove the substrate 52 towargethe cassette placing table 51 so
as to insert t he substrate 52 into the cassette 53 at a predeterm ned

posi tion. &H%ﬁ%ﬁé- the substrate take-out means 55 is activated to
hol d t he subs 2y RfePBR FheStrPdes sfeied ors the gronkesprédeecefii ned
position and t r

Cassetio 53, The PRRocRhaBerbranill SAR B RIS Le an ABEkREt Suidly

i nvention conpiiides a chuck table for holding a semiconductor chip, which
can be noved to a sem conductor chip 20 take-in area, a sem conductor chip
t ake-out area and an electrode cutting area, cutting neans having a
cutting tool for cutting a plurality of electrodes projecting fromthe
front surface of the sem conductor chip held on the chuck table and
arranged in the electrode cutting area to make themuni form 25 in hei ght,
sem conductor chip take-in neans 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 nmade uniform
in height without causing a short circuit. Consequently, the 16 plurality
of bunp el ectrodes fornmed on the front surface of the sem conductor chip
can be bonded to the substrate wthout fail. 17




we claim 1. Aflip chip bonder conprising substrate hol di ng nmeans
arranged in a chip die bonding area and a chip die bonder for bonding a
sem conductor chip having a plurality of electrodes 5 projecting fromits
front surface to a substrate to be inplengnted, held on the substrate
hol di ng means, wherein the flip chip bonder conprises a chuck table for
holding a segicogduc[or chi p, which can be noved to a sem conductor chip
take-in area, "& §efit®3nductor chip take-out area and an 10 el ectrode

cutting area, 13 cut i BY;REARSHNEYAIMYE ESHtidihd %%stfrgﬂceCHB;h?ﬁgtﬁ%&ans

plurality of el ectrodes projecting fromthe ront surface o
sem conduct or aZRpded &#noh ahie dieckordbne armsd aadr angjeip idiet bondkecfonde

cutting area uni for i n, hei.ght., a_semc uctaor chip take-in
means for car %}%P%@ %%eésﬂel%%@ér%f t?(?tro?hﬁﬁi ‘H&%F@%B@g’&x ﬁg ‘i’:ge“?ﬁ‘éo fRick
table positipredectinbefeeni ¢opdiebat shrpatdkeoi § NiESEra b be

sem conduct or ,chiip conveyi ng_neans for carrying a sem conductor chip after

processi ng, wWAFBheMENhERd BRlHnhenchbeksubabrateokold bh@dieans hevherein
sem conductor chip tgker 2 g?\ri ibo c?%%%gghggsgg'é)cﬂh‘ék% fo%‘linc-)uri?cgirtl ' p

chi p bonder according to rises a processing f s%ppl y
means for suppl gemgcangnoterschip, fwhich taamibéd moeedetrd cansienti osndidtohel d

the chuck tabl 5 in the electrode cutti ...3, The flip_ chi
bondor accor P RGP BAKFat i 3 Sama SERLCRBIUGE B CUbth g ANanaites AREP, SRR

suppl i es 1Mni e2@ctirbde 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 carrying a

15 semiconductor chip before processing to the chuck table

positioned in the semiconductor chip take-in area, and 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 area, to

20 the chip die bonder.

2. The flip chip bonder according to claim 1 which comprises
a processing fluid supply means for supplying a processing
fluid toward the semiconductor chip held on the chuck table

25 in the electrode cutting area.

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

processing fluid supply means supplies ionized air.




