; JKe3e30\ 406f T& 7 May 2002 1 SUMP BONDER BACKGROUND OF THE | NVENTI ON 1.

"Field of the Invention The present invention relates to bunp7igadsioe

wher eby bunps are formed on el ectrodes, of sem conductor chi ps when nounti ng

» sem conductor chips on a wiring board.? 2. Description of the Related Art
For devices for nounting sen cond&RET EENER on wiri ng boards, i Stin

nmet hods i nclude [the nethod] as shown in Fig. 3 of electricall Hmﬂmmtmﬂ nmm

" electrodes 14 of a sem conductor chip 13 with lead franes 15 o

board using Au wire 16 and the nethod as shown in Fug. 9 of form ntssre

bunps 7 beforehand on el eBRERGROUNINOFs AR dAMNENBEO¥hi p 4 and el ectrically

connecting sem conductor chip 4 forned with these Au bunps 7

el ectrodes 13 of wiring substrate 11 by neans of conductive lmmm H"mm"ml"mm

The device that is used to effect electrical connection with Au

called a ‘wirefGddert AR HWIMAREIPRat is used to effect el ectrPeY

connection with Au hunps 7 is called a "bunp bonder"” 7 May 2002 2 " Fig.

5 shows hom/bonding is perfornmed by a bunp bonder First of all) as shown

in Fig. 5, a ball is formed b ting, ark current, the tip of
an Auwi rEh% PRECRS par@ticR ?ﬁ%ﬁag%e%gea P, Porters SNEHAPY [ s | of ned

to electrpde 5 of sem conduct or p . | t rasound
sinultanegH§P§ fren § ﬁ%&th %ﬁﬁﬁ#@@e%f?g gﬁ% 8ﬁéuﬁ§§rbégﬁiﬁbhleved)
capillary 1 is nmoved to forn1a | oop 6 of  Au wire 2 dlrectly above ball 3 as
shown in Ef§" Blouﬁ&%grée?%@rt%%v@?wtﬁm BaVariRPsPrEEH 6 behi nd.

2. Description of the Related Art

For devices for mounting semiconductor chips on wiring
boards, existing methods include [the method] as shown in
Fig. 3 of electrically connecting electrodes 14 of a
semiconducteor chip 13 with lead frames 15 of a wiring
board using Au wire 16 and the method as shown in Fig. 9
of forming Au bumps 7 beforehand on electrodes 5 of
semiconductor chip 4 and electrically connecting
semiconductor chip 4 formed with these Au bumps 7 with
electrodes 12 of wiring substrate 11 by means of

conductive adhesive 10.

The device that is used to effect electrical connection
with Au wires 16 is called a “wire bonder”. The device
that is used to effect electrical connection with Au

bumps 7 is called a “bump bhonder”.



In a sem conductor chip 4, with bunps 7 consisting of balls 3 and | oops 6

“formed in this way using a bunp bonder on all the el ectrodes 57 Ny 2002

sem conductor chip 4 , the projecti ngﬁend faces of bunps 7 are

. simultanequsly _flattened as shown in .. b essi all the bunps 7 or
to a moul 8*fAg Bas 08"501%%13? ’m%ujr?alegrlff’ﬁfr%@g Ys& ?ﬁ%ﬂp éﬁn‘?ﬁ’é‘ bunp

hei ghts are nade uniform Next, a paste-like coating of conductive adhesive

" 10 is transferred to the periphery of bunps 7 of sem conductor chip 4 as

h [ i.g.. 8. At thi i,nt ti dhesi 1Q wh bi nd i
Zpg\;\c IrgsFlr‘lgisg Bféﬁléehsqio%ﬂ?%fﬁ?ﬁfcgIk\rllgsgao %Itl;jrg‘v’udﬁertoogﬁeﬂ’? c e:‘:)fI >
moul di ng base.9 of defined flatness. Then l(%opr)s:.H t!%at h%ve been é'zidj ust ed
(o uni for REREAGRY. ¥EaT5IA SPARF FUEFOBET nhhBoFEBcPRvaR, 2 35S D005 3

pressure-fjxed, a paste-like coating of copductive '  adhesive 10 is stuck
onto the Ebﬁ@rlFaEQlGIf °XY tﬁ’rFé’“ﬁhm”g %p#ﬂgﬁfya%-sﬁg\;ﬁ E?‘f‘slﬁ ¢ % nounting.
is conpleted by joining bunps 7 of sem conductor chijp 4 in )

posi t i onaPP}aF%{iglﬁ@d e&&ﬁc}irtoir%n % 5 SHSPRPEYCbPT coRABC i ¢ BRI  or med
in a pattern on W T ng board 11 hy neans of conductive adhesive 10 and
heat - har d8hFRgSeBREUEETMVE S2dFESISAY IOt By eati #BY PREERETEas&idera bunp
bonder, it is.,necessary to forma ball 3 beforehand at the tip of Au wre
2, so, inPPRfMPAgRERePEER ASERGVEt N FaRIIRFYip F REVREY 92595 Grder to
obtain satisfactory bunps 7, di.scard bonds are required wherehy any

unsat i sf atPBPy°CbaFi 3U3WAES Be SERGEY FRTYE Bt aceSr §RB¥I 473 can be
produced. I n the discard-bond step, as shown in Fig. 4, unwanted wire or
bal I's ar eFb&nt & at PEhWIESPF| F&r FREFMD SHEFADGET 197 of 8 L£8°Befi conduct or
chip 4 for. discard bonding and thereafter a ball 3 is forned by spark
appl i cati®#*#Pdm battery 11 to wire 2 which is paid out in prescribed

| ength. In the case of a wire bonder the operation of electrically
connecting el ectrodes 14 of sem conduct or 7 May 2002

In a semiconductor chip 4, with bumps 7 consisting of
balls 3 and loops 6 formed in this way using a bump
bonder on all the electrodes 5 of semiconductor chip 4 ,
the projecting end faces of bumps 7 are simultaneously
flattened as shown in Fig. 7 by pressing all the bumps 7
onto a moulding base 8 of defined surface flatness so

that all the bump heights are made uniform.

Next, a paste-like coating of conductive adhesive 10 is
transferred to the periphery of bumps 7 of semiconductor
chip 4 as shown in Fig. 8. At this point, conductive
adhesive 10 whose binder is epoxy resin is provided in
uniform thickness on the upper surface of moulding base 9
of defined flatness. When loops 6 that have been adjusted

to uniform height are pulled up after being collectively



4 chip 13 with lead frame 15 of the wiring board by Au wire 16 by

di scard-bonding in free areas 15a of lead frame 15 shown by vi riya) 200nes
in Fig. 3 can be continued, but, in the case of bunp bonding, the present
-situation is that, in the case of a_sei conductor_chip_4 of small surface
area, it PY¥eFSUTSUSSIHAD td RattrelthBugRadied Fr I YFEEERd bonds t hat
are to be renoved. P.n object of the present invention is_to provide a bunp
"bonder whef8Ey i¥at i1 alct GTHUPUNREY ‘égﬁ BePresT fef Sy i xthr B BoREIMRG of
unwanted wires and/or unsatisfactory balls 3 by suppressing to a very | ow

| evel the7l-owering of tact efficiency of formation of bunmps 7. SUMMARY OF
THE I NVENTION I n a bunp bonder according to the present invention, on the
bondi ng stage that holds the sem conductor chip that is to be subjected to
the formation of bunps in a prescribed positiogn, a discard-bonding chip is
arranged The® pési tﬁmdjrac“g’rﬂ- the PPeREPBed SpESMEIGTathddi scard bondi ng
is perforned to the discard-bonding chip. Wth the present invention, a
bunp bondépipdngbbaimmsd el IR QRALACBBNEARAY Ear @ o el W t hout
moving the capillary very much fromthe bonding stage, which is the working
position aligreghgopgitimn ta HrdiPohiey aécePariingtivecifilmg, 13

sem conductor chip is held at a prescribed position on the upper surface of
a bondi ngfsrage and2a BRtRAHTMPISEl i0g rleoabéntgd Bt Fed™saldf by nelting its
tip over the electrodes of the sem conductor chip by neans of a capillary,
bunps ar ecPppHelibge jagihsisiye HE mnd Siarnkardenting cPpUCHME metal wire
to the el ectrodes of the sem conductor chip, and the bunp bonder is so
const ruct adhefiveald Syahdlsdidichg chip is arranged at the upper surface of
t he bondi ng stage and in a position adjacent the prescribed position;

di scard bondi ng being effected by noving the capillary to the position of

t he di scard-bondi ng chip arranged on the bondi ng stage when bunpi hg neans

for contrbll FR§ ERF¢e cfhdt B MR dfdventht LD PERBSEERY| FQr fOrM @

ball 3 beforehand at the tip of Au wire 2, so, in forming
the ball beforehand at the tip of Au wire 2, in order to
obtain satisfactory bumps 7, discard bonds are required
whereby any unsatisfactory balls 3 may be removed until

satisfactory balls 3 can be produced.

In the discard-bond step, as shown in Fig. 4, unwanted
wire or balls are bent at the capillary tip; bonding is
performed to semiconductor chip 4 for discard bonding and
thereafter a ball 3 is formed by spark application from
battery 11 to wire 2 which is paid out in prescribed

length.

In the case of a wire bonder, the operation of

electrically comnnecting electrodes 14 of semiconductor



Consequent |y, a sem conductor chip can be formed with satisfactory bunps by
ensuring that discard bonding can be performed wi thout needi ng7inay02 t he
capillary much fromthe bonding stage which is the working position and
-that the tact efficiency is only slightly lowered. In a bunp bonder

accor di ngchércldi mizp ilged finame ih %%n%bﬁgwa-’l?ﬁebr?é‘éﬁ% Mo E ot ¥l | i ng
drive that control novenent of the capillary, the need for discard bonding
“is deternthebyafdscapenbersdaad BordieR) F5eRECL38aPY, GestdrdMonth ng i s
perfornmed by executing bunping at, the position where the discard-bonding
chip is | seavedbEnvigéualy Inmes20ar B Hondi AFRsPEgEOPEAGISGhpITHE i s
subseaquent|y perfornmed with the capillary noved to the working position on
a sen condlickbe €pBp. cAubumR EPNGHETAt | BFE | BT esAREnGaGEapAceess ng can

t hereby be achi eved. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a plan

vi ew of atbahdi by shageaskt af entsedmimomdudier opip2B, ofCsawd 12D illustrate
steps of the bunping of the enbodinent; Fig. 3 is a diagramof a wire
border; Fégrfdcesazgedi agtamsi hofsmcssidglea b seardrboadoypbparkiay. 5 is a
diagram of a step for formng a ball at the tip of a capillary in the
convent i obed weehddsoérdobanidsg thademirsorntudderrenopedrkig. 6 is a di agram
of a step for joining balls to

An object of the present invention is to provide a bump
bonder whereby satisfacteory bumps 7 can be formed by

discard-bonding of unwanted wires and/or unsatisfactory
balls 3 by supprescing to a very low level the lowering

of tact efficiency of formation of bumps 7.

SUMMARY OF THE INVENTION

In a bump bonder according to the present invention, on
the bonding stage that holds the semiconductor chip that
is to be subjected to the formation of bumps in a
prescribed position, a discard-bonding chip is arranged
in a position adjacent the prescribed position and

discard bonding is performed to the discard-bonding chip.

With the present invention, a bump bonder is obtained
whereby discard bonding can be achieved without moving
the capillary very much from the bonding stage, which is

the working position.



el ectrode pads of a sem conductor chip in a bunp border and form ng netal
wire |oops directly above the balls; 7 May 2002 7 Fig. 7 1is a;q'é)agj@m of
a step of pushing the forned bunps onto a noul ding base; Fig. 8 is a
diagramof a step for transferring a paste |ike coating of conductive
adhesi ve dn tehéyrar ipredsr oicehredbugpsot 61laiserdi.condirmbror@iptoand Fig. 9
_is a diagramof a step for joining a sem conductor chips to a conductive
filmof achip ig beardl.2DESARIPITONER TPE 1PREFERREN TEVBARPMENT A bunp
bonder according to the present invention is described below w th reference
to Fig. 1lsamdafieg.of2.a PamdinhichahavantdhebyameviunectiarehswineFig. 5 and
Fig. 6 which illustrate the prior art exanple are given the sane reference
synbol s s forweth witdr murge bbridermateordi hgst s ithevsreddrt ¢lsertodes as
shown in Fig. 1 and Fig. 2A, in bonding stage 17, there are formed first
and secondfstbk eeriadeshiBxr I8bip by means of a capillary, bumps

are formed by joining the balls formed at the tip of the

metal wire to the electrodes of the semiconductor chip,

and the bump bonder is so constructed that a discard-

bonding chip is arranged at the upper surface of the

bonding stage and in a position adjacent the prescribed

position; discard bonding being effected by moving the

capillary to the position of the discard-bonding chip

arranged on the bonding stage when bumping means for

controlling drive that control movement of the capillary.

Consequently, a semiconductor chip can be formed with

satisfactory bumps by ensuring that discard bonding can
be performed without needing to move the capillary much
from the bonding stage which is the working position and

that the tact efficiency is only slightly lowered.

In a bump bonder according to claim 2, in claim 1, in
bumping of the means for controlling drive that control
movement of the capillary, the need for discard bonding
is determined and, when discard bonding is necessary,
discard bonding is performed by executing bumping at the

position where the discard-bonding chip is located on the



in positions that receive bunp formation where sem conductor chips 13a, 13b
are held. Furthernore) in bonding stage 17 there is fornmed a thiMag,g@gp_ti on
hol e 18c adjacent to first and second suction hales 18a, 18b. A 7 My

. 2002 8 vacuum source is connected to fArst ~ third suction holes 18a ~ 18c.
At the cohneddegestagfe,bunm npm@inghdbsnsubsegen2By @eforhed wdth
constituting a discard-bonding chip is arranged and held by suction in the
" position ohet hapdlducti onvesl ed 8&hefwhohthagpssageot7ocd mthis condition
sem conductor chips 13a, 13b are arranged in positions in front of first
and secondestiebhdonchokeshta, 18b of bonding stage 17 and thusarranged

sem conduct or chips 13a, 13b are set accurately in the working positions by
sliding a plate-shaped |ocating plate 20 as shown in Fig. 2C along the
upper surface of bonding stage 17, with sem conductor chips 13a, 13b pushed
into the hotkinagepgospeirens cat irhepusinuans pfoteestingndageddrat &yct i on

hol es 18a, 18b. Wen setting of sem conductor chips 13a, 13b in the working
posi ti onsbat athéepesdi.ti ons of first and second suction holes 18a, 18b has
been conpleted, locating plate 2U is returned to its initial position as
shown in fig. 2D. In this condition, bunps 7 are fornmed on the el ectrodes
of sem conductor chips 13a, 13b, by noving capillary 1, and neans for
control ling drive thatBEIGR (RASGMEPTEVEN@Ht THE BRAWINGS) 1 are constituted
as follows. 7 May 2002 _ 9 The neans for controlling drive are
constituted such that they ascertain the need for discard bonding, and, if
di scard bonding is needed, in bunping, discard bonding is a}:ecuted by
perfornin@i%ungihg atPLhRa H@§thénao%©mﬁkﬂﬁ[ﬁQEH¢o@fd¢§card bondi ng,
bunpi ng then being performed by noving capillary 1 to the working position
of sem corleedonerhi ps 13a, 13b. -

Fig. 2A, 2B, 2C and 2D illustrate steps of the bumping of

the embodiment;

Fig. 3 is a diagram of a wire bonder;

Fig. 4 is a diagram illustrating a discard-bond step;

Fig. 5 is a diagram of a step for forming a ball at the
tip of a capillary in the conventional method of mounting

a semiconductor chip;

Fig. 6 is a diagram of a step for joining balls to
electrode pads of a semiconductor chip in a bump bonder

and forming metal wire loops directly above the balls;



Specifically, the nmeans for controlling drive, when ball 3 is forned by
nmelting the tip of Auwire 2 by a spark current, nmeasure the spajik, sagr ent,
and, if the current val ue obtained by the measurement is outside the
:prescri bed range, conclude that it has/not been possible to forma
sati sfact &ig.bal lis3 aantidgwrenenhta dé semr df bpndhagabyheerfaormedgobuppi ng at
the position of Al chip 19 as described above. The discard bonding is
repeat ed onte er muorlalitigressdn nore detail, bunping of sem conductor chips
13a, 13b is inplemented in conditions of stable tenperature of ball 3 by
carrying out bunping five tinmes at the position of Al chip 19. Also, if it
i's concluded that satisfactory balls 3 could not have been formed during
execut i onFof .t Be iisurpidigammrs erfi consiuen of oxhtpansderrisly, { testprocedur ]
returns to execution of bunping to sem conductor chips 13a, 13b after
execut i ngldkscardtbogdiofy domsiudt e eedl ¢ siges aaytberbemmphyﬁanﬁng at the
position of Al chip 19. 7 May 2002 10 . It should be noted that the neans
for controhki hgmgsi te @ouwethieridyt enentled byaadm croconputer. Al so, if
wire and/or a ball 3 do not appear at the tip of the capillary, the initial
ball could be fornmed by automatically paying the wire out and generating
sparks. In this way, thanks to the adoption of a construction in which
di scard bbBhding is perffeomed of Al sidmpstA9 B irinar raaghigoativctticps 19
adj acent the working position of sem conductor chips 13a, 13b, continuous
aut onat i cchper #td on. ceadubeivehfelmdodind wArdadi tdamrd.conpared with the
case where discard bonding is effected in |ocations other than bondi ng
stage 17, only a small anmount of novenent of capillary 1 is required,
enabl i ng the eff|C|enc of tact to be ralsed 7 Ma 2002 11 AMENDED
CLAIMS 1. A bunp hehdel IRAE RF 3 THENP M i ebd at a
prescribed position on the upper surface of a bendi ng stage and, by noving
a netal wire with a ball formed by nelting at its tip over el ectrodes of

t he sem conductor chip by neans of a capillary, bunps are then fornmed by
A bump bonder according to the present invention is

described below with reference to Fig. 1 and Fig. 2.

Parts which have the same function as in Fig. 5 and Fig.
6 which illustrate the prior art example are given the

same reference symbols.

With the bump bonder according to the present invention,
as shown in Fig. 1 and Fig. 2A, in bonding stage 17,
there are formed first and second suction holes 1l8a, 18b
in positions that receive bump formation where
semiconductor chips 13a, 13b are held. Furthermore, in
bonding stage 17 there is formed a third suction hole 18c¢c

adjacent to first and second suction holes 18a, 18b. A



joining the balls at the tip of the metal wire to the el ectrodes of the

sem conductor chip, so constructed that a discard-bonding chip7gapssgnged
on the upper surface of the bonding stage and in a position adjacent the
sprescri bed position; discard bonding being effected by noving the capillary
to the posaciem spurhe disscandesord nge cht psby~nbhag ofsug tdomt riodléhg drive
‘that controls novenent of the capillary. 2. The bunp bonder according to
claim1 wheaetnlBa.the controlling drive that controls novenent of the
capillary, the need for discard bonding is determ ned and, when discard
bondi ng i s necessary, discard bonding is perforned by executing bunping at
the position where the discard bonding chip is |ocated on the bonding
stage, andltfohai agmpenchacbdl lofi Hreubigenuens | hpenf snrEdowh@® .t B capil | ary
7 May 2002 12 is noved back to the working position or. the sem conductor
chip. .ARA AFip. DOAScAEtieuadhly. AAfdiscard-bonding chip is

arranged and held by suction in the position of third

suction hole 18¢ of bonding stage 17.

In this condition, semiconductor chips 13a, 13b are
arranged in positions in front cf first and second
suction holes 18a, 18b of bonding stage 17 and thus-
arranged semiconductor chips 13a, 13b are set accurately
in the working positions by sliding a plate-shaped
locating plate 20 as shown in Fig. 2C along the upper
surface of bonding stage 17, with semiconductor chips
13a, 13b pushed into the working positions at the
positions of first and second suction holes 18a, 18b.
When setting of semiconductor chips 13a, 13b in the
working positions at the positions of first and second
suction holes 18a, 18b has been completed, locating plate
20 is returned to its initial position as shown in fig.
2D. In this condition, bumps 7 are formed on the
electrodes of semiconductor chips 13a, 12b, by moving
capillary 1, and means for controlling drive that control

the movement of capillary 1 are constituted as follows.



AL f Al hf?. A{, . AUSe. A7580P( | Fno} zuoj e [ V] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]
ca] cal] ca] caj ca] ca] ca] c”Ma] ca] ca] ca] ca] ca] ca] cRa] cRa] c*a] ca] c™a] ca‘]ég,eg]g@g] cal P
TU ] t*fi
:>@J } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] &a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cajrba] sekta] Cakc alceded lcajgafcad K are constituted such that

Hop" #L| w mhc”Y] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
"a] ca] c"a] eapyakeakecapdal cajecaleza] cidcaltadérf3¥onding, and, if
$-.5z@f no}xsnid _Z]c]]ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca
] ca] ca] cajcatealicapedlicg] dal cajeiddal Lalloahsah®Cl dGsbprd ending is

vl zupkfa\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a]c”™a]c”a]calc
a] ca] ca] ca}.ealcafic ajc akedloaalica) dajnoaon! art | thé $PRRAL &oRk &E&'ANI {cHip ' ' ((*++
+%+f +q+v++} xsni d_Z] ] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca} eaFegr] aakealaaboalddalcalitmwial af loeh Hhdihg- p@rformedby. .. . /R [/
) 0a0d0z0001&16171111}xsnid_Y]]V]ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]calc

a] ca] ca] capeahgatephcaked] aajeatn] calalep]sad tal 6a] ea! 12@2222233. .. ./ R/
/1)0a0d0z0001&16171111}xsnid_Y]] V] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca

] ca] ca] cajem] eahaatealcahcalscales] aglical ca] cal cal ca] ca] caSOPQLCSHF
10%9& () -$10%& ()-10%& ()-L10%& ()-!'y 10%: g: & ()-$S10%& () - QJE3. 10%9&
()-F 10%& ()-s10%& ()- 10%& ()-10%& ()-10%& () - F} xnbCsmL0%<&' () - 10g
10g 109g810%gy& ()-610%9& ()-310%& ()-210%& ()-P] aBnmbCF" 10%& () -
109%<&' () -SpA0YER:£) 1¥s10%=&mepng! FOUMK& ()td AT (Jdrive, when ball
t*b@ 810%uu& ()-$f mMO%& ()- 10< 10< 10<s81l0%& ()-s&6 109%& ()-s,
109%& ()-3fisdEb@88@O%RelriXeg T0MR' A JdEL®R )re 2 by a spark
current, measure the spark current, and, if the current
value obtained by the measurement is outside the
prescribed range, conclude that ic has not been possible
to form a satisfactory ball 3 and implement discard
bonding by performing bumping at the position of Al chip
19 as described above. The discard bonding is repeated
once or more times. In more detail, bumping of
semiconductor chips 13a, 13b is implemented in conditions

of stable temperature of ball 3 by carrying out bumping

five times at the position of Al chip 18.

Also, 1f it is concluded that satisfactory balls 3 could
not have been formed during execution of the bumping to
semiconductor chips 13a, 13b, [the procedure] returns to
execution of bumping to semiconductor chips 13a, 13Db
after executing discard bonding two or three times by

performing bumping at the position of Al chip 19.



y 10%&' ()- 10%&' ()- F&L0%&' ()-RSTU _@0% & ()-!

&10% (& ()-!10% & ()-$S10% & ()- 10 10 10, 810%& () - KJE_@ 7 May 2002
109% & () - 10% & () - 10% & ()-10% & ()-10% & ()-10% & ()-H_@0%& ()-!1$10% 4
(& ()-$f109& ()- 10( 10( 10( ,2 10% & (P-s $y 10% & ()- ' (dE_@- 109%& () -

109%& () - @ L0¥Bo{1) aSHe0UE ey + HEAYE g ldUks (FcLVWs¥BREO11ing drive
109& ()-109& ()-! 109& ()-$f mLO%& ()- 10p 10p 10p. 10%& ()- @MbAEbC

109 () - 10981 &) py 19 Nﬁ; @)nen JeQi%Es Oz B8 & orfip 1 0&&, (A1BAEDG £ 10%& () -
109 ()-*10% () - @ 109 () - TlO%&f() CZ{l}b@?yf&lO%&'() $fnﬂ0%&f(
)- 10 and/or a ball 3 do not appear at the tip of the
capillary, the initial ball could be formed by

automatically paying the wire out and generating sparks.

In this way, thanks to the adoption of a construction in
which discard bonding is performed on Al chips 19 after
arranging Al chips 19 adjacent the working position of
semiconductor chips 13a, 13b, continuous automatic
operation can be achieved and in addition, compared with
the case where discard bonding is effected in locations
other than bonding stage 17, only a small amount of
movement of capillary 1 is required, enabling the

efficiency of tact to be raised.



10 10s5109%& ()-s3109% ()-s110% ()-JqdEb@ 109%& ()- 109 ()- 109%& ()- 109%& () -
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"()-. ¢ sltlulvI1xnbC $f10%& ()- 10 10 10s&0 10%& ()- .
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1. A bump bonder wherein a semiconductor chip is held at

a prescribed position on the upper surface of a bending
stage and, by moving a metal wire with a ball formed by
melting at its tip over electrodes of the semiconductor
chip by means of a capillary, bumps are then formed by
joining the balls at the tip of the metal wire to the
electrodes of the semiconductor chip, so constructed that

a discard-bonding <chip 1s arranged on the upper
surface of the bonding stage and in a position adjacent
the prescribed position;

discard bonding Dbeing effected by moving the
capillary to the position of the discard-bonding chip by

means of a controlling drive that controls movement of the

capillary.

2. The bump bonder according to claim 1 wherein in the
controlling drive that controls movement of the capillary,
the need for discard bonding 1is determined and, when
discard bonding is necessary, discard bonding is performed
by executing bumping at the position where the discard-
bonding chip is located on the bonding stage, and forming

of the ball is subsequently performed when the capillary
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