1 . TI TLE METHOD OF DI E BOMl
“ELECTRONI C COVPONENT AND DI E BONDI NG

THEREFOR 5 FI ELD OF THE | NVENTI ON

present invention relates to a nmethod of die bondi ng el ectronic
“conponents and a di e bondi ng appar at us therefor. .More particularly,
the present invention is concer ned wffﬂl;? met hod of die bonding
eIe'fronic 10 conmponents, which, in dermounting chips froma dicing tape

in The process fQEmRSOSICIIE SORbING FEBLTAONEC CRMPORERTSAND DIt BURBIAS
sem conductor chips, enables sucking the chips one at atime so that

these are separated from each ot herappARATUSY THEREFORhE need to condytt the
conventional push-up by 15 neans of pins and is al so concerned th a die
bondi ng apparatus therefor. BACKGROUND OF THE

| NVENTI ON Referring to Fi 9 and 10, a_sem conductor wafer 40

20 of, for @xanple silicon or égﬁiﬁhﬁga$%%ﬁ¥9@32§9§roduced in t he

formof a disk havin a Iar %nglang? senl c%q& wafer 40 is
S ot 0" &°

stuck through a pres ?Vgl latF5et%ﬁ% ring frane

42. Subseq i CORGHSSUncwabes £Q esbeuh 2% 25 a
multiplicity of¥§|c M?d% hlps 4 (df%lng by t le uselﬂB ép% a.3|C|ng
saw 43. In thistaeabfor! hacrenpasditielailwatne presents ihvansiqired to the

subsequent steps such as cl eaning,
concerned with a method of die bon@1ng electronic

10 components, which, in demounting cHips from a dicing tape
in the process for producing small electronic components
such as semiconductor chips, enables sucking the chips one
at a time so that these are separated from each other
without the need to conduct the conventional push-up by

15 rmeans of pins and is also concerned with a die bonding

apparatus therefor.

BACKGROUND QF THE INVENTION
Referring to Figs. 9 and 10, a semiconductor wafer 40

20 of, for example, silicon or gallium arsenide is produced in

the form of a disk having a large diameter. This

semiconductor wafer 40 is stuck through a pressure

sensitive adhesive sheet 41 onto a ring frame 42.

Subsequently, the semiconductor wafer 40 is cut apart into
25 a multiplicity of dice formed chips 44 (dicing) by the use

of a dicing saw 43. In this state, the semiconductor wafer

is transferred to the subsequent steps such as cleaning,



drying and die bonding steps. In this process, after the conpl etion

‘'of the dicing step, the pressure sensitive adhesi ve sheet 41 is drawn
outward by appropriate neans so that the spacings of the nutually

nei ghboring chips 44 are 5 expanded. 2 It is desired that the
conventional pressure sensitive adhesi ve sheet 41 have satisfactory

adnesive strengtfifhg ana clBpGNAR Stebtom iditrdichhicalep dA gl the

waf er is cut into dice torned chips t rying step.

10 Further, refegsdpietidnFbd. tid didingSsH6s) et phaksul-® sensitileCki Ng up
the chips fromthe pressure sensitive adhesive sheet 41, the adhesive
strengt h be suchadithstiveo sheet e iof drawn optrwssliby appsopristeadieasiVveo i S
attached to the chips 44. Vari ous_ pressure sensitive adhesive
sheets of the 1thathdhe sppeirgs ohdds PrEwdLeU veaghbering ahips, 44apamese
Pat ent Laid-%gen Publ j cati on Nos. 60(1985)-196956 and

60( 1985) - 223P39. FRITE", in recent years, pressure sensitive

adhesi ve sheets in ' a . S : S Lt.j.ve | S
used for reducing t\queitggﬁeg%/:éf géﬂsat%r gir’llgt &%‘fent lgntallrép%%édﬁlecf-%g%ﬁ%%eg

been proposed. adhediQve¥BEet L4 HRRY 8ALL OF tRHCEHE 81 BE Nirehyehaghesi ve
sheets 41 have a drawback in that, in the use thereof, it Is difficult
to realize uniforhe skipsngsd fedmedre theindigtep in wHichttHeherafbages afut
expandi ng the chip spacings, thereby 25 causing a spacing dispersion, wth
the result that agart intopdieefqrmgdachils Hhxoughetle HDEng &tsBr ders.

Further, 10 Further, referring to Fig. 11, it is desired that, in

picking up the chips from the pressure sensitive adhesive
sheet 41, the adhesive strength be such that no residue of
pressure sensitive adhesive is attached to the chips 44.
Various pressure sensitive adhesive sheets of the

15 above type have been proposed in, for example, Japanese
Patent Laid-open Publication Nos. 60{1985}-196956 and
60(1985)-~223139. Further, in recent years, pressure
sensitive adhesive sheets in which a UV curable pressure
sensitive adhesive is used for reducing the adhesive

20 strength at the time of pick-up have been proposed.
However, the conventional pressure sensitive adhesive
sheets 41 have a drawback in that, in the use thereof, it
is difficult to realize uniform spacings between the chips
44 at the stage of eﬁpanding the chip spacings, thereby

25 causing a spacing dispersion, with the result that the
processing at each step encounters disorders. Further,

bringing the adhesive strength at pick-up {(vertical peeling



bringi ng the adhesive strength at pick-up (vertical peeling

strength) to conplete nil is practically unfeasible, and t he
reduction of the vertical peeling strength at pick-up has encount ered
alimt of about 100 to 300 g/10 mmferr]. 3 Therefore, at the die

bondi ng step at which a pick-up is 5 carried out, the pressure sensitive

adhesi ve sheet 4£tggﬁ&%h)put§3hnggpﬁ_gggiﬂlyggulslzﬁggt Orfelryogghkggsﬂ?fé( tagr eof

with the use of -up needle 4 ere ere are ‘disorders

such as dapBai PExEtilde oghtRE Ve tAlcalli gealim trenfoh £XPMMEup

t he pressure sensitive adhesive which adheres to the push- 10 up needle

45 to the back ohashenchimisréd a limit of ab8Sut|10G wdt BEO, g¥ he mlessur e

sensitive adhesi ve sheet in which a UV curable pressure sensitive

adhesi ve i s usedThereforms atothgetie hpndingasterpt shdpht Azpickiun e chi ps
eel ed_wi thout the need to use, the push-up needle 45. 15

44

Thecgpesent %SI Eéﬁﬁ%%dt%}te SREPBERF IS SERFFHHE | F¥f sheet 4l mugkes of
adhesi on and the,a i) e LDS- t he shegt
dhesi d th edPgéél‘if‘lyZ %é%glgﬁ &é’ﬁfﬁﬁﬁ NS h@a\,ﬂ? Ctﬁer‘éﬂk Rﬁl%gdchek u8§ SE

are reduced by tﬁe use o can be run

heating in placesobudhePReAECLS. Ther@RotE] itheddhaskVai ShRIrd Bukhi ch a
W curable pressure 20 sensitive adhesive is used.

OBJECT OF THE | NdENFdufddiing of the cHiys ghesemtigmatdihi ofi, hfsr heampiede Wit h
a view toward resolving the_above problens of the prior art. An object
25 of the presehhe|pregruxenspasibiyy @@?’Gél‘ae rétisdd agheges to theppuahng

el ectronic coPOnentSsald NSNS Gl BB s 4.

Still further, the pressure sensitive adhesive sheet
in which a UV curable pressure sensitive adhesive is used
has not yet reached a stage such that all the chips 44 can
be peeled without the need to use the push-up needle 45.

15 The present applicants have proposed a technique in which
the area of adhesion and the adﬁesive strength between the
chips and the sheét are reduced by the use of a shrink film
which can be shrunk by heating in place of the pressure
sensitive adhesive sheet in which a UV curable pressure

20 sensitive adhesive is used.

OB T OF THE T IoN
The present invention has been made with a view toward
resolving the above problems of the prior art. An object
25 of the present invention is to provide a method of die
bonding electronic components, in which use is made of a

shrink film capable of expanding the chip spacings by a



shrink filmcapable of expanding the chip spacings by a

"4 mechanismthat is radically different fromthat of the
conventi onal expansion nethod to thereby enable effective ‘bondi ng
wi t hout damagi ng t he chi ps. Anot her objeqf of the present invention
Is to provide a die bonding apparatus t herefor.

SUMARY OF THE LNENTLON cpac. ;o 1Eght}gt&1%ewgttp (£h9ue obiget. in one

aspect of the presen i Avent eFre’rs prov of die

10 bonding el e%h@@hﬁl&&&?%&ﬁh%aoﬁ%&ﬂoﬂ 'Eg Eher 8hPRMBh o ff.ectlFU ovi di ng
a dicing tape conprising at |east one |ayer of shrink ? m an

pressure sensit iboadidgesi Modtayamaging the chip8DUMKrdthex WBi&Et WE tdi'x%
dicing tape so that the wafer . is stuck thereto by the pressure
sensitive adhesmv@SBayelnvenﬁion is toliptavjdeha disd dorsiinghappatetusmfer is
cut apart in multiplicity of chips; di sposi ng the
di ci ng tape avFﬁ&rﬁﬁ%rnultlpI|C|ty of chi ps stuck thereto on a table
equi pped with heating neans, and shrinking the shrink filmformng
part of the.dicing 20 tape by the heating nmeans so that an area of
adhesi on and adhesi ve str enigiarbebrer: Reefhreg and the adhesive
| ayer are decreased and so that the chips are arranged with
predet erm ned spaci nBex atickining the abauclobigct heirchings aapeanget! vhet h
predeterm ned spacings 25 one at a tinme by a suction collet disposed
above the chi pspresent invention, there is prov1ded a method of die
10 Dbonding electronic components, comprising the steps of:
providing a dicing tape comprising at least one layer of
shrink film and a pressure sensitive adhesive layer;
mounting a wafer on the dicing tape so that the wafer
is stuck thereto by the pressure sensitive adhesive layer;
15 dicing the wafer so that the wafer is cut apart into a
multiplicity of chips;
disposing the dicing tape having the multiplicity of
chips stuck thereto on a table equipped with heating means,
and shrinking the shrink film forming part of the dicing
20 tape by the heating means so that an area of adhesion and
adhesive strength between the chips and the adhesive layer
are decreased and so that the chips are arranged with
predetermined spacings; and
sucking the chips arranged with predetermined spacings
25 one at a time by a suction collet disposed above the chips

so that the chips are separated from each other.

This method enables arranging the multiplicity of



so that the chips are separated from each other. Thi s met hod
‘enabl es arranging the multiplicity of _

5 chips with substantially uniform spacings w thout the need to
conduct the conventional expansion step imfcluding drawi ng out ward.
In this nmethod, it is preferred that, in the step of 5 shrinking the at

| east one |ayer %Biﬁgrdrﬂi‘h fub@tafBiyl By uniforRedpdivigsl wichoh e hidey
dicing tape where the multiplicity of chips are not stuck is heated
as a first stagetboconduct tther ebyvémtinmlf expansiurumitepaihc ludichg

t hereafter, an inner region of the dicing tape where the chips
are 10 stuck isdnewieg adwardecond stage to thereby forma second

shrunk part, this second shrunk rt fornng stage conducted so
that the multiplicityl®f*R¥ FePRe: ghbors F&ggaﬁﬁe‘gﬁ?@ﬁ' éFeghe stepyPfanged

W th predetergn ”;%/ﬂ{:%g&%g[‘%esaékll%%s% fontehg.gﬁf fﬁ%ﬁﬁlﬁﬁrﬁpﬁn Paghyf grm ng

stage fol | owed b . ! I'Tcrty o chip; cut apart
one at a tbaﬁi;%wefae relsbh 08f 0ld @i cihs PagRA whbererhd it 189ty hat
the chips are separated from each other. By virtue of the above,
t he conventi onal ofxgaiiss @irecant 26udle iavbedeed axd &t fidrkbostawe ao t he di ci ng
tape can be prevent ed. . The heating neans can be di sposed on
an entire | ower therekyrfioxgeacfirsle firapkgpraape and. phhereafsern a | ower
surface of the diciqglta e..ln tpg:caae pf the lajter Bgrtia

an inher region o he dicing tape where e chips are

10 stuck is heated as a second stage to thereby form a second
shrunk part,

this second shrunk part forming stage conducted so
that the multiplicity of chips, neighboring each other, are
arranged with predetermined spacings,

15 this second shrunk part forming stage followed by the
sucking of the multiplicity of chips cut apart one at a
time by the suction collet disposed above the chips so that
the chips are separated from each other.

By virtue of the above, the conventional expansion can

20 be avoided and the loosing of the dicing tape can be
prevented.

The heating means can be disposed on an entire lower
surface of the dicing tape or partially on a lower surface
of the dicing tape. In the case of the latter partial

25 disposition, it is preferred that the heating means is
capable of moving along a horizontal direction

synchronously with the suction collet.



25 di sposition, it is preferred that the heating neans is capabl e of

-nmoving along a horizontal direction synchronously with the suction
collet. : 6 Furt her, the
heati ng means can be arranged so as to beg novable in a vertical
di rection. Still further, it is preferred that the dicing tape
having the mul tiplicCigy @b ChiRs rddiGlgt RE&SES GansS vdi 5PPSRSd > bBI Y%k 2
ring frame on the table, tﬁe heating nmeans is arranged on a | ower
surface of the digidile apea voecichilpgirectiat.e heated by the heating neans,
and the heating neans is removed fromthe | ower surface of the dicing
tape, followed tgtiflie fenthémng iof ishprefenned thatythe didipg tapeapart

.one 10 at a tinme by the suction collet _disposed above the thgfs‘ SO

that the chips ahavinghihet BalbiRhcd&yhobtiFlips stuck therefq, 15 HiFRoOd ( he
above, not only can the dicing.tape ' | d; t her eon
easily carri g’dd o‘%ﬂ"??“tqti’ea rmg?%fﬁ“(% it 5 2%\%1% %ﬁ?p@%’%ﬁ’%&‘gghgké% one at
atime and 15 s Qdohi! 9M &AEh RbR8Ee of the aiciﬁéf_rt%gsée,rthét chfps
preferred that the di'cing tape having . the multiplicity of chips stuck
thereto i s stuckg@tteated by thdhdatdng, médriss rndgthe dmtingpmesnslieis with
at least two positioning notches at a predeterm ned di stance, and pins

20 correspondi ngrémovede froncties Jawerpsorfacemi yher ditidw tepe, followed abl e
at a predeterm ned distance, and the notches .0 ri ng frame are

; S .of i he
fitted to the pilps the suskirg el ithe multiplighty; of ,GRiRg GiEyEBATEHEFS abl e.

As a reSU|t’1d:hgaé*2l%ime by the suction collet disposed above the chips so
that the chips are separated from each other.

By virtue of the above, not only can the dicing tape
having the chips mounted thereon easily carried onto the
table but also the chips can be sucked one at a time and

15 separated from each other.

Moreover, it is preferred that the dicing tape having

the multiplicity of chips stuck thereto is stuck onto a
ring frame, this ring frame is provided with at least two
positioning notches at a predetermined distance, and pins

20 corresponding to the notches are protrudently provided on
the table at a predetermined distance, and the notches of
the ring frame are fitted to the pins so that the ring
frame is positioned on the table. BAs a result, the chip
positioning on the table is facilitated.

25 In another aspect of the present invention, there is

provided an apparatus for die bonding electronic components

characterized in that



positioning on the table is facilitated. 25 I n anot her aspeét of

‘the present invention, there is provi ded an apparatus for die bonding
el ectroni c conponents characterized in that '

7 a multiplicity of diced chip? are stuck on a dicing t ape
whi ch is conposed of at |east one layer of shrink film and a pressure

sensitive adhesive | s 73 s i.d sdi. i [.§.stuck f.0.a ring
frame, 5 sai Sg{(r;’i(ur%é: ]'P% é%tYSO%?%S%gegﬁjbé;@é&ggF{ééﬁh%% hét(iéé}cmg

equi pped wi th hegihdGHRANSs composed of At SH&ddtOBneohbesrisr drsRAREE: APove
said ring franme and is novable in a vertical direction, and

said nmultiplicitygdfa giresduehi pansitrizvegedhesive 1kQerpr edet er m ned spaces
are sucked and separated one by one after said dicing tape is heated
by said heating neanssaid dicing tape, ishissugleped & ordngi framepreferred that

the ring fra is prqovided with at | east two nofches at a

predet er m ne? _ oefas’tdgf‘fd'&? s gé§?°"f‘%é) Posi FF‘%ﬁ? MPisthdSare 15
protrudently di sposed an t equi pped with heating nmeans at a
pr edet er m ned diés)?%%?eefa ?’%gﬁp?%%laﬁdg&% eghotches of the ring frane

adapted to be fitted 4 qgeiheh s911dtalist Besposed abio¥d 5&HEB-HRS rRaROSIAH €
arranged in an appropriate position on the table. The posture

arranged in an 29 mepblepinad evepndichil odirectionedabgt neans of a vacuum
suction pad, a magnet, etc. . . Thi s apparatus enabl es easily
pi cking the chi ps up said multiplicity of diced chips arranged with
10 predetermined spaces are sucked and separated one by one
after said dicing tape is heated by said heating means.

In this apparatus, it is preferred that the ring frame
is provided with at least two notches at a predetermined
distance, and at least two positioning pins are

15 protrudently disposed on the table equipped with heating
means at a predetermined distance, the pins'and the notches
of the ring frame adapted to be fitted together so that the
ring frame has a posture arranged in an appropriate
position on the table. The posture arranged in an

20 appropriate position is fixed by means of a vacuum suction
pad, a magnet, etc. )

This apparatus enables éasily picking the chips up

without the need to use a push-up needie.

25 BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 is a sectional view of a first form of die

bonding apparatus according to the present invention;



wi t hout the need to use a push-up needle. 25 ~ BRIEF

- DESCRI PTI ON OF THE DRAW NG Fig. 1 is a sectional view of a first
formof die bondi ng apparatus according to the present invention;
8 Fig. 2 is a partial top viewof the die bonding
apparatus of Fig. 1; Fig. 3 is a partial perspective view of the
die bondi ng apparatys. of_ Fig. .1; S . Flg. 4.1 a-partial
enl arged secti onal v!%‘aé'é?/'mlal ¥ e pa%t&l‘_%i RP (45 ke ?ndjﬁé’o&dgg%nt
i nvention; apparatikJof xig. & ;Schematic sectional view showi ng the
di cing of a sem conductor wafer; Fig. 6 is a schematic sectional
view showi ng the 10 rilghesnas &lpdrtiagepeispedtiiengiéapst e dge
sem conduct or waf er chi ps stuck thereto; Fig. 7is a

sectional view dforslingceppafanus off #ig. 1; bondi ng apparatus according to
the present invention; ) . Fig. 8 is a sectjonal view of a
third formoP die 1FighoAdif HPdiatusn BRgtirahaiswe oEnt

i nventi on; ective.vi evg:sho.Wi ng the state of

ici Fig. 3 i% i% %gr ?ﬁresen inventi
convent i onal serfORIuERBY RIS AT0iteE e "= F9. 10 is a sectional
view show ng the Statﬁggg 5 is a KHRUERELONAcipTh CONW iRfwitel he bEI NG

di ced; and 20 11 1s a schematic view explaining the state of
conventional serdicaRgueEos y&@iiRfondipsr beifeg;pi cked up.
Fig. 6 is a schematic sectional view showing the
10 thermal shrinkage of a dicing tape having semiconductor
wafer chips stuck thereto;
| Fig. 7 is a sectional view of a second form of die
bonding apparatus according to the present invention;
Fig. 8 is a sectional view of a third form of die
15 Dbonding apparatus according to the present invention;:
Fig. 9 is a perspective view showing the state of
conventional semiconductor wafer diced;.
Fig. 10 is a sectional view showing the state of
conventional semiconductor wafer being diced; and
20 Fig. 11 is a schematic view explaining the state of

conventional semiconductor wafer chips being picked up.

EMBODIMENT OF THE INVENTTION
The method of die bonding electronic components
25 according to the present invention and forms (working
examples) of the die bonding apparatus of the present

invention used in the method will be described below with



ENBODINENT OF THE | NVENTI ON The net hod of die bonding electronic
-conponents 25 according to the present invention and fornms (working

exanpl es) of the die bonding apparatus of the present i nvention used
in the method w Il be described bel ow wit
9 reference to the appended draw ngs. In Fig. 1, nuneral 1

denotes a die bonding a pgra%us gf tahwe resent invention as a whol e:
The di e bondi ng reke §§p Pa }bes afpleﬁgfa d%rs /e an-shaped fixing table 2
which 5 constitut e Apgguni | MufaBhes deddiditt ShaRECRRIIR 8B atys

heater table 3 which constitutes a first heating neans Is grranged by
the internal - ci rgpileMes prbasst Sirfdenefiohngs fd whede. The @R ®odagng secured
to the fixing table 2. The fixing table 2 at two points of the
peripheral 10 aipderatfist heinawedesedgrindreshapbdi Siting athbliet b enidtvar d

ext endi ng gui de nenbers 4. These guide nenbers 4 are formed so as to
vertical Iy sPi deanstitytpsea mauntgngi spokeed A ringushaped periphéraded to a

base or floor A.. Thus, by.vistue of this copstryctiqn, the guide
menbers 4 verti&éﬁqtﬁrsr'?%qee JlES‘HuSH PRREGLRYEES: &i F-65 by @R uRe?diShg of a
drive notor or | 4 L P00 {1t o 20 h Jxing
table 2 can ve tgé i&ciz)a ?t?{ermq\?%ggﬂ%%g@ JW t lat§ ]Ee pef:reT p%é%e a?kh{ég%egrlﬁlggl e
3. _ | ReaieS 2CQRG tddtitredntot fige Gkdagnesles £ 4 are provided 20
at two points of the peripheral side of the | ower edge of

The fixing table 2 at two points of the peripheral

10 side of the lower edge thereof is fitted with downward
extending guide members 4. These guide members 4 are
formed so as to vertically slide on a guide rail 6 disposed
on a frame 5 fixed to a base or floor A. Thus, by virtue
of this construction, the guide members 4 vertically slide

15 on the guide rail 6 by the functioning of a drive motor or
cylinder mechanism {not shown), so that the fixing table 2
can vertically move along with the peripheral heater table
3.

In this construction, the guide members 4 are provided

20 at two points of the peripheral side of the lower edge of
the fixing table 2. However, for ensuring vertical
movement of the fixing table 2 without inclination, it is
preferred that at least three points of the lower edge of
the fixing table 2 are fitted with the guide members 4.

25 The mechanism for sliding the guide members 4 on the guide
rail 6 is not particularly limited, and, for example, the

conventional means comprising disposing ball bushes in the



the fixing table 2. However, for ensuring verti cal nmovenent of the
fixing table 2 without inclination, it is preferred that at | east
three points of the | ower edge of the fixing table 2 are fitted with
t he guide nenbers 4. 25 The nmechani smfgr sliding the guide nenbers 4 on
t he gui de rail 6 is not particularly limted, and, for exanple, the

conventional nmeagsi§e il 4dEaR0S4 ng,g,ti@g,ledpushes in the
10 gui de nmenbers 4 can be enpl oyed. By the

i nt ernal - circul ar - sur pcehsiidtethal heéircular-parighersldehedt ehet abl e 3,. a
di sk-shaped internal heater table 7 which can vertically nove and
constitutes a sepeniphemhdwpicry habis 3.s aadisingdidiped antewpaly heaterovi ded
by the i nterpal -circul ar-surface si.de of the peri Eheral heat er

table 3. That istaBae|7 piudFscap YreticaddveBoYe and cerstitutes § dscpednt s
of the peripheral sjde of the.lower_ e of _the. , Lnter heater table -
7. Shafts ;1%&%?%‘&1?% Horbtp a8 et it 1R sty & iﬁ’é‘éﬁ%egé kY The bal |

bushes 10 in a MppernSUH reular-didtadd§180884 Shk! pe@ipierd i Crﬁég'txsrsl | de.

An upper end of a piston 9 of a cylinder nechanism8 fixed to the

base or fl eapld 3 s Thadr €4, tkalih®uehss €10 eire Bechpe&retedge 1ekst he
internal heater table 7. Thus, the internal heater table 7 15 can be
vertical |y novedtiy mpiertt ioffigthacoeniohedel sidhafi e lower dge of the

The heating neans of the peripheral heater %abl e 3 and t he i nternal
heater table 7 atRteRalplepten) salple (%-ni FRAtCs 11 seghyeditr thieakpre, ©komon

heating neanﬁosu%fogg‘iiéggegggerted in the ball bushes 10 in a manner such

that the shafts 11 can vertically slide. An upper end of a
piston 9 of a cylinder mechanism 8 fixed to the base or
floor A is secured to the cu:nter of the lower edge of the
internal heater table 7. Thus, the internal hegter table 7

15 can be vertically moved by operating the cylinder mechanism
8.

The heating means of the peripheral heater table 3 and
the intermnal heater table 7 are not particularly limited,
and, for example, common heating means such as a shéath

20 heater arranged in the table or a rubber heater can be
employed. Heat insulating materials 3a, 7a such as those
of polyether ether ketone are stuck to the lower surfaces
of the peripheral heater table 3 and the internal heater
table 7 for excluding heat.

25 On the other hand, two positioning pins 12,12 are
protrudently disposed on the upper surface 2a of the fixing

table 2 at a predetermined distance, and a substantially



20 heater arranged in the table or a rubber heater can be enpl oyed.

-Heat insulating materials 3a, 7a such as those of pol yet her ether
ketone are stuck to the | ower surfaces of the peripheral heater table
3 and the internal heater table 7 {pr. excluding heat. 25 On
t he ot her hand, two positioning pins 12,12 are protrudently disposed

on the upper surf.ace 2a of 1. LXI ng . t gL mqnad :
di stance, and arsf‘l?gsféa ?%Pfl?‘% ‘eeth8%3 has bg?#ﬁb&éﬁgpgggﬁﬁgg ﬁ a'r%'eol 13 has
posi tioni ng not (hegeddar IéredeterniREBsbAltiBREdet Bl NedcROSI tiOns. Thus,

such a structuring i's realized that, in the nmounting of the ring
frame 13 on the gtppetusitid aae r2alabed hehdti, xiingthabheuting 6fprisé titimgi ng at
a desired site can be made by fitting t oget her the positioning

not ches 14', 14' fofameh@3romglia apper surfa® 3adof g ddrdpgntdgloids 12, 12
of the fixing table 2. | Thereafter, the structure.is_fixed by neans of
a vacuum Q?@?Féﬂnb%,ataanéﬁﬁéf?ge‘{‘&e cgp be ma&el’l"?éf Fifg ¥ ame 13 is-

Shoni vo | he PeRARY: Ol posjeiBhEbd DI AREST1a M A RIECRAL £1:82 MRS

adhesi ve | ayer crng 1ape and a disk-s water 14 is

stuck to the GAR! fhe %;Zostil?ﬁoﬁk.ﬁg ubels diaCi 0ot afe ¥ixbigt b1y essure
sensitive adhesive [ayer of the dicing tape 17. This 15 wafer 14 is in

the formof a mandrphEcéty tife Sepaceaiee discEixed by sitpedotha peadifunf or whi ch
a cutting has been conducted in t he precedi ng wafer dicing step. Thus,
the dicing tapesligtion pad, a magnet, etc.

10 The ring frame 13 is stuck to the periphery of a
dicing tape 17 by a pressure sensitive adhesive layer 22 of
the dicing tape 17, and a disk-shaped wafer 14 is stuck to
the center of the circular dicing tape 17 by the pressure
sensitive adhesive layer 22 of the dicing tape 17. This

15 wafer 14 is in the form of a multiplicity of separate dice-
shaped chips 16 for which a cutting has been conducted in
the preceding wafer dicing step. Thus, the dicing tape 17
having the multiplicity of chips 16 stuck thereto is stuck
to the ring frame 13.

20 In this embodiment, such a structuring is effected
that, in the mounting of the ring frame 13 to which the
dicing tape 17 having the multiplicity of chips 16 stuck
thereto has been stuck on a predetermined position of the
upper surface 2a of the fixing table 2, the peripheral

25 heater table 3 is arranged under part 18a of the dicing
tape 17 where no chips 16 are stuck while the internal

heater table 7 is arranged under part 18b of the dicing



having the nultiplicity of chips 16 stuck thereto is stuck to the ring

~frame 13. 20 In this enbodi ment, such a structuring is effected
that, in the nmounting of the ring frane 13 to which the di ¢cing tape 17
having the multiplicity of chips 16 stucﬁ t hereto has been stuck on a
predeterm ned position of the upper~“surface 2a of the fixing table 2,

t he peripheral 25 ater tabl.e 3 is arranged under part 18a of the dicing
tape 17 where n('):agﬁig WhRers & Pﬁd{é\ﬁrﬁﬁ E%Pﬁg’i nt er nal heater table 7

i's arranged under pagd Of L BEHL G M11et 19 .
12 tape 17 V\/nererc | ps P are Stuck. © which cﬁgrlél%'\’/eérk,mtah suction

collet 19 whi chveasid®Vve, keldhhorizonteanhi €3l Ayraybd abbeentid |hdesnai r anged

above the internal heater table 7 in order to suck and separate the
chips 16 5 oheaher diakileg 7t dpectider tbheuchiqsl Mepawuneech®rcHipe dsci ng
tape 17 are sucked and_separated chip after chip by the functioning

of a vacuumdunpf(Hee &irime) taphell nsithe ohips 16 mopptedcen dihecdlibéngi s
provided with a tage{) 19a, so tclilat the_suyction collet contacts only
the peripheral 5§PHR bf &% Suthed dndSeparahed REECE TR Y& 8y
surfaces of thecghi . 1 e t magi.ng .of .t.he chips 16.
Furt her, tf |J§?§°ur%:1tn|gor?fcgl?ée) ‘Il%bli)ﬁgigngljt;&é}?’tofvgzr a?*lglgllinrﬁl‘figd?gand,

for exanple, a gHEt&@ticRl keliué ik RRdvEasd ke8B! 0¥B6r 19a, so thae On the
ot her hand, with respect to the dicing tape 15 17 used in this apparatus,
preferred use ithessletdionacollet aintiangst apky Yhecpapiplséry) aisbr bfkeHd | m
21, a press1u6e '

chips 16 and does not contact major surfaces of the chips
16 to thereby prevent damaging of the chips 16. Further,
this suction collet 19 is not particularly limited, and,
for example, a suction collet with pad can be employed.
Or: the other hand, with respect to the dicing tape
15 17 used in this apparatus, preferred use is made of a
dicing tape 17 comprising a shrink film 21, a pressure
sensitive adhesive layer 22 superimposed on the upper
surface of the shrink film 21 and a nonshrinkable film 24
stuck through an adhesive layer 23 to the lower surface of
20 the shrink film 21, as shown in Fig. 4. Although the
dicing tape 17 may be composed of a single laver of shrink
film without the use of the nonshrinkable film 24, it is
preferred to be a plastic film substrate composed of a
plurality of layers. That is, it may be a single shrink
25 film or a combination of at least two types of shrink
films, or may be a combination of a shrink film and a

nonshrinkable f£ilm.



sensitive adhesive |ayer 22 superinposed on the upper surface of the
'shrink film21 and a nonshrinkable film 24 stuck through an adhesive
| ayer 23 to the |l ower surface of 20 the shrink film21l, as shown in Fig.
4. Al though the dicing tape 17 mayjgpe conposed of a single |ayer of
shri nk filmw thout the use of the nonshrinkable film24, it is
preferred to be a pl a%écpééégurwééhgﬁéﬁr&%méweoiay?er 22 15% geality of .
| ayers. That is, it may be a single shrink 25 filmor a conbination of
at | east two typ@araicﬁmmk limiteflj | 4fd, @ornayadisiel denbanapé Grorfosad
shrink filmand a nonshri nkable film

13 Thefprebsers semyilicvesildivosese pelwerinyl etheot radiation
particularly limted, and, for exanple, it can be conposed of
rubbers, acryl|cCu§ﬁb1%dﬁé§mﬁ§ép9vﬁﬂyﬁﬂéﬁhéfperERﬁ%ﬁHﬁSn59351tr%%rabIe or

heat i f le t t f
made of ul trai oPEPSELTE o ?%fseggsfﬁet%%es BafRi 10 A CRARLET Ve SO oy o ot

per neabl e I p fi t DefhBl ri nkage
ratio of 30 to Bgmgixgﬁ‘g%p%%ﬁ%’gp%e er ab y u\!éie]E a‘él%tl%t B& blﬁépl nk film
21. 10 Coppie Gl tRYEPREIE: ke £i VR Swiapablthebha]l Qi iRtage t he
shrink film21 and the nonshrinkable film 24 are used as the adhesive
| ayer 23. Exanpl zstiherod0 itncB0¥eis especpably pmefesnblyi weeddizeshees of
acryls, rubbers, silicones and the |ike and thernoplastic or

thernosetting adfBSiWestilms2lef polyesters, polyam des, ethylene

copol yrers, ‘F@OXIeS Common general-purpose adhesives capable of joining

the shrink film 21 and the nonshrinkable film 24 are used
as the adhesive layer 23. Examples thereof include
pressure sensitive adhesives of acryls, rubbers, silicones
and the like and thermoplastic or thermosetting adhesives

15 of polyesters, polyamides, ethylene copolymers, epoxies,
urethanes and the like. Of these, acrylic pressure
sensitive adhesives are especially preferred.

Although the nonshrinkable film 24 is not particularly

limited, it is preferably composed of materials having

20 excellent water and heat resistances. Examples thereof
include polyolefin films such as a polyethylene film, a
polypropylene film, a polybutene film and a
polymethylpentene film, a polyvinyl chloride film, a
polyethylene terephthalate film, a polybutylene

25 terephthalate film, a polybutadiene film, a polyurethéne
film and an ethylene/vinyl acetate film. Also, use can be

made of films of polymers containing a carboxyl group



urethanes and the like. O these, acrylic pressure sensitive

- adhesives are especially preferred. Al t hough the nonshri nkabl e
film24 is not particularly limted, it is preferably conposed of
materials having 20 excellent water ang heat resistances. Exanples
t her eof i ncl ude polyolefin filns s %h as a polyethylene film a

pol ypropyl ene film, a pol ybutene filmand a | yneet hyl_pentene film - a
pol yvi nyl chl or i R¥iRg P ound a5 GOP%"P\?H &Fé%&?ﬁ%ﬁt%ﬁtaﬁ\édr i?"ﬁ’rnad:es

pol ybutyl ene 25 A h e i t adi,eng £ r et hane
filmand an et hycfoé'#g \%iﬂ% !éjé%té aftlék‘g}?ﬂrr?p%né%% ggllé can %Jggbsé Bgrrjé%!gerof
films of polynmers; 16Nt apghoshA1520RPREY I rd MdRerial is an ultraviolet

14 havi ng conpound as a polymer structural unit and | am nates
conpri si ng t hesedrneablansoarthylegener glolyathpienpaiemaphthalatefi | ns.
Especially preferred material is an ultraviol et per meabl e

pol yet hyl eneSor T dachny ebape difephitanl e dicigg Thegefiamyithpeha Tigot er
the dicing together with the rj E)g frame 13 ishhel,d bé a rohot, arm
and the ring frdm@re3lpsis held 5% A BoPYn e APPTRS FFdcEX3%E oF3 tiife

fiXing L3012 thouoeeq ol bld 10L00SLIRL 4 b BOSLAL SRR NOLEDES, 4 . 14

|
provi ded at_ predetérm ne I'ONS O e ring

Y
and-“the 10
posi tioning pinseikdihd Bbgddifed ihengod aildhidg notchesSiygl, tanegrs) el th
this operation, the internal heater table 7 is noved to the position

at an upper |evelt byefetasnined positidres ®f icthderimedhsumes B 8and the
Thereafter, only part 18a of the dicing tape 17 where
10 “positioning pins 12,12 of the fixing table 2.
Simultaneously with this operation, the internal heater
table 7 is moved to the position at an upper level by means
of the cylinder mechanism 8.
Thereafter, only part 1l8a of the dicing tape 17 where
15 no chips 16 are stuck is heated at 80 to 150°C and shrunk
by operating the peripheral heater table 3. This is
because simultaneous heating of all the parts would
unfavorably cause loosing of the dicing tape and would
render the spacings of the chips 16 nonuniform. As a
20 result, the sucking by means of the suction collet 19 would
become difficult.

Subsequently, only part 18b of the dicing tape 17
where the chips 16 are stuck is heated at 80 to 150°C by
operating the internal heater table.7 to thereby shrink the

25 shrink film 21.
This shrinkage of the shrink film 21 is accompanied by

the deformation of the pressure sensitive adhesive layer 22



15 no chips 16 are stuck is heated at 80 to 150[err] C and shrunk by
-operating the peripheral heater table 3. This is because si nul t aneous
heating of all the parts would unfavorably cause | oosing of the
di cing tape and woul d render the sp?%:i ngs of the chips 16 nonuniform
As a 20 result, the sucking by neans of "the suction coI let 19 woul d

becone difficult uept | f the dicing tape
17 wher e thesu@nerlglpﬁﬁe%ré‘eg eg)%k Qo %{he t(%;& ‘? Fé??]?,ew <t
operating the i ”tﬁfe“%hlﬁgaie?rar{@%% %réé’sdﬁéefs‘éﬁhémé 'H&h%@%ve@a y&fIgankK
film21. Thi's shrinkage of the shrink film21 1s accorrpanl ed by

the deformation dfs Heaupe@sSesde FigNsel i vanadheasyer) adtRy adBesive

superi nposed thereon, so that the area of adhesi on between t he chi ps
16 and the presssteresghbi (var:iadileprebitgsdreadth) betwesnr eHaceligsds Fi g.
6). As a result, the adhesive strength (vertical peeling strength)
bet ween the cPi peofe thecbrerFytfe SERESEIFR a@éﬁﬁ‘t’?v’@mg@l ] r%@t&edzzsps

Suct i on’ coll et 167 KBt MBeAoP oty KE BRTVRRCRORALY BY Shelch up
Composed of an uTFRVPRl U K0T 35 SrerarenrS hoedi ) e ch@/Eonphaideal) |
especi al l'y pref epigd-tipateddi: .pressure sensitive adhesive | ayer 22 | s
irradiated with ultraviol et ~rays prior to or after the above

shri nkage. Wiereby t hWhen the pressure sensitive adhesive layer 22 is

10 composed of an ultraviolet curable pressure sensitive
adhesive, it is especially preferred that the pressure
sensitive adhesive layer 22 is irradiated with ultraviolet
rays prior to or after the above shrinkage. Whereby the
pressure sensitive adhesive layer is cured so that the

15 adhesive strength is reduced. The curing of the pressure
sensitive adhesive layer enables a further reduction of the
vertical peeling strength to thereby not only facilitate
the pick up of the chips 16 but also prevent damaging of
the chips 16.

20 After the shrink film 21 is ,shrunk by the above
heating by the internal heater table 7, the internal heater
table 7 is descended to a lower position by the cylinder
mechanism 8. This is because positioning the dicing tape
17 on the internal heater table 7 until all the chips are

25 transferred would cause the dicing tape 17 to suffer from

loosing by remaining heat and would be detrimental to the

performance of the chips 16.



pressure sensitive adhesive layer is cured so that the 15 adhesive
strength is reduced. The curing of the pressure sensitive adhesive

| ayer enabl es a further reduction of the vertical peeling strength to
thereby not only facilitate t he picg%up of the chips 16 but al so
prevent damagi ng of t he chi ps 16. After the shrink film 21

i s shrunk by the ab ting, by the int J t ble 7, th
nternal heater .t aBPERSRTEN o Ra AR O Casr DRI IASR R By 28

cyl i nder me ' } S € %&iﬁ' L1, 4 QU the di Ci t
17 on the interna ggggga%ggheagiﬁgtﬁ a ﬁB@ﬁEﬂ%ﬁ?ﬁ%ﬂg&% ogSG%ggﬁg?%‘red

woul d cause the GeahBIok aResehbdr0 otUEhe ifikeQMuoving |tMRS kgt hyn r&Smid A
heat and woul d be detrinmental to the per formance of the chips 16.

16 Hoetieahtally t lef febipsg 16 poisd tioning diberleyfsamded and
transferred bg, after detecting the position of chip 16 by means of a
sensor or the®l| |descrpding thee sygtivnreddistef919 In thishinsbamtel Ibpe

effecting a positioni@g t her eof and 5 descendi ng the suction_collet 19.
In this instanceYSen8f the copvenijonad ‘Eﬁﬁ’v‘&ﬁt?% e J§sRehprerissle SO not

needed, so ~ dhlgt d%%&?\%foish&h&%y fFi% %@d%ﬁc’?&ﬁkw%}% ézbe%gﬁ&%ssure
sensitive adhesive to the r surface of the chips can e
avoi ded. In the suakiBgvdadHeeiguCtd theQblvet d@fdde b tdd cKIigR nabkant hat
the guide nenbers 4 is vertically sliding on the guide rails 6 by the
functioning of the dwrbidedDt @n the suckingybintles svetliani solbetd lihudtt he
fixing table 2 is ' .
1 desirable that the guide members 4 is vertically sliding on
the guide rails 6 by the functioning of the drive motor or
cylinder mechanism and thus the fixing table 2 is
vertically moving the along with the peripheral heater
table 3 and whereby the sucking by the suction collect is
15 facilitated.

In this embodiment, the peripheral heater table 3 is
secured to the fixing table 2. It is preferred that the
fixing table 2 is so constructed as to be vertically
movable separately from the peripheral heater table 3 and

20 that, after the heating by means of the peripheral heater
table 3, the fixing table 2 is elevated and whereby the
peripheral heater table 3 is departed from the dicing tape
17. This is preferred from the viewpoint of preventing
loosing of the dicing tape 17.

25 Further, in this embodiment, the chips 16 are

individually sucked by, after detecting the position of

chip 16 by means of a sensor such as a camera or the like,



vertically nmoving the along wth the peripheral heater table 3 and
wher eby the sucking by the suction collect is 15 facilitated.

In this enbodi ment, the peripheral heater table 3 is ' secured to the
fixing table 2. It is preferred that the ;4 fixing table 2 is so
constructed as to be vertically novabl e separately fromthe

perpheral heat e ikesth Filec 44 Sort ey b R o Lhe

peri pheral heater BT e evare

the —  periphejalcheal sl dihlar3ahd SaM@NLCHnE QABdiRS dbeidg iqape

17. This is preferred fromthe viewpoint of preventing | oosi ng of the
dicing tape 17. H¥wever, thdWidkéhg indly th peeibafediyt moklifgCthe Fil8ngr e

i ndi vidually sucked by, after detecting the position of chip 16 by
means of a sensortabieh2adn a@rbpaiventdie andkeertical directions, while

17 aniﬁg t he suction collet 19 horizontally, effecting a
posi tioni ng tPer ée gHAtEPmIGAHdetnhd® stRF%0n col I et 10. However, the

t
sucki ng may be perforped TOVi N he fixi.n table_ 2 in boj.h
h_ori zont al and vert iC F‘?dib?/elcﬁ iaoﬁg,&hﬁrﬁlé VLeg’ ?ﬁ_eas (ﬁolngnf@é’f‘!%}[) % rests.
Fig. 7is a sect p3aknk GifdlacsSaconthity Wolniresent 1H0BMLAG apparatus

according to the present i'nvention. e construction of this

form of die bondi ng apparédnitructioni of fihidafentads WilehBosdiRy afpdaiatusf
the first formof die 10 bonding apparatus, except that the peripheral
heater table is Supdamsntaddy bhel wamey ashehantad ridle féuserfamblod dies

10 bonding apparatus, except that the peripheral heater table
3 is omitted and only the internal heater table 7 is
employed and that the fixing table 2 extends to the
periphery of the internal heater table 7. Like structural
members are denote@ by like reference numerals, and the

15 description is omitted.

In this embodiment as well, although not shown, the
fixing table 2 at two points of the peripheral side of the
lower edge thereof is fitted with the downward extending
guide members 4, which are formed so as to vertically slide

20 on the guide rails 6, so that the fixing table 2 can
vertically move. Further, in this embodiment as well, an
upper end of the piston 9 of the cylinder mechanism 8 is
secured to the center of the lower edge of the intermal
heater table 7, so that the internal heater table 7 can be

25 vertically moved by operating the cylinder mechanism 8.

In this form of die bonding apparatus, the dicing tape

17 is heated and shrunk once by the internal heater table



enpl oyed and that the fixing table 2 extends to the peri phery of the

“internal heater table 7. Like structural menbers are denoted by |ike
reference nunerals, and the 15 description is omtted. ' In this
enbodi ment as wel |, although not shown, tge fixing table 2 at two
poi nts of the peripheral side of the | ower edge thereof is fitted
w th the downwarg e ' i IS s ich. are fornpd so as-
to vertically slvfl'dexIt %@'f%%ef hteh%ual% ggrggﬁ;rmé,saééh'f:}igtnf%eenf}lrxgﬂg&f‘%bl e 2
can verti ceddat 1R oFUiid @ondifgt fbsaraitaedi ABRls A VRlel ¢npan
upper end of the piston 9 of the cylinder nechanism8 iI's secured to

the center of thesmifoxedtgdge ciip keranyenarsl after sﬂmem}eiget.abt{ewzve,sp t hat
the internal heater table 7 can be 25 wvertically noved by operating the
cyl i nder nechaniBtsg form of die bondingj appanatusf igi alsmnsiabdeappar at us, the

di ci ng tape 17 i s heated and shrunk once hy the internal heater table
18 7. Therefor &2 PR a%%? firsy ie@’%ﬁi}m?ﬂ? rdbrsecenghe

first formof di ndi s ' espec t.he niformty of
chip arr angerrent&é:%?eiggggf ?‘%E%glgl%%%ﬁ%gv%?a,%%? E:aBL% hi s&5 &FﬁFSﬁH Hf e Bondi ng

apparatus is al s;dd3@bye. However, théNAQIRAaINRARGVeiksy gbadi ment and

second enbodi nent, the internal heater table 7 is heated Inits
entirety. Howevédreatieleihnselaudedhpates tinltleef7s6athdte the dicheqt®ghd A7 '
sel ected parts thereof so that the dicing tape 17 is partially heated

and shrunk. Weréoparhbathy fieatedcand stgrunke pdherelivt heenbims ¥4 @amt he
dicing tape167 %Qppggg§§§&§néemoved from the dicing tape 17 and sucked by .
means of the suction collet 189. )
Fig. 8 is a sectional view of a third form of die
bonding apparatus according to the present invéntion.
In this form of die bonding apparatus, not only is the
15 peripheral heater table 3 is omitted with the use of the
fixing table 2 alone. In addition, the internal heater
table 7 is composed of a small heater table 7‘ having
substantially the same size as that of each of the chips
16. The heater table 7' can move in both horizontal and
20 vertical directions. Thus, the suction collet 19 is moved
synchronously with the heater table 7' to just above the
position of the chip 16 to be peeled which is heated and
shrunk by the heater table 7'. After that, the chips 16 to
be easily peeled off can be sucked individually by the
25 suction collet 19.

Therefore, as compared with the first embodiment in

which the dicing tape 17 is shrunk in its entirety, chip



means of the suction collet 19. Fig. 8 is a sectional view of

‘athird formof die bondi ng apparatus according to the present

i nventi on. In this formof die bonding apparatus, not only is
the 15 peripheral heater table 3 is omqgted with the use of the

fixing table 2 alone. In addition, the internal heater table 7 is

conposed of a smg|l, bheate b . V4 tant.i t he,sane -
size as that of ngggﬁb% ﬁre&%hft’lgg;lb&&d %g aﬁaen%%%?%r ﬁp %%?%é’g'ca@aﬁenove in
both horizontal 2pguced. ‘Hachlsa! ekl I8GlingNBape TS s hRSLSHAdLRHEAhkEt 19
I's noved synchronously with the heater %able 7' to just above the
position of the phirpidliy @ndewheréied tMa phelindesl etheatlips 16 i®hrunk by
the heater table 7'. After that, the chips 16 to be easily peel ed off
can be sucked i nflavitiitdtied bpdt hee RBseguent osnaldingerfighe chips 16 can
Therefore, as_conpared with the first enbodinment in whi ch the_dicing
tape 17 is st unkeperiurmes: PRetJt aifiigle by means of theggpgtism sphdet
attributed to arégngenent di sorder can be reduced. Because the dicing
tape 17 is heated”and shrunk partially and whereby the peeling of the

chips 16 is f achiidRiRdsepet it SUPIRAESIINSUAY e_ﬂeoéawl%esfﬁhpéhéfilg

can 5 be perforned one at a tine by neans of the suction col

Ot her constructi girss dnboddaent al |nikdehetsaceuss imembbes are deniotell by
enbodi ment. Li ke structural nenbers are denoted by i ke reference
nuneral s, and thdikestafigyengs pemenalstegnd the description is omitted.

10 In this embodiment, the heater table 7' has substantially
the same size as that of each of the chips 16. It is
naturally feasible that the size of the heater table 7' is
inconsistent with that of two chips or more and the heater
table is heated in order to shrink part of the dicing tape

15 17 corresponding to the plurality of chips 16 once so that

the peeling of the chips 16 is facilitated.

EFFECT OF THE T NTION
In the method of die bonding electronic components and
20 the die bonding apparatus therefor, according to the
present invention, a dicing tape comprising at least one
layer of shrink film and a pressure sensitive adhesive
layer is used, and a wafer is stuck to the dicing tape.
The wafer is diced so as to be cut apart into a
25 multiplicity of chips. The dicing tape is mounted on a
table equipped with heating means and shrunk by the heating

means so that an area of adhesion and adhesive strength



10. In this enbodinent, the heater table 7' has substantially t he

"sane size as that of each of the chips 16. It is ~naturally feasible
that the size of the heater table 7' is i nconsistent with that of two
chips or nore and the heater tabl e ds heated in order to shrink part
of the dicing tape 15 17 corriesponding %o the plurality of chips 16 once

so t hat t he i of, .t he chi 16,1 s .facilit’ated. :
EFFECT OF THE |%§Eﬁ%§b\l€g€ chips”an | Fee haedhr‘?&"KSdi%‘fe’ﬁiagebéﬁam@s%iect roni ¢
conponents and 2QrehRgesl] GiiOR4PE M@aﬂ%ﬁﬁ%ﬂ&%’exﬁ&ﬁ%%ﬁ&i&% the
present invention, a dicing tape conprising at |east one ayer 5t

shrink film and axepeaeked orfeeRE hi ¥En@dRL S ¥lction dANRE HSsposh MRTed
wafer is stuck to the dicing tape. The wafer is diced so as to be cut

apart into a 2%henghipplscitthatothehilpips afhesebaratpd Epomi sad Wwihed.on a
tabl e equippgd wi th heating neans and shrunk by the heating nmeans so
that an area”of BYdNesF¥h ohdhdghespseruntisngt the following peculiar and

20 bet ween _t he,chi ps .and the adhesivye | ayer are decreased.
Thereafter, the“CRPBESH? Sarfé‘élﬁt&f?ﬂ Hr (T#EFFY? e g&a@?‘ﬁﬁged° are sucked

one at a time by a sgg}icg&(Eﬂe|ﬁ&c%%%§%§%ﬂiﬁg°¥§%Fadicalggggf¥%é£?nip that

the chips are separated from each virtu .
construction, techothodoifepeithiRlexPathsion metHIAS PhEHOMS1F Wikt kgas and

effects can be exerted. (1) By the mechanismwhich is radically
di fferent chipnspave ngsnbenun bivainlyx papsaded nerriradgedptbuinlalseathé he
10 area and strength of adhesion with the chips can be
reduced. Therefore, the individual chips can be sucked and
separated from each other without failure and that,
further, damaging of chips at the pick-up or sticking of
pressure sensitive adhesive to the lower surface of chips
15 which would cause contamination and deteriorate performance
can be prevented to thereby enable effective die bonding.

(2) The use of conventional push-up needle is not
needed and the individual chips can be sucked and separated
from each other with the use of the suction collet only.

20 Thus, damaging of chips by the use of push-up needle can be
avoided to thereby enhance device reliability.
Furthermore, the replacement or repair of push-up needle is
not needed to thereby extremely enhance operating
efficiency.

25 (3} No push-up needle is used as different from the

prior art, so that a table or other support can be disposed

under the dicing tape. ' Therefore, slack of the dicing tape



chi‘p spaci ngs be uniformy expanded (arranged) but also the 10 areé and

-strength of adhesion with the chips can be reduced. Therefore, the

i ndi vi dual chi ps can be sucked and separated from each ot her w thout
failure and that, further, damagi ng of chips at the pick-up or
sticking of pressure sensitive adh Live to the I ower surface of chi ps

15 which woul d cause contan nati on._and deteri orat e@gerfor nce, can-

be prevented to $HeREPVEREHT SETY é’_E‘FPth%Iidé'aB‘SﬁﬁFn - the wafer 18(2) The
use of conventional u%gsggﬁPee%@% %h98$59§ﬁiggéﬂg%?ﬁ*ge} q[%qﬁt,%ggﬂéggl vi dual

chips can be suck&dF _ _ & use of the
suction collet only. (40 Ighjﬁlﬁe BEt Ofn GRS Birt N6E UsR aficpush- up
needl e can be avoi ded to thereby enhance device reliability.
Furthernore, thecd@mphdeesensd @Higsepaer soickpushfipstdesited and shrumlot
needed to thereby extrenely enhance operating efficiency. 25

(3) No pushbup amekdiheresfusedas @ff the aifcibgoirphcvhere chiPsra®®t, so
that a table or other support can be disposed_, ., under the_ dicing, tape.
Therefore, slacks®ick A& 6{376% {lg9sing of the dicing tape can be avoided 3,

b i ded e) when the, di t fo.th ' [
Can b ol e Lol o AR Lo i Bl Sl e BRSO |
whi ch part of thﬁlﬁog%p%g?{:ﬁg% WhaLe s NP SIS t8E EcRiph kednS bhi pStkdeaied and

shrunk and therea the dicing tape where chips are stuck is

shrunk, 1 oosing pfaihieudl i ng. tiapecepacP e \thiededction tdedlexpansi on step
and the chips can be arranged with ‘




uni form spacings. As a result, . -the chips can be picked up "individually

w th accuracy by the suction collet.

22 What is clained is: 1. A net hHw"H"IH “IIHmch Im
el ectroni c conponents, conpri sing t steps © ovi di ng
a dicing tape conprising at Ieast one Iayer 5 of shrink f| I mand a
pressure sensitiﬁﬁﬁ%dhgs e 850 nmounting a wafer on the
dicing tape so t tfi ?"f ° is stuck thereto by the pressure
sensitive adhesive |ayer; method of éi&lwldlhs g\@é@gr&ﬁ ! Rahpbién fer i's
cut apart into a rrultlp Icity of chips; éflspogl ng t

di ci ng tape havi kgnphesing tiHd isteby of: Chl ps stuck thereto on a tabl e
equi pped with heating neans, and shrinking the shrink filmformng
part of the dicing providiger lay dihéndcpengonpahsinp athdeash enedayker
adhesi on and adhesi ve strength between the, chi ps _and_the adhesive
layer 15 ar® de&r ehstek fidms anfnaPXeRsuER 5%“%&‘@-"@( Pahgedven daver;

predet erm ned spaci ngs;

cKi t h hi ed w
predet er ni ned spaci ng§‘°unatmg n&REET £ 'S’#’(? e 0 psc%ngﬁ §‘5‘5§’e’d
above the chips ;¢ ¢G0P éﬂaretbhsyc&%x@%suésp@éﬁ.&%@ivtar9&5@% - dLfgl. | 20 o

2. The nethod as clained 1n claim1, whereln,
the at | east one | ayedi@indgHenkaEet o that GﬂéWéfd&eﬁlspbﬁﬁaépéﬁgll‘?ﬂ%ooé t he

di ci ng tape where the multiplicity of chips are not stuck is heated as
a first multiplicity of chips;
10 disposing the dicing tape having the multiplicity of

chips.stuck thereto on a table equipped with heating means,
and shrinking the shrink film forming part of the dicing
tape by the heating means so that an area of adhesion and
adhesive séiength between the chips and the adhesive layer
15 are decreased and so that the chips are arranged with
predetermined spacings; and
sucking the chips arranged with predetermined spacings
one at a time by a suction collet disposed above the chips
so that the chips are separated from each other.
20
2. The method as claimed in claim 1, wherein, in the
step of shrinking the at least one layer of shrink film,
only a peripheral region of the dicing tape where the
multiplicity of chips are not stuck is heated as a first
25 stage to thereby form a first shrunk part, and, thereafter,
an inner region of the dicing tape where the chips are

stuck is heated as a second stage to thereby form a second



25 stage to thereby forma first shrunk part, and, thereafter,

an i nner rggion of thehdiangftape wher e éhe chips are “stiick is heated
23 hrankopart, o i s secgad snd MMM st ace
conducted so that the nmultiplicity g? chi ps, fei ghborisng *each ot her

are arranged w th g&gdeternined spaci ngs, 5 this second .

shrunk part fornﬁ%@"ﬁ%%& bl I owed by the sucking of the multiplicity

of chips cut apart on - ' i i I L.sposed above
Ei:lﬁ%shgegﬁnd sHui® BY¥r %t?ﬂ.?x 9Pa &L A%g'rtéﬁ §§ 0

the chi ps so that _ ~chi'ps are separate Fom each ot _
3. The nmet hod aghad ah@egul Pigliditylodl cipshaeeiboring bkl BeRed NGrigeans

i s disposed on an entire |ower surface of t he dicing tape.
4. The nethod as atwminged with|@miedetermimedispaciiegsl5 heating neans is
arranged on a_| ower surface of the dicing tape so that the heating

nmeans i s novaBl e al onghds secondyghirppht Barlifaaipgnstage feddowad hwdihe

bei ng capabl e of . __hoyi al qn .horizaontal direction synchronously
wi th t he S URPIRICBE| 1 BT A6y % GRoshine| S GRETEEPT Tot ons.
20 5. T t | i ' |2 eLei e
heati ng neans istéggﬁggégﬁg5§§§gf% gggﬁgga SgbgﬁgaSEOé% gg%r%ﬁ%@f %ﬁrﬁgagion.
the chips are separated from each other.
10 3. -The method as claimed in claim 1 or 2, wherein

the heating means is disposed on an entire lower surface of

the dicing tape.

4. The method as claimed in claim 1, wherein the
15 heating means is arranged on a lower surface of the dicing
tape so that the heating means is movable along a
horizontal direction, the heating means being capable of
moving along a horizontal direction synchronously with the

suction collet to thereby selectively heat small regions.

20
5. The method as claimed in claim 3 or 4, wherein
the heating means is arranged so as to be movable in a
vertical direction.
25 6. The method as claimed in any of claims 1 to 5,

wherein the dicing tape having the multiplicity of chips

stuck thereto is disposed through a ring frame on the



25 6. The nethod as clainmed in any of clains 1 to 5, wherein

the dicing tape having the multiplicity of chips IS

di sposed through a ring frane on the ”“““ﬂ""l“ﬂ“ﬂ'ﬁl“'

24 table, the heating neans is arraﬂged on a | ower ¢sukfate %f *

the dicing tape, the chips are heated by e heating neans, and the
heating neans is renoved fromthe |ower surface of the dicing tape,

fol | owed by the dwddengthe Bearingsmgansibd iadFefost hidhdower swafaceE at a
time by the suction coll et di sposed aboye the .chips so_that the chips
are separated fro eeé&ﬁlﬁ?ha‘?e' R BRESS _areY?rl’eaE_rﬁ% tﬁfat 5d’ ﬁggﬁ%i“?ﬁ?ﬁsrn
claiml, wherein tfeenl floghGld hebABe; HARG N Eroh! did okl s @£ £dl RE
stuck thereto is stuck onto a ring frane, said ring frame 1s provided

With at |east twarROgitiagitipd)oteheswad by Rhedsteriinet the  di stance,
and pins corresponding to the notches are protrudently provided on

the table at & pmedetipibtived ofl Shdpst an gpaatdobheatnet ciee by the ring
frame are fitted to the pins so_that the ring frame_is positioned on

the tabl e. suction gollet, dispased (RPIVSr the eChinfisey thpecthre mhips

conponents characterized ig‘igﬁl 20 amultiplicity of diced chips
are stuck on a didfen§eparateq from,gach qtheks mosed of at | east one |ayer of
shrink film and a pressure sensitive adhesive |ayer, sai d

dicing tape is stuck to a ring frane,
7. The method as claimed in claim 1, wherein the

10 dicing tape having the multiplicity of chips stuck thereto
is stuck onto a ring frame, said ring frame is provided
with at least two positioning notches at a predetermined
distance, and pins corresponding to the notches are
protrudently provided on the table at a predetermined

15 distance, and the notches of the ring frame are fitted to

the pins so that the ring frame is positioned on the table.

8. An apparatus for die bonding electronic
components characterized in that
20 a multiplicity of diced chips are stuck on a dicing
tape which is composed of at least one layer of shrink f£ilm
and a pressure sensitive adhesive layer,
said dicing tape is stuck to a ring frame,
said ring frame is disposed on a table which is
25 equipped with heating means,
a suction collet is disposed above said ring frame and

is movable in a vertical direction, and



said ring frane is disposed on a table which is 25 equipped wth heating

neans, a suction collet is disposed above ] [ nd
is novable in a vertical direction, and ‘m,m"""'ﬂ""ﬂﬂm'r
25 said nmultiplicity of diced g%ﬂps arrangeéd wWith » s«
predet ermi ned spaces are sucked and separdted one by one after said

dicing tape is heated by said heatin ans. D 9. .The apparatus
as claimed in claim 8,8%?“8#19%1& of $+‘Ff’gd PARE FErIRIRA W& wi th at

| east two notche . o eLmLn ' \3C t two

posi tioning pi ns%gde%eﬂmén%?oél%%%%n% %?%%g:%%aone?%qiegopéggéﬂi%eed W th
heating means at srduredgtqr#idal apbadsthedth® BiNSafhdtnglReatlot Ches of
the ring franme adapted to be fitted together so t hat tﬁe ring frame

has a posture arranged in an appropriate position on the table.
10. The apparatus as clained in claim8 or 9, wherein 15 the heating
nmeans conpris&s: 9. Thegapparsttuseasi alpimednincabain & .ofvheraintheonly a

peri pheral region of the dicing tape where the nultiplici t}/; of chi ps
are not stuck as BTG fLameiig)PRoyidRe i) bt least twgnotehRy *hed at | east

one | ayer of shri fil n d?i% second_nh I n ans. capabl e of
heating an i nner Epl}%dete‘r@é‘gﬁlo% 0 ttaﬁgedi%rﬁdné&t gsgs’(\:/me%%oe g%&ﬁ?b%g 3 ESst uck
as a seconch, % 298 LhaddtavS1i8Rposed on the table equipped with
heating means at a predetermined distance, the pins and the
10 notches of the ring frame adapted to be fitted together so

that the ring frame has a posture arranged in an

appropriate position on the table.

10. The apparatus as claimed in claim 8 or 9, wherein
15 the heating means comprises:

a first heating means capable of heating only a
peripheral region of the dicing tape where the multiplicity
of chips are not stuck as a first stage in the step of
shrinking the at least one laver of shrink film and

20 a second heating means capable of heating an inner
region of the dicing tape where the chips are stuck as a

second stage of the step.

11. The apparatus as claimed in any of claims 8 to
25 10, wherein the heating means is disposed on an entire

lower surface of the dicing tape.



11. The apparatus as clainmed in any of clains 8 to 25 10, wherein the

p:gg ng neans is disposed on an entire Itz)\éver surlﬁmmlﬂﬁm“ﬁ“uﬂ“ng

apparatus as claimed in claim9, wherein §he hedti fig heahs Sis”
arranged on a | ower surface of the dicing tape so that the heating
means i s novabl e al ong.a horizontal directi.on, the heati nean .
bei ng capable of 5 gﬁ\?i ng &?&aﬁaﬁﬁi%rﬁl{?ﬁmﬁ?r %t‘i’%?‘“% ncﬁggﬁ%’dél i t h
t he suctio .| et r I ve IR kg i

13. The appar at Sls?ggghgl%%%e%q%nsgﬁfﬁfﬁdaﬁngxggfg& - cl’g,gﬁvﬁ?élﬁgt he
heating means is tapeasgeghs® the heabing keameyablotdble webhycal direction.
14. The apparatus as clained in any of clains 8 to 12, wherein
further conprisi hgrihenthkidigecapenhathediebliéng meansmbetingl capdlyleofofchi ps
stuck thereto_is disposed through the 15 ring frame on the table, the

t abl e havi ng ? he Mewang nyleaghss horizontgl digeqt o fyndhiaonpeshy Widie theo

t hereby enable heatin t he- chi by the heati nmeans. and r.enovi ng
the heating SUeEAdR F9UhAt A8 Egﬁﬁ%ys&reﬁss‘él‘é?afif e &"F‘ﬁbf tZRFEO6,| | oved
by the sucking of the multiplicity of chips cut apart one 20 at a tine by
the suction collet disposed above the chips so that the chips are
separated fromeach otBer. The apparatus as claimed in any of claims 9 to

12, wherein the heating means is arranged so as to be

10 movable in a vertical direction.

14. The apparatus as claimed in any of claims 8 to
12, wherein further comprising the dicing tape having the
multiplicity of chips stuck thereto is disposed through the
15 ring frame on the table, the table having the heating means
arranged under the dicing tape, to thereby enable heating
the chips by the heating means and removing the heating
means from the lower surface of the dicing tape, followed
by the sucking of the multiplicity of chips cut aparxt one
20 at a time by the suction collet disposed above the chips so

that~the chips are separated from each other.



