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1 TI TLE OF THE | NVENTI ON METHOD OF APPLYI NG RoHTEl vE

TO. LEAD OF LEAD FRAME AND METHOD OF MAKI NG SEM CONDUCTOR DEVI CE
USI NG THE SAME BACKGROUND OF THE | NVENTI ON Thi s
invention relates to a nethod of applying adhesives to | eads of a

| ead frame and a nmethod of maki ng a sem conduct or device havi ng a
sem conductor chip using the same, and nore particularly _ to, a

nmet hod of applying adhesives to | eads of a lead franme, 10 t hr ough

whi ch the sem cqQpg 0 be attached to the | eads.

In order to attashek “chiplike ICor LSI chip to

| eads of a |ead franpsmibo-6n WeBLIMBAoREBINIOG0 Clb U7 EEFDFRARSAIE
steps of providing an insulating filmlike a polyimde filmon both:

si des of whi ch an iY¥FSHPROF AKING SEMTRONPBGRORSDEWIEE JISING (EE  SAME
respectively, sticking one side of the insulating filmto |eads of

BACKGROUND OF THE INVENTION

This invention relates to a method of applying adhesives to
leads of a lead frame and a method of making a semiconductor device
having a semiconductor éhip using the same, and more particulazly
to, a method of applying adhesives to leads of a lead frame,

10 through which the semiconductor chip is to be attached to the leads.
In order to attach a semiconductor chiﬁ like IC or L8X chip

to leads of a lead frame, a conventional method, which comprises the

steps cof providing an insulating film like a polyimide £ilm on both

sides of which an insulating adhesive layers are provided,

15 raspectivaly, sticking one side of the insulating £ilm to leads of
the lead frame, and mounting tha semicdnductor c¢hip to the other
side of the insulating f£ilm, has been put into practice. Typical
lead frame s;ructures using such a method are known as COL {Chip on
Lead) and LOC (Lead on Chip). In the conventional method,

20 insulating films haéing adhesive layers on bqth sides thereof are
cut or punched out by a punching machine into a certain shape like
a strip, and stuck to the laads of tha lead frame.

In the conventional method of sticking an.insulating'film to
leads of a lead frame, however, there is a disadvantage in that a

.25 fabrication cost becomes high, because it needs a larger amount of
expensive insulating fllms like polyimide filme.

Typically, aftér*sticking the insulating film to the laads

of the lead frame, the semiconductor chip is mountad on the leads



the | ead frame, and nounting the sem conductor chip to the other

side oftthe insulating film has been put into practice. Typical

| ead frame structures using such a nethod are known as COL (Chip on

Lead) and LOC (Lead on Chip). In the conventional nmethod, 20

insulating filns having adhesive |ayers on both sides thereof are

- cut or punched out by a punching machine 9nto a certain shape |ike

a strip, and stuck to the |leads of the |ead frane. : In the

conventi onal net t&?z%a{;ﬁ;yé&kisﬂgugeikgswﬂ&,g %ol thifh! faads are ehfSfELd1

| ead frane, however, [ i Ssallvantage in that a 2 ricatron
cost becones hi glzonheésiids €ci dorreefiondinyat ginal® Ufirmed on the sendpendtordr

insulating filnms |ike polyimde filns. T Eically, after
sticking the ins¢héPi epsPechiiYSI-hartepdhat, the leéésm@ BaFenigppduqter
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5 obtained. Therefore, there is another disadvantage in that the
insulating film may cause a crack into the package of the
semiconductor device, because the film suéh as a polyimide £ilm may
absorb moisture to he expanded inside thg package.

In order to avoid such disadvantages, another conventional

10 method comprising the staps of applying adhesives to leads of a lead
frame, and attaching a semiconductor chip to the leads by the
adhesives has been proposed. In the conventional method, an
apparatus having a combination of an X-Y robot and a dispenser is
generally used. The ¥X-Y robot can move the dispenser in both X and

15 Y directions, whereby adhesives are applied to predetarmined
portions of the leada'of the lead frame, i.e. a tip of each lead
and a bus-bar, by the dispenser, Especially, in applying the
adhasiva'to the tip of each lead, point-to-point applying process
is used. This conventional method comprises the steps of moving a

20 nozzle of the dispenser horizontally soc that the nozile thereof is
above one of the leads of the lead frame, lowering the nozzle and
halting at a predetermined distance from fhé surface of the leads,
£lowing an adhesive from the nozzlélfor é predetermined time,
applying the adhosivg'to“the lead of the lead frame, raising the

28 nozzle of the dispenser at a predetermined distance, and moving the
nozzle of the dispenser horizontally to the next lead. The lowering,
flowing, applying, rgising and mgg}ﬁéﬁﬁzocesses are repeated

certain timaes in accordance with the number of leads where adhesives



connected to corresponding termnals fornmed on the sem conduct or

chip, ‘respectively. After that, the |leads and the seni conductor

chip are packaged by a resin, and a sem conductor device is

obt ai ned. Therefore, there is another disadvantage in that the

insulating filmmy cause a crack into the package of the

sem conduct or device, because the filmsuch as a polyimde filmmy
absorb noisture to be expanded i nside the package. : I n order
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been proposed. I'h the conventionh n apparatus having a
conbi nati on of Japanés¥ pubbibéhednbatentli Appeixstion o, 6-61230 gencappekrytusseéor The
X-Y robot can nove the dispenser in both X and 15 Y directions,

wher eby adhesi SERLYARG adissives £ SEPRPRENTEOr P thinly and ppfieemiy) « aRd | eads
of the lead fr ) 240 h : 3 ' he
di spenseb. Espggﬁaérﬁsf, P}‘ﬁl’?ﬁ‘%f’y%%%%t% hg: Fﬁ%atmn f(fﬁeg?ggefstsgldg hg@{r’; 59%?4 each
| ead, point-tosppI¥ingORhyt MAWERGCESSTreen, the istrdsecheilyi prowineaniviemal
nmet hod conprises the steps of noving a 20 nozzl e of the dispenser

hori zontal | y s&echRngulns heies dnihameshrshape having ap¥aeiyecbrotaes, | eads of

the lead frarreth!aé)vﬁ'lrei ggliu}e pg.gééli%'gggbly supplied to an island of a lead

frame, neither depending on the size of a -semiconductor chip'nor
‘10 increasing the number of steps of the process) are known to public.
In the latter conventional method of applying adhesives to |
leads of a lead frame, howaver, theré is a disadvantage in that it
takes about ten times as long as it takes :!.n the former conventional
method of sticking an insulating film to leads of a lead frarﬁe,
15 because at each time the adhesives are applied to each lead of the
lead frame, the nozzle of -the dispenser needs £ be lowered, raised

and moved horizontally.

SUMMARY OF THE INVENTION

20 Accordingly, it is an object of the invention to provide a
method of applying adheaives to leads of a lead frame by which an
adhesive—-applying time can be shortened.

It is a further chject of the invention to provide a method
of making a semicanductor device by which its cost can be decreased.
25 According to the first feature of the invention, a method of
applying an adhesive to a plurality of leads of a lead frame,
comprises the steps of: '

. pasitioning an opening of a dispenser against one of the leads at a



halting at a predeterm ned distance fromthe surface of the |eads,

fl owi ng' an adhesive fromthe nozzle for a predeterm ned tine,

appl ying the adhesive to the lead of the |lead frame, raising the 25
nozzl e of the dispenser at a predeterm ned distance, and noving the
i nozzl e of the dispenser horizontally to fhe next |ead. The |owering,
fl ow ng, applying, raising and noving processes are repeated

certain times in accordance with the nunber of |eads where adhesives
are applied. |npredederndnddTRisg@R8e; t hi S conventional method
expl ai ned above, applying apparatuses, for exanple, disclosed in
Japanese Publ i stkeapms &he jveatloming Frop- g opening ofpphe Aigpensex;

appl yi ng adhesives,to,.sem.conductor. chip.thipnly and.uniforn nd
Topaness Publ | sHEHE BR (AABRMAE. FsR R fogtii aBlk ot ¢ aRFficipy A28 one
supplyi ng unit haysR® SncthbePad thdlCthé de8thr8l 110 kBHO LoARGnY} (dha

rectangul ar holes in a nmesh-shape having a variety of sizes, so ~ that
the silveg past @appivsemiihe adhesived tooa pradeitanmingd poreier of the leads,
respectively. '

According to the second feature of the invention,'a method
of making a semiconductor device having a semiconductor chip,
comprises the steps of:

10 preparing a lead frame.having.a Plurality of leads,

positioning an opening of a dispenser against one of the leads at a
predetermined distdnce;

keeping the adhesive flowing from the'opening of the dispenser;
moving the dispenser rélative to the leads in a direction from one
15 lead to another so that the distance is kept'constant;

applying the adhesive to a predetermined portion of the leads,
raspectively;

mounting the semiconductor chip on the leads through the adhesive;
electrically connecting the leads to corresponding terminals formed
on the semiconductor chip, respectively; and

20
packaging the leads and the semiconductor chip.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be explained in more detail in
2 conjunction with the ippended drawings, whezein:
FIG. 1 is a plane view showing a lead structure of a
conventional lead frame,

PIG. 2 is a perspective view showing a first conventional



frame, neither depending on the size of a sem conductor chip nor 10

I ncreasing the nunber of steps of the process) are known to public.

In the latter conventional method of -applying adhesives to | eads of
a lead franme, however, there is a disadvantage in that it t akes
about ten tines as long as it takes in the fornmer conventional

nmet hod of sticking an insulating filmto® |l eads of a |ead frane,

because at each tine the adhesives are applied to each | ead of the

| ead frame, the o] :ta@ﬁ‘nﬂi n ahed

and noved hori zoﬁr%?éﬁ 3’." be E%Sm‘? @%H?IIQN%I\%!%{\IQQ?Of '
Accordingly, it is an @®iged isfant asplanyemnty edewt shoving i dl@econd convennbéradd of
appl yi ng adhesives_to | eads of a |lead frane bxsvvhi ch an

adhesi ve- appl yi ritpthpd et appiying ighpgiyeg to leads of a lead fyamesby Rojpttior

obj ect of the inygpli provi de a net hod of making a
sem conduct or d%‘% éo}gcsvﬁ%'ch Its cost can be decreased. 25

According fo the first @Al aaf espllendtdY e ile® BhoRinieh \R@raired embodiment
appl yi ng adhesive to a plurality of leads of a lead frane,
conprises the ste$ applying adhesiges toolradg efaohead Agams agcardipenserthe
agai ns.t one of t{]n%erllgj%gﬁ at a
FIG. 5 is a plane view showing an apparatus for imélamenting
the mathod of applying adhesives to leads of a lead frame according
10 to the invention,
FIG. 6 is a cross—-sectional view showing a dispenser having
a nozzle used in the preferred embodim.e_nt according to the
invention, and
FIGS., 7A, 7B and 7C are explanatory views showing applying
15 . conditions of adhesives to leads of a lead frame depending on the

distance betwein the tip of a nozzle of a dispenser and a surface

of each lead in the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 Before explainipg a method of applying adheseves O leads of
a lead frame in the first preferred embodiment, the aforementioned
conventional connecting structures will be explained in FIGS. 1, 2
and 3.

_ ' FIG., 1 shows a lead structure of a conventional lead frame,

25 which comprises leads 202 disposed with a predetermined gap 201 from
each other, each lead having a tip 203, and a bus-bar 204 disposed
Parallel along the tips 203 of the leads 202, In order to attach a

semiconductor chip to the leads 202 of the lead frame, an



4 predet erm ned di stance; keepi ng the adhesive fl ow ng

fromthe opening of the dispenser; novi ng the di spenser relative to
the leads in a direction from one | ead to another so that the

di stance is kept constant; and 5 appl yi ng the adhesive to a
predeterm ned portion of the |eads, respectively.

According to the second feature of the ifnhvention, a method of

nmeki ng a seniconductor device having a seni conductor chip, _
conprises the steps of: 1 ring a |lead fron1haV|ng gﬁglurallty of

| eads, ”ﬁ?&ﬁpﬁggéﬁméﬁ Lf 7 ot %HE%@H§§#1&d3ﬂn§ cbf tehe
| eads at a pred¥ &Hehéed rﬂoﬁ@ﬁéfji(ﬁiﬁ:‘ﬁﬁﬁ; portion in $5&P 'ﬂgoﬁg.%gag&eds bis

flowing fromthe opening of “the di spenser; novi ng t i spenser
relative to the andace bus-badi 26 thosughr @dhesiives Applied teddth si@astdrerhso

- [ [ kept constant; appl yi ng the adhesive to a
E)ngtlet Qsm_dlnzgagggﬂlqsﬁzwg Hl’é“(lséacﬂﬁ shown in FIg.p 2¥ ixgsulating £ilms 205, on

5 both sides of which adhesive layers 206 are provided, may be cut or
punched out in a predetermined shapa, and stuck to each lead 202 of
the leaad frame. _

In the first conventional method of sticking an insulating
‘£ilm to leads of a lead frame, however, as explained before, there

10 is a disadvantage in that a fabrication cost becomes high, because
of a necessity of a larger amount ¢f expensive polyimide
films.mz:eove:, if the leads and the semiconductor chip are packaged
by a zesin to obtain a semiconductor device, there is another
disadvantage in that the polyimide films may cause a crack into the

15 package of the semiconductor device, because of an expansion of the
polyimide fi].qas caused by moisture absorption.

FIG. 3 shows a second conventional method of applfing
adhesives to leads of a lead frame, which has been proposed in order
to avoid such disadvantages., In the second canventional method,

20 using point-to-point applying process, an X-Y robot (not shown) can
move a éispenn: (not shown) in both X and Y directions so that
adhesives are applied to predetermined portions of the leads 202a,
202b, 202c and 2024 of the lead frame. In FIG. 3, a sclid line shows
a track of a nozzle (not shown) of the dispenser (not shown) moved

25 by the X-Y robot (not shown). The second convehtional method
comprises the steps of moving a nozzle (not shown) of the dispenser
(not shown) horizontally so that the nozzle theraof is above one

lead 202a of the lead frame (track A), lowering the nozzle (track'_a)



respectively; nmounting the sem conductor chip on the | eads through

't he adhesi ve; el ectrically connecting the | eads to correspondi ng
termnals fornmed 20 on the sem conductor chip, respectively; and
packagi ng the | eads and the sem conductor chip. BRI EF DESCRI PTI ON
OF THE DRAW NGS ’ ~ The invention will be explained in nore
detail in 25 conjunction with-the appended draw ngs, wherein:

FIG | is a plane view showing a | ead structure of a conventi onal

e o icins xt « SLOLrh R REIHEE 448 OO 50 el
| eads of a | ead ¥N2aneflowing an adhesive frén Ehe hazslafoexp|pxaddterpinddeine,
show ng a second c?nventiongtlihe ve & thet Qggdé)fofagg!.ylier; adheesi \‘/_E_Esl to | eads
of ‘a | ead frane WPIEIHiEHE adhesive to frame (track C),
raising the nozzle of the dispenser at a predetermined distance
(track D), and moving the nozzle of the dispenser horizontally to
the next lead (track_E). After that, the lowering (track B),
flowing, applying (track C), raising (track D) and moving (track B)
processes are repeated so that adhesives are applied to leads 202b,
202c and 2024 in order, respectively. _

10 ' In Fhe second conventional method of applying adhesives to
leads of a lead £xamf however, as mentioned before, there is a
disadvaﬁtage in that it takes about ten times as long as it takes
in the first conventional method of sticking an insulating film to

_ leads of a lead frame, because at each time the adhesives are

15 appiied to each lead of the lead frama; the nozzle of the dispenser
needs to be lowered, raised and moved horizontally.

Next, a method of applying adhegives to laads of a lead
frame in the preferred embodiment will be explained in FIG. 4,
yherein like parts are indicated by like zeference numerals and

20 characters ag used in FIG. 3, In the praeferred embodiment, a nozzle
(not shown) of a dispenser (not shown) is moved harizonﬁally above
one lead 202a (track A), and positioned against the lead 202a at a
Predetermined distance (track B). While keeping adhesiVeQ (not.
shown) flowing from the nozzle of the dispenser, the dispenser is

25 moved horizontally relative to the leads 202a, 202b, 202c and 202d
in a direction from the lead 202a to the next lead 202b so that the
distance is kept constant (track E). Then the adhesives are applied
to a predetermined portion of each lead 202a, 202b, 202c and 202d.



poi nt process. 5 _ FIG 4 is an explanatory view show ng a
preferred enbodi nent of applying adhesives to | eads -of a | ead
frame according to the i nventi on, _ FIG 5 is a plane
vi ew showi ng an apparatus for inplenmenting t he net hod of applying
adhesives to |leads of a |ead frane according 10 to the invention,

FIG 6 is a cross-sectional view show ng®a di spenser havi ng a -
nozzl e used in the preferred enbodi nent according to the i nvention,

and FLGS. ; ;and J¢C I ' oY 418 4
applying 15 wlclg?\dﬁ?o%%ﬁo:fgagdﬁgs io\z)egal{l%s ead?%:‘t@laey Iléggﬁfgﬁem epelnsdi ng
on the di sbmpletdjetheanvzzile {(ngr choenhdazkeisdéd J taaskans andanskrei
surface of each |ead in the invention. DESCRI PTI ON OF THE
PREFERRED EMBCDI ReRipontally (track E). Aceondipg toy 5heyiBpfRrred eibodiment, the

SO 02,2 B A Wiyl ot avnB EORERTR, Ll biEEld Aol 1510
will be eXQ|aineﬂsi§rE£€¥& 2eddced propor¥i®ndily to the number of leads,
therefore, the application time can be shortened.

F1G. 5 shows an appa:@tus used for implemeanting the
preferred embodiment according to the invention, and FIG. 6 shows a
dispenser used in FIG. 5. As shown in FIG. 5, the apparatus
‘10 comprises an X-Y robot 101 having an X-direction arm 102 and & ¥-

' direction arm 103, one of which is perpendicular to anothex, a
dispensef 105 atfached to the X-direction arm 102 by a holder 104.

- According to such a mechanism, the dispenser 105 ¢an be moved
horizontally. A caertain length of a lead frame 200 is placed in-the
1% center of the area enclosed by the X-direction arm 102 and the Y-

direction arm 103, and precisely positioned by positicning pins 106.

The dispenser 105, as shown in FIG. 6, comprises a container 108

having a cylindrical shape for containing adhesive 107, a noszzle 109

attached ta a lower and of the container 108, a seal 110 attached
20 ' to an upper end of the container 108, and an intake tube 111, one
end of which is attached to the seal 110, A compressed air is
guided to the container 108 to pressurize the adhesive 107, then-
the adhesive 107 £low from the nozzle 109.

In operation, first, the lead frame 200 is carried in and
25 placed at a predetermined position by the positioning pins 106.
After that, the dispenser 105 is moved horizentally from its home
position to a predetermined place above the lead frame 200

(preferably above one lead 202a of the lead frame, sea FIG. 4).



FIG 1 shows a |lead structure of a conventional |ead frane, 25 whi ch
conpri ses | eads 202 disposed with a predeterm ned gap 201 from each
ot her, each |lead having a tip 203, and a bus-bar 204 di sposed :
parall el along the tips 203 of the |l eads 202. In order to attach a

- sem conductor chip to the | eads 202 of the |ead frane, an

insulating film(s) |like a polyimde filr?(s) Is stuck to a

predeterm ned portion (hatched portion in FIG 1) of the |lead 202

and t he bus-bar 4 r RVA s 0 '

insulating fil n{ % . tksg S V\n%gﬁ é%S%Wﬁgu?%{ni ﬁgo% ?F%%ét‘%gggegtngﬂtmce
bot h si des of wbatleadrdkensi2ip poycion 2HGhar AcpiXay LdRdandTele rddbe A3f the
punched out in a predeternined sha and stuck to each | ead 202 of

e, .
the | ead frane. lead frame 200. "h“l‘ngﬁ?énﬁi?’ﬁ A granst: Fepripnteigdadiesive
sticking-an i nsgb;ﬂflggs from the the nezzle 109 by pressuiizing the adhesive 107

g by the coampressed air, and are being applied to the lead 202a of the
lead frame 200. Next, keeping the adhesives 107 flowing (i.e.
continuously flowing the adhesive 107) from the nozzle 109, the
dispenser is moved horizontally by driving the X-direction arm to
the next position, where the adhesive is applied to the next lead
10 202b. In the same mannér, the adhesives are applied to other leads
202c, and 2024 without moving the diapenser upward and downward.

In the praferred embodiment, if leads 202 of the lead frame

200 are arranged in a straight line as shown in FIG. 1, the movement

of the dispenser may be rectilinear by driving onlj the X-direction
15 arm 102, However, if they are arranged in an irregular profile,
. such that shorter and.longer leéads are arfanged alternately. In
such a case, not only the X-direction arm 102 but also the ¥-
direction érm 103 are driven to movae the dispanser in X-¥Y
diractiong,
20 In the embodiment, the dispenser is moved in X-Y directions,

however, the laad frame itsalf may be moved instead.

Using the apparatus shown in FIGS. 5 and 6, experiments of
applying adhesives to leads of a lead-frame according to the
invention have been tarried out by the inventors. A lead frame

25 having leads of 0.3 mm wide is used. A gap between leads is 0.3 mm.
Thermoplastic polyimide group adhesives are applied tc the leads by
a nozzle having an inside diameter of 0.1 ~ 0.3 mm. The distance

between the tip of the nozzle and the surface ¢f the lead is



filmto | eads of a | ead frame, however, as expl ained before, there 10
I s.a di'sadvantage in that a fabrication cost becones high, because

of a necessity of a |arger amount of expensive polyim de

films. Moreover, if the | eads and the sem conductor chip are packaged

by a resin to obtain a sem conductor dgvjce, there is another

di sadvantage in that the polyimde filns may cause a crack into the 15
package of the sem conductor device, because of an expansion of the

pol yi mi de fil ns dagestihedywithiatoUie~aRQr ph igdthat the distance is tdIb@ ona-
shows a second conventional nethod of applying adhesives to | eads of
a lead frane, wficurtings theee pimegormdong) agr the inside diameger\afi ghe nopzla.

di sadvant'ages. G {RPVER t EO u g

poi nt -t 0- poi nt é%ﬁf’%)?r‘;‘ggp%ggess éﬁ@gf%%’tt&f ' e ?a&a% frame wme a
di spenser (not sih@idheisilved Kept Kl&ﬁﬁngfﬁbmf Qﬁé't@&iz&&almhwmg nozzl%dlf'% I3ves
are applied to predeterm ned portions of the |eads 202a, b, 202c

and 202d @f the~te&dmhifsers., hao 413 of adheasilivied intme tshhoqsps is cbser'stefchck

of a nozzle (not shown) of the_dis ser (not shown 25 by the
X-Y robot (ngt HRERAYSE THE éécfﬁlf“gﬁgeﬁrﬂq(mww &Pplled frognbPise Ll he
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the | ead franme (Mhiacdpedldl,id egeivalient lte o £akioer( thackhdd) in the conventional
' method of sticking an insulating £ilm to leads of a lead frame.

10 In the embodlment, appropriate applying conditions depend on
a viscosity of adhesive, the inside diameter of a nozzle (the size
of the oéening) of the dispenser, and the distance between the tip
of the nozzle and the surface of the lead as well as in the
cénventional poeint-to-point applying method. Therefore, at a

15 certain condition, adhesive may fall into the gap hetween leads. One
of the most significant factors to obtain an appropriate result of
adhesive—application is the distance between the tip of tha nozzle
(opening) of diépenser and the surface of thé lead. The higher the
viscosity becomes, the bigger the inside diameter of the nozzle

20 becomes, and the higher the flowing pressure of the adhesive
becomes. According to-a result of experiments carriad out by the
inventors, the appropriate distance is to be one-fourth to three
times as long as the inside diameter of the nozzle.

| FIGS. 7A, 7B and 7C show applying conditions of an adhesive

25 107 to a Jead 202 of a lead frame depending cn tha distance between
the tip of the nozzle 109 of a dispenser (not shown) and a surface
of each lead 202 in the invention. If the distance is more than

three times as long as the inside diameter of the nozzle 109, the



halting at a predeterm ned distance fromthe surface of the | ead

202a, flowi ng an adhesive fromthe nozzle for a predetermned tine,
appl yi ng the adhesive to the leads of the lead frame (track O,

rai sing the nozzle of the dispenser at a predeterm ned distance 5
(track D), and noving the nozzle of the dispenser horizontally to

the next lead (track E). After that, thellowering (track B)

flow ng, applying (track C, raising (track D) and noving (track E)
processes are r hesl ves_are applied 1.0 | eads .,202b

202¢ and 202d i %Eigggd{ég, ﬁs@%@%t%l ?xh-e w2818 P 51581 4i2apE Ry sce‘c??&ﬁdﬁp the

conventional nebhesidy sapphod B¢ SKLIOBLYES 1109 by the sulBRAStOisidnl BECdend ™,
however, as nentioned before, there is a di sadvantage in that 1t

takes about tenthemeaardder dihgnobeing appided to the ldad 202 faisr showpotnerTG.onal
because at each BT £hE SRSl 4FLH atetance Fzad ulp Ghrtenatiome he
| ead fram§=, the 1607 aseeiyf 1hEAalaSitaESCLE the nozzle 109, although the adhesive

is applied to the surface of the lead 202, the same phenomenan may
oceur, as shown in FIG. 7B. Furtharmore, if the distance is
appropriate, a gocd result of adhesive-application is obtained and
the adhesive is' prevented from falling into the gap between the
leads as well; as shown in FIG. 7C,

10
Although thae invention has been described with respect to

specifiec ;mhodiment for complete and clear disclosure, the appended
claimes are not to be thus limited but are to be construed as
émbodying.all modification and alternative constructions that may

15 be occur to one skilled in the art which fairly fall within the
basic teaching here is set forth.

20

‘28



needs to be |owered, raised and noved horizontally. a

met hod' of appl ying-adhestves 70 leads of a lead ———f+ane in the the
preferred enmbodi nent wi| alned in FIG 4, TmSSea}i erein |ike
parts are indica \m ‘ &% ence nurreral s and o Fedrs as
used in FIG 3. enbo nt a nozz ,’”’" shown) of
a di spenser (not shomn) S aned hor| aIIy above ad 202a
(track A), and p05|t|oned agai nst the Iead 202a at a pr edet er mi ned
di stance (traclgW ¢ i ng adhesi ves (not ' shown) fl ow ng
fromthe nozzl er, the dispenser is 25 moved

horizontal Iy relative if,Oatdihb®adsafilding 2028ihedlive tand RRd1ity of leads a
direction fromthe | ead 202a to the next |ead 202b so that the

di stance i s kepef @oheadsfrane.r genprifingThbe staes sfhesi ves are appli ed
Lo @ Predet ot e POl O St §0 R0, £y o e e <
conplete,sthe NoZedeRetmifbd S1Q¥Mce;S rai sed (track 0) and noved
keeping said adhesive flowing from said opening of said dispenéer;
moving said dispenser relative to said leads in a direction from
one lead to ancther so that said distance is kept constant; and
applying said adhesive to a predetermined portion of said leads,
10 respectively. |
2. A method of applying an adhesive to a plurality of leads of
a lead frame, according to claim 1, wherein:
saié opening of said dispenser 1s a nozzle having a predetermined
inside diameter; andsaid distance is one-fourth to three times as
18 long as said inside diameter. | . |
3. A method of applying an adhesive to a plurality of leads of
a lead frame, according to claim 1, wheraein:
said dispenser is moved horizontally by X-¥ rectilinear mechanism.
4. A method of'making a semiconductor device having a
20 semiconductor chip, comprising the steps of:
preparing a lead fra;ﬂa having a plurality of leads,
positioning an opening of a dispenser against one of said leads at a
predetermined distance;
keeping said adhesive flowing from said opening of said dispenser;
25 moving said dispenser relative to said leads in a direction from one
- lead to another so that said distance is kept constant;
applying said adhesive to a predetermined portion of saidsleads.

respectively;



—

horizontally (track E). According to the preferred enbodl rrent

nurber of upward and d enents of the nozzl

is greatly reduced proportional Iy to the nunber of Ieaﬁ

t her ef ore, n be shortened. w

shows an apparatu nting the ' preferred e

according to the ihventiton? ahd FI G ghows a dlspenser used_ln
FIG 5. As shown in FIG 5, the apparatus 10 conprises an X-Y robot
101 having an | r A Y- s rm.L e of
which is per pe%ﬂ%‘l’eg&rd %lc}lgngtb%%? a thr Chlpdf”s" égls&er éf!(éna gdsffbgt he
X-direction ar nadiesivy; a hol der 104. Accordlng to such a mechani sm
t he di spenser 105 can be noved horizontally. A certain length of a
| ead frame 200 PXFebFifeddy senoeqting said leads hicopoxsesparding dareimalestumdy t he
X-direction ar ”&i“l? m&%ﬂ&efogmp, rgsﬁe%gﬁﬁﬁeén'-gﬁelo?’ and precisely

posi tioned by positroning pIns nser 105, as shown in

FIG 6, conprispickagh@yedid'Qeadd)@nd said seriddhddeesr f‘c}idj:ndri cal shape for
cont ai ni Ny adhesi ve 107, a nozzle 109 attached to a | ower end of

t he contai ner 108, a Ssed mstbom@émnqze semiconductiqpeievine bavihe a

cont ai ner 108, 1tak ube -1 end .of which is attached
to the seal 110" i %Er?f s?gﬁéaf‘?“f é}'ﬁg te cui"' ¢, wheretn:

said opening of said d:.spenser is a nozzle having a predetermined

inside diameter; andsaid distance is one—fourth to three times as
10 long as said diameter.
6. A method of making a semiconductor device having a
semicondué:tor chip, according to claim 4, wherein:
said dispenser is movsd. Ihorizontally by X-¥ rectilinear mechanism.

15
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guided to the container 108 to pressurize the adhesive 107, then

t he. adhesive 107 flow fromthe nozzle 109. I n operation,
first, the lead frame 200 is carried in and -25 pl aced at a
-predeternlned position by the positioning pins 106. After that, the
. di spenser 105 is noved horizontally fromits hone position'to a
. predeterm ned place above the | ead frame 200 ' (preferably above one

| ead 202a of the lead frame, see FIG 4). ' Then t he

di spenser 105 is |lowered down to a predeterpi ned di stance bet ween

the tip portion of the nozzl.e 109 and thel gubface of the | ead frame

200. Wil e Keeping the distance constant, the adhesive 107 fl ows

fromthe the.nozzle 109 b ; ad ' 107 by the
conpressed air, and are bﬂya?g &Réa& AE ZSZa of the - | ead
frame 200. Next, keeping the adhe5|ves 107 flowing (i.e

continuously flow ng the adhesive 107) from the nozzle 109, the
202 LEAD
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di spenser is noved horizontally by driving the X-direction armto

t he. next position, where the adhesive is applied to the next lead 10
202b. I n the same nmanner, the adhesives are applied to other |eads
202c, and 202d wi thout noving the dispenser upward and downward.

In the preferred enbodinent, if |eads 202 of the |lead frane 200 are
arranged in a straight line as shown in FIG 1, the novenent of the
di spenser may be rectilinear by driving only the X-direction arm
102. However, if they are arranged in angr ul ar "profile, such
that shorter and.|onger |eads.are arrangg aﬁer nately. In such a

, I he X-di [ 102 di [
arm 108 are diven to move #kGehenseVHOR, ART i rcctions:” 20

In the enbodi nent, the dispenser is noved in X-Y directions,

however, the lead frane itself may be noved instead. - Usi ng
t he apparatus shown in Fl 5 and & experinments of appl yi ng
adhesies to leads of a leag frame actording to the invention have

been carried out by rs. ead _frame ads of 0.3
nm wi de is used. A gap between |l eagls ifjs 0} 3 1 her nopl asti c
pol yi m de group adhesives are jed{to fhell eads by a nozzle
havi ng an inside dianeter of§ rl]{ 0.8 mp e distfance
C
202q 202 202c 202d
LEAD -
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between the tip of the nozzle and the surface of the lead is

10 - determned within 0.1[err] 0.2 mmso that the distance is to
be one- . fourth to three times as long as the inside dianeter of the
nozzl e. Though t he adhesives are applied to the |l eads of the |ead
frame with t he adhesive kept flow ng fromthe horizontally noving
nozzle (at 3 [err] 5 misec), no fall of adhesives into the gaps is
observed. Moreover, it is found that adhesives are applied from 10
[err] 20 times as fast as in t@fgwentional poi nt -t 0- poi nt
appl yi ng met hod. This speed is €qurvalent to or faster than that in
t he conventi onal met hod of st ki8N iNnsulating filmto | eads of
a lead frane. 10 In the e M appropri ate applying
condi ti ons depend on a viscosity of adhesive, the inside dianeter
of a nozzle (the size of the opening) of the dispenser, and the
di stance between the tip 102 of the nozzle and t-he surface of the |ead
as well as in the X—DIRECTION ARM
: - 104 HOLDER
R
7
~—y——105 DISPENSER
%) 06
3
200

LEAD
/L- FRAME
106

POSITIONING PIN

{
{ )
03 | 101
Y-DIRECTION ARM - X~Y ROBOT




conventional point-to-point applying nethod. -Therefore, at a

certain condition, adhesive may fall into the gap between | eads. One
of the nost significant factors to obtain an appropriate result of
adhesi ve-application is the distance between the tip of the nozzle
(openi ng) of dispenser and the surface of the | ead. The higher the
vi scosity becones, the bigger ‘the inside dianmeter of the nozzle 20
becones, and the higher the flow ng pressure of the adhesive
beconmes. According to a result of experd't?&rés carried out by the
inventors, the appropriate distance is one-fourth to three

tinmes as long as the inside dianeter of the nozzle. FI GS
7A, 7B.and 7C show applying conditions of an adhesive 25 107 to a | ead
202 of a lead franme dependi ng on the distance between the tip of the
nozzl e 109 of a dispenser (Epé¢}h ) and a surface of each | ead
202 in the invention. If th st¥hce is nore than three tines as

| ong as the inside dianeter of the nozzle 109, the
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adhiesive flowing fromthe nozzle may significantly clinb up the

out side’'surface of the nozzle 109 by the surface tension between
themearlier than being applied to the | ead 202, as shown in FIG

7A. On the other hand, if the distance is |l ess than one-fourth as

|l ong as the inside diameter of the nozzle 109, although the adhesive

is applied to the surface of the |ead 202, the sane phenonenon nay

occur, as shown in FIG 7B. Furthernore, gf gge di stance is

appropriate, a good result of adhesive-aS%({ tion is obtained and

the adhesive is prevented fromfalling jnto the gap between the 10

| eads as well, as shown in FIG ;g Al t hough the invention

has been described with respect to speci fic enbodi ment for conplete
and cl ear disclosure, the appended clainms are not to be thus
limted but are to be construed as - enbodying all nodification and

alternative constructions that may

‘NUZ%EO one skilled in the
art which fairly fall within the 'oaspﬁateac Ing here is set forth.
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20- 25 ' 12 Substitute sheet - 10
Novenber 1999 WHAT IS CLAIMED | S 1. . A nethod of applying an
adhesive to a plurality of |eads of a |lead frane, conprising the steps of:
positioning an opening of a dispenser against one of said |eads at a

di stance determ ned by the inner di anedgstxgctsai d openi ng; keeping said

a
ST

adhesive flow ng fromsaid opening of said di r, ' yd di spenser
relative to said | eMEEIQLO0R @l;% @%ﬁ?@éﬁuiﬁ%ﬁﬁﬁﬁgo that said
di stance is kept coMEFEER OF D BHesi Ve to a portion of said
| eads to which a sem conductor chip is to be fixed, respectively. - 2

A nethod of applying an adheweks o6 arpivindadhesives to leads of lead frame, a

nozzle of a dispenser is moved horizontally above one lead and

positioned againat the lead at a pradetarmined distance. While

keeping adhesives flowing from the nozzle of the dispenser, the

Lt

dispenser is moved horizontally relative to the leads in a direction
from one lead to the next lead so that ths distance is kept
constant. Then the adhesives are applied to a predetermined portion
of each lead. When the application of adhesives to the last lead is

complete, the nozzle is raised and moved horizontally. Therefore,

10
the number of upward and downward movements of the nozzla is
greatly reduced and the application time can be shortened.
Praefarably, the distance between the tip of the mozzle and the
surface of the lead is to be one-fourth to three times as long as
15 the inside diameter of the nozzle.
Fig 4
2¢
28



of |eads of a lead franme, according to claim1, wherein: said openi n'ﬁjs’BT‘
sai d,di spenser is a nozzle having an. i'nside di arreter and said distance is
one-fourth to three tines as | ong as said inside di anet er . 3. A
‘nmethod of applying an adhesive to a pl urb2iSubstitutecsitsetof 10 Namnbern 899
according to claim1, wherein: said dispenser is noved horizontally by X-Y

rectilinear nechani sm 4. . A nmethod of nmaking a sem conductor
-devi ce having a sem conductor_chip, conprising the steps of: preparing a
| ead frame havin L IS:eads, positioning an opening of a

di spenser agai nst one pf sai dndt@RASof! appMiivigaBtcaditdAvE Redabylikelityner
of "Sai d i spenserSt HOPAAGoES dars fEfier GPEPELFYAS (DS AFEPT e in a
penser g t ina .

direction from ongdieddning aaotdning biak afsserbeit aBatnss KePtof angisant ;
P D1 8t o be 1Y, din i PR e Rl o b UMt SRS i s d
Ieads t hrough saighizdbeenimg;

keeping said adhesive fIOW1ng from said opening of said

dispenser;

moving said dispenser 1relative to said 1leads in a

direction from one lead to another so that said distance

is kept constant; and

applying said adhesive to a portion of said leads to ﬁhich

a semiconductor chip is to be fixed, respectively.

2. A method of applying an adhesive to a plurality
of 1leads of a lead frame, according to claim 1, wherein:
said opening of said dispenser is a nozzle having an
inside diameter; and
said distance is one-fourth to three times as long as said
inside diameter.

3. A method of applying an adhesive to a plurality
of leads of a lead frame, according to claim 1, wherein:

~said dispenser is moved horizontally by X-Y rectilinear
mechanism.

4, A method of making a semiconductor device
having a semiconductor chip, comprising the steps of:
preparing a lead frame having a plurality of 1leads,
positioning an opening of a dispenser against one of said
leads at a distance determined by the inner diameter of
said opening;
keeping said adhesive flowing from said opening of séid
-dispenser;
moving said dispenser relative to said leads in a
direction from one lead to anothei so that said distance

is kept constant;

REPLACEMENT SHEETS SS
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¥ Claim{s)
0 Drawings) i v
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el ectriccally con eREHLAQEMEMT @HEEEalds to corresponding termnals forned

‘on sald sem conduft pr
.sen1conductor chi
‘device having a s
opening of said d
di stance is one-f urth to three tln

vel y;
f hod of
accof 8i Substitutd sheetds 1aNowember 1999
e having an inside dianeter;
s as long as said dianeter. 6.

met hod of maki ng—=
-according to claim4, wherein:

bEHI conauct or
sai d di spenser

making a sem conductor

and said

devi ce having a semi conductor chip,
is nmoved horizontally by X-Y

rectilinear mechasgifing said adhesive to a portion of said leads to which

a semiconductor chip is to be fixed, respectively;

mounting said semiconductor chip on said leads through

said adhesive;

electrically

connecting

said leads to corresponding

terminals formed on said semiconductor chip, respectively;

and

packaging said leads and said semiconductor chip.

5. A method of making a

having a

wherein;

semiconductor

semiconductor device

chip, according to claim 4,

said opening of said dispenser is a nozzle having an

inside diameter; and

said distance is one-fourth to three times as long as said

diameter.

6. A method of wmaking a

having a

wherein:

semiconductor

semiconductor device

chip, according to claim 4,

gaid dispenser is moved horizontally by X-Y rectilinear

mechanism.

and packagi ng said | eads and said

A



