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METHOD AND APPARATUS FOR STICKING. AN INSULATING FTIM

T A LEAD FRAME

The inventlon relates to a method and an appara
tus for asticking an insulationg (ilm Lo a lead frame,
aud more partlcutarly. to insulating film sticking
method and apparakus by which an insulating film is

adhesively attached on an inner lead portion of a lead

frame by stable sticklhg characteristics.

In acvvordance with the development of high
density mounting hechnology for LSIg, the number of
input and output ﬁins is increased relative tu an area
of semiconduclor chips. so that the number of the
semiconductor chips mounted on a circuit board is
decreased, and the size of Lhe circuit board 1is made
small. Thus, the high density mounting of LSls is
realized by using a mounting method of, for instance,
the lead type or.tﬁé sufface mountling type.
| A conventional semiconductor package using a
method of "LOC{Lead On Chip)" fabricated by the high
densily mounting technology comprises a sémiconductor
chip ha&ing elentrAdes thereon, and- a lead frame

having leads. adhesivcly altoached on the semlcohductor
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chip, wherein thg ieads are bonded to the electrodes b&
bonding wires, and the scmiconductor chip and the
bonded leads are sealed to expose an outer portion of
the leads by a packaging resin. In this semiconduétor
package, the altaching of the leads Lo the semiconduc-
tor chip is conducted by using a punched insulatiag
film having thermally activating adhesive layers on
both surfaces thereof. For this purpose, the punched
insulﬁting film is sticked Lo Lhe leads of the lead
frame in advance of a fabrication process [or the
semiconductor package. |

‘Here, a conventional method for sticking an
insulating film to a lecad frame will be explained.

In the sticking method, an insulaling film is
punched to provide s punched insulating film by-using a
punch and a die cooperating with each other. .The
punched insulating film is applied on a lead frame
which is * heated on a heater in accordance with the
lowering motion of Lthe punch. Thus, the punched
insulating film is adhesively attached on an inner lead
portion of the;ieda frame.

In the LOC type sewmiconductor package, the
punched insulating film is subject to thermal steps
such as the wirc.bonding, the resin seﬁling, etc. For
this reason, the punched insulating fi}m and adhesive

layers on the both surfaces must be heal-proof at a



10

15

20

25

temporature ranging 260 to 400°C .
In an experiment simtlar in condition to the
convent.ional method for stiecking an insulating film to

a lead framc, when a heat cycle in which a punch haviag

'a length ot 13.5mm is heated ﬁc a temperature of 4007T

for one and half seconds, and is then cooled for one
second is uonducted, it is detected in the analysis
result by FEM (Finite Element Method) that the punch is
burnt with a die in accordance with the thermal expan-
sion of the punch.

Therefore, a clearance is properly set between
the punch and the die in the conventional method for
sticking an insulating film to 2 lead frame to avoid
Lthe burning of tng punch with the die.

In addition to the application of a punched
insulating film to the LOC type sewicunduclor package,
it is also used for suppressing the difference of
position levels at a tip portion of lcads of o lead
frame and Lhe position shift of Lhe leads. For this
purpose, the same mathod as thea ahove dasnribed methed

"\
for eticking 'an insulating film to a "lead frame is

.used, wherein a punched lnsulating film 1ls not required

to be heat—proof-at a temperature of 250 to 400°C , bt
only to have a hest-proof rceisltance of approximatecly
150°C , because the punched Insulating [ilm is nol. used

for insulating the lsad frame from the semiconductar
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chip.

In the conventional meiho& for saticking en
insulating film to a lead frame, however, there 1is a
disadvantage in that an inéulating film is nat praperly
punched to reault in deformed edges (burrs and chipas
on a punched lnsulating film, when the punch has a
langth greater than 13 mm to arise the remarkable
infiuence on a cléarance between the punch and the dié
due to the thermal expansion of Lhe punch. In wvrder
to overcome the disadvantage, the punch and tha die
must be designed to provide e proper clearance therebc-
tween in the thermally expanded state, and the punch
must be pre-heated prior to operation.

Fufther, fhere is a disadvantage in that e
pressing force of the punch on the lead frame is large
to deform the punched insulating film, and, in & rare

case, the lead rrame;'as described in detall later.

Accordingly. it is an object of the invention Lo
provide a métho&$ and an apparcatus for sticking an
insulating film to a lead frame in which the influence
of thermal expansion of a punch is eliminated.

IL iz a further objectk of the invention to
provide a method a;d on apparatus for soticking an

insulating film to a lead frame in which a punched
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insulating film having no defloirmed edge is ovbtaiuned.

It is a still further object ot the invention to
prOVida a2 method and an spparatus for sticking an
insulatiﬁg Tilm tu a lead frawme in whick & pyéssing
torce of a punch an a lead Frama is appropriately set
not to bec too lerge.

According to the invention, a method for stick-
ing an insulating film Lo a lead frame, comprises the
ateps of:

punching a thevmally adhesive insulaL;ng film Lo
provide a punched film by a punch;

heating a lead frame to be a predetermined
temperature by a heater; and

prossing the punched film on the lead frsme on
the heater Ly Lhe punch, Lhe punched [ilm being slicked
to the lead frame

wherein said punching;

step 1s «carried out together with a step of
ahsorbing thermal expansion of the punch resulted from
recceiving a heat of the heater.

Accordlné 'Eo another feature of the lInvention,
an apparatus for sticking an insulating [ilm to a lead
frame, cﬁmpfiscsn

a punch moving up and down Lu puunch a Lhermally
adhesive ainsulating film, thereby providing a punched

film to be adsorbed on a tip plane of the punch;
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a dic for placing the thormall& adhesive inscu-—
lating film v be punched cduperaLively "with Lhe
punch; and

a heater for heatiné a lead frame;

wherein the. punch is cumposed ol -divided puuche;
having a clearance between each two of the divided
punches, and the punched film is pressed to be eticked
to the lead {rame on Lhe healer Ly Lhe divided punches,
while the clearance absorbs thermal expansion of the
divided punches resulted from receiving a heat of the

heater.

The invention will be explained in more detail
in conjunctisn with appended drawings, wherein:

Fig. 1 is an explanatory view showing a conven—
tional apperatus for sticking an insulating film to a
lead frame,

Fig. 2A is a perspective view showing a semicon—
ductor chip package. ’

fig. 2B is.; eross—scctional view cut along the
line 2B=-2B in Flg.2A,

Fig. 2C ‘s an explanatory diagram explaining
punching burrs which interrupt a bonding wire to be

bonded tu a lead [rame,

Figs. 3 and 4 are plan views showing lead frames
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to which punched insulating films are sticked,

Figo. EA and BB arc ckplah#tory views chowing an
apparalus for sticking an insulaling film to & lead-
frame in a first preferre& embodiment according to the
invention, |

Figs. 6A to 6D are explanatory views showing
punrhes to ba used in tha first praferred embadiment,
and o

Figs. TA Lo 7C are eaplanatory views Showing an
apparatus for sticking. an insulating film to a Ilead

frame in a scecond preferred cmbodiment according to the

invention.

Before explaining a method and an apparatus for
sticking an -insulating film to a lead frame in the
preferrcd ecmbodiments according Lo the invenliun, the
aforementioned conventinnal method for sticking an
insulating film to a lead frame will be again cx-
plained. |

fig. ‘1 'sﬁ;ws an apparatus to be used for the
conventivnal methud for sticking an insulating film to

a lead frame. - The apparatus comprises a die 2 for
4

placing an insulating film 4 thereon, punches 5 for

punching the insulating film 4 and adsorbing puached

insulating films 4 on the tip plane by vacuum, & punch
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guide 3 for guiding the punchos 5 through guide aper
tures thercof, a healer 6 fur heatlug a4 lead frame 1
placed thereon to be-QLpredetermined temperature, a
punch holder 51 for holding the punchcs 5, a shank 52
for vertically moving the punches 5 up and down. and a
cylinder 53 for genearvating a moving force to be applied
to the shank 52. In some use, a spacer 54 may be
provided.

In oaperation, the insulating film 4 i{s trans-
ferred on the die 2 by an transfer -dpparatus (not
shown}), when the punches 35 take an upper position. At
the same time, the lead frame 1 is also transferred on
a prodotormined position on the heater 6. Then, the
punclies 5 are moved down to punhch the insulating Ifilm

4 f0 thak the punched insulating Films 4 adsorbed on

the tip plane of the punches 5 by vacuum are lowered
to be pressed on the heated lead frame L on the heater
. Thus, the lead frame 1 which is sticked with the
punched in;ulating films 4 are obtained. Then, the
insulating film-sticked lead frame 1 is processed to
adhesively atta;héé to a semiconductor chip for fabri-
cating a sewicvaduclor chip pachayge.

Figs. 2A:. and 2ZB show the semiconductor chip
package thus T@abricated The semirondoclor chip

package compriscce a scmiconductor chip 7 having eclec-

trodes thercvon, and a lead [rame 1 slicked wilh punched
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insulaling films 4, wherein the lead frame 1 is adhe—"
sively attached to the.semiconductor chip 7 by the
stinkad.insulating filma 4, and & inncr lead portiun of
the lead frame 1 is bonded to the electrodes by bonding
wires 8. such that a whonle slruclture of the semiconduc-
tor c¢hip 7 is scaled to expose only an outer lead
portion of Lhe lead frame (1) by molding fesin Y (not
shown 1in Fig. 2A, hut in Fig 2R) In the semicon-
ductor chip package, the punched insulating films 4
are, [lor inslance, polylmide films, on the both sur-
faces of which tharmoplastin or thermosetting adhesives
are layered to provide hcat-proof cheracteristics of
250 to 400°C, us explained before. As understood
from the iilustration in Fige 2A and 2B, the position
precision of the locad frame 1 on the semiconductor chip
7 must be high, because the Inner leads must be pre-
cisely and stahiy bonded to the electrodes by the
bonding wires 8. For this reason, the punchel ifusu-—
lating films 4 must have the precision in dimansion as
high as.possiblg. Therefora, the influence of thermal
expansion of the ﬁ:nches 5 is reguired Lo be avoided in
a method and aﬁ apparatus for sticking an insulating
film to 2 lead frame. »
Fig- 2C shows four kKiuds of punching Lurrs which
occur 1n accordance with the influenca of the thermal

expansinn of the punches, wherein the burr interrupts
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the bonding wire 8 to be bonded to an inner lead [rame
vl Lhe lead frame |.

Figs. 3 and 4 show laad frames 1, on inner locads
of which punched insulating films 4 are sticked adhe-
sively, as explained betore.  The insulating films 4 as
shown in Fig. 3 is only required te have hcat-proof
characteristics of approximately 150°C, because the
films 4 are not.used for adhesively attaching the lead
frame 1 to a semiconductor chip, but for avoiding the
position_ level difference of Lhe inner leads and the
position shitt of the innar leads. On the other
hand,  the insulating filme 4 ae‘shown in Fig. 4 arc
used for the aforemenlioned LOC package.

The lead frame 1 aslshown in Fig. 3 is a lead,
frame of 412 Ni-Fe¢ alloy having a thickness of 15mm and
40 pins used for a DIP (Dual Inline Package), and . the
lead frame 1 as shown in Fig. 4 iz a lead frame of 42
Ni-Fe alloy having a thickness of 0.25 mm and 40 pins
used for a SOJ (Small Outline J-bend Package).

In order to avoid the deformeltion of the punched
insulating leQ .2 al Lhe Lime of being pressed on a
lead frame 1| due tn the large pressing foreca hy a
punch 5, as explained in Fig. 1, tho &pacer 54 ie wuscd
te prevent the punch 5 from being lowered duown Lo &
predetermined level.. However, 1t is troublesome to

provide a plurality of spacers having different spacer
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lengths in a practical apparatus.

Next, aun apparalus for slicking an 1nsulating
film to a lead frame in the first preferred embodiment
will be explained in Figs. 5A and 6B, wherein like
parts are [udicaled by like reference numerals as used
in Fig. 1. | |

In the firet peeferrcd embodiment, each of the
putches 5 is composed of two dlvided punches 5a which
are assembled on side planes to have a clearance B¢
having a gap ¢ and a lcngth 1 for abaorbing thermal
expansion thervof, as shown in Fig. 6A.

In one expcriment in which the divided punches
5a having a tofal width & of 18.5mm arc hcatced at 400%C
for one and hall secunds Ly Lhe heater 6 angd cooled
for one second., and this heal cycle is raepeated hy
twenty times, it is detected that the divided punches
Su are increased in temperature at tip portlions thereof
to be approximately 100°C, bui remain at a room tampar-
ature to be approximately 25 to 27°C at a verticel
point uf 1%mm from Lhe Lip portions Lhereof. In
accordance with tﬁ% result, the length 1 af the clear—
ance b&6¢ is proforable to be 15mm, sc Lhat the thermal
expansion is effeclively absorbed by Lhe clearance 5c.

In another experiment in which an insunlating
film 4 is placcd'ou.the dic 2 to be punched by the

punches 5, as shown in Figs. %A and 5B, wherein Lhe gap
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¢ of Lhe clearance 5C between the divided punches 5a is
changed to check the effect of absorbing the thermal
axpansion of the divided‘punches 52 and punching Lhe
insulating film 4 without resulting in fine deforma-
tions at wedges of punched insulating films. As e
regult, it is confirmed that the gap ¢ vl Llhe clearance
S5¢ which is equal Lo or greafer than 10um effectively
absnrhs Lthe thermal expansion of the divided punches
5a, and equal to or less than 30um e[fectively sup—
presses the genevation of [ine deformalions at edges of
the punched insulating films. When the gap ¢ of the
clearance 5C i3 504, fine deformations are clearly
observed at edges of the punched insulating films.

In the first preferred embodiment, thc punch §
as shown in Fig. 8A may Le modified Co be punches 5 as
shown in Figs. 6R tao 6D,

"In Fig. 6B, the punch 5 is composed of first and
Lhird divided punches 5 ¢ of a x b in dimension and a
sacond divided punch 5b of d x b in dimension, wherein
clearances B¢ of = gap ¢ are provided between the f[lrst
and second dlvldeaéuunches 5d and 5b and the second and
third divideﬁ punches 5b and 5d. In this punch 5,. it
is confirméd in 'an experiment that "a" is equal to or
greater Lhan "b", and *d” ls'greater than "b"” to pro-
vide a ﬂredetermined mechanincal strength. In practi-

cal, it is detected that, when "a" and "b" arc 1.2mm,
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and the gap ¢ is 304 m, the thermal expansion amount of
the punch § is only spproximately J4m. This means
that the madified punch 5 is effective to absorb the
thermal expansion. |

In Fig, GC. the punch 5 is composed of four
divided punches :Se having clearances ¢ of a gap <
betwecen ocuch two of the divided punches Se. In Gthis
slructure, longitudinal and transversal'thermal expan—
sions are absorbed - by the orthogonally  arranged
clearances be. It is confirmed in an experiment Lhat
the thermal expansion absorbing effect is increased, as
the number of divided punéhes is inereased, although
the mechanical strength thereof which is correspouding-
ly reduced must be considered.’

In Fig. 6D, the punch 5 ie composed of the four
divided punches §e¢ haviug Lhe clearaznces 5c qf the . gap
¢ which are the same as Lh&se in Fig. AC, while the
divided punches bc have recesses 5f on the tip planes
on which punched insulating films 4 are adsorbed. as
described befare, by vacunm. in this structure, the
punched insula%igé film 4 is not pressed on a lead
frame 1 by the recesses 5[, but by remaining portions
other than the recesses 5f of the divided punches 35Se.
For this structucre, the punch 5 1is advantageoualy
epplied to QFC lead Lrames, especlally, COT lead

frames, etc.
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“ The punch 5 iz nol composcd of divided punches,
but may be one integral Ludy pruvided wilh apertured
clearances, and other modification may be added there-
to.

In operation in Lhe first preferred embodiment.
an lﬁsulating film 4 is transferred on the die 2 by a
tranafor apparalus (not shown), end a lead framc 1 isa
transferred on the heater 6 Ly a (ransfer apparatus

{nol shown), a&s shown in KFig. 5SA. Then, the punches

5 which are in the structure selected from thosc in

Fig. 6A to 6D arc lowered to punch the insulating film
4, so that the punched i1nsulating fiims 4 adsorbed on
the tip planes of the punches 5 are lowered on the lcad
frame 1 which is heated ou Lhe heater 6 Lo be a prede—
termined femperature, as shown in Fig. SR Thus, the
punched.insulatihg films 4 are sticked on e&n inner lead
portion ul the lead frame 1 by a predetermined pressing
force appropriately generated hy the'bunches 5 which
are relcased from the influence of thermal expansion in
accordance with the presence of the clearances 5c.
Cnnsequantly,.-thé\ sticking position of the punched
insuleting films 4 arc remarkably high in precision.

An apparatus for gticking an insulating film 1o
; laad frame in Lhe second preferred embodiment accord-
ing to the invention.will be explained in Figs. 7A ¢to

7C, wherein like parts are Indicated by like reference
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numerals as used in Filgs. 5A and 5B.

In the sgcond preferred embodiment, the hecater §
is placed on d heater fixing plate 11 which {s verti-
cully moved by an air cylinder 12.

In operation, .an insulating film 4 having a
width of 16.5mm is trunsferred on Lhe die 2 by a trans-
fer apparatus (not shown), and a lead frame 1 is trans-—
ferred ubove the heater 6 by a tranafer epparotus (not
shown), as shown in Fig. 7A. In case of the 1lead
frame 1 as shown in Fig.}, the insulating film 4 is
composed of a polyimide film of 50xm in thickness and,
acryle—based thermosetciné adhesive layers each having
a thickness of 20//m coated on the both surfaces of the
poliamide filﬁ, and a temperature at which Lhe insulat-
ing films 4 are sticked to the lead frame 1 is 170°0C .

On the other hand, in case of the lead frame 1 as
shown in Fig.4, the insulating film 4 is composed of a
polyimide film of 504 m in thicknesg and polyether
amideimide odhesive layers each having a thickness of
204 cvovuled on the both surtaces of the polyimide
films, and n.hhmp;:aturq at which the iqsulating Films
4 arc sticked to the lead frame 1 is 340°C.

In Fig. 78, the heater 6 is moved up to contact
with the lead frame | which is thershy heated to be the

above described sLicking temporaturc.

In Fig. 7C, the punches 5 sre moved down to
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punch the inaulating film 1, so that thec punched insu-
lating films 4 are sticked to the lead frame 1.

In the second preferrad emhadiment, even 1if
thicknesses of the load frame 1 and / or the insulating
film 4 are changed and / or deviated, a pressing force
by which the lnsulating tfilms 4 are sticked to the lead
frame 1 is kept constant, becausc a position level of
the hecatecr 6 is changed Ly weans -of Lhe air cylinder
12,

Tn the second preferred embodimcnt, the punches
5 may be one zelected from the structures as shown 1in
Figs. 6A Lo 6D. |

Tn the second preferred embodiment, polycther
amideimide adhesive may be replaced by polyether—amide
or polyether—imide adhesive, and polyimide film may be
replaced by other heat-proof films.

In the firs. and second preferred embodiments.
an  insulating film composed of a heat-proof base film
and adhesive leyers may be replaced by an adhesive film

composed of only one adhesive layer.
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CLAIMS

1. A method-.f_or sticking an insulaling film to a leed
frame, comprising the staps of:

punching a thcrmally adhesive insulating film to
provide a punched film by a punch;

heating a lead f{rame Lo be 'a predetermined
temperature by a heater; and

pressing said punched film on said iead frame nn
safd  heater by said punch, said punched film being
sticked to said lead [fruome

wherein said punching;

step is carried out together with the atep of
absorbing thermal expansion of sald punch resulted from
receiving.a heét of said heater.
2. A method for asticking an insulating film to a lead
[rame, according to claim 1, wherein:

fajid préssing step is carried out toéether with
the gtep of placing said heater on a resilieul wount.
3. A method tof sticking an insulating ti1im to a lead
frame, Ancording to claim 1, wherein:

said ahsor;ing step comprises the sleps of
providing a clearance tor absorbing said thermal expan-
sinn in said punch.
1. An apporatus for sticking an insulating filim tu a
lead frame, compflslng:_

a punch moving up and down to punch a thermally
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adhesive insulating film, thereby providing a punched
film to be adsorbed on a tip plane of said punch;

a die for placing said thermally adhesive 1insu-
lating film .to be punched cooperatively with said
punch; and

a heater for heating a lead [rame;

wherein said punch is composed of divided punch-
es having a clearance between each two of said divided
punches, and said punched film is pressed to be sticked
to said lead frame on said heater by said divided
punches, while said clearance absorbs thermal expansion
of said divided punches resulted from receiving a heat
of said heater.

5. An apparatus for sticking an insulating film to a
lead frame, according to claim 4, wherein:

said heater is placed on a resilient mount.

6. An apparatus for sticking an insulating film to a
iead frame, according to claim 4, wherein:

said clearance has a length to terminate at a
point where said divided punchs have no influence of

) '~
said thermal expansion.

_7. An apparatus for sticking an insulating film to a

lead frame, according to claim §, wherein:
said resilient-mount is a hydraulic cylinder.
8. An apparatus for sticking an insulating film to a

lead frame, according to clalm B, wherein:
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gsaid divided punches are of nne integral body in
2 region higher than gaid point.
9. An apparatus [or slicking an insulating film to a
lead frame, according to claim 6, wharaein:

said divided §unchea are provided with recesses
on Llip planes Lhereof for not pressing sald punched

film.



