USIFNG THE SAME The invention relates to an insulating f

i nproved characteristics, and a lead frane using the sane, and nor A
particularly, to an insulating filmto be punched by suppressing the Py
occurrence of burrs and chips, and a ljead frame using the sane.
Se-cal l ed pre-fabrication | ead franmes have been proposed to realize high
density nounting of semicon- ductor chips in the formof COL (Chip on
Lead), LOC (LeaNSUDATENGP)FIEN GWITH IMPROKEDdPUNCHINEatHARNCTERIS-

[ NSULATI NG FI LM W TH | MPROVED PUNCHI NG CHARACTERI S- TI CS AND LEADd@gﬁéﬁ%Fr
dPOSs

TICS AND LEAD FRAME USING THE SAME v/

The invention relates to an insulating film with
improved characteristics, and a lead frame using the
same, and more particulariy, to an insulating film to
be punched by suppressing the occurrence of burrs and

chips, and a lead frame using the same.

So-called pre—f;brication lead frames have been
proposed to reaiize high density mounting of semicon—
ductor chips in the form of COL (Chip on Le#d), LOC
(Lead on Chip), etg. This kind of a lead frame is
provided with an iﬁsulating film punched by a predeter-—
mined configuration and adhesively fixed on an inner
lead portion thereof, wherein the insulation film is
composed of a polyimide-based film having a high heat—
proof property and thermoplastic or thermosetting
adhesive layers on both surfaces (or one surface) of
the polyimide-based film.

In providing the insulating film, an apparatus
comprising punches and a die is used to punch an insu-
lating film placed on the die by lowering the punches,

wherein a clearance between each of the punches and the



provided with an insulating filmpunched by a predeter- nmned
colfiguration and adhesively fixed on an inner |ead portion thereof,
wherein-the insulation filmis conposed of a polyimde-based film having a
hifgh heat- proof property and thernoplastic or thernosetting

adhesive | ayers on both surfaces (or one surface) of the polyim de-based

film In providing the insulating film an apparatus conprising
punches and a die is used to punch an insu- lating filmplaced on the die
by 1 owering t heepunehasius telierel @u%pci'le%%r amee okelveenceach ehiblae gynches
and the die is adjusted to suppress

the occurrencettnf ahines oft pulnle® itigme hef 1[hl$lil(1|a.ltri@gt e lmnadkdaburgsf i b and
burrs at edges of a punched insulating film
edges of a punched insulating film.

In the conventional insulatiné film to be wused
for the COL 1lead frame, the LOC lead frame, etc.,
however, there is a disadvantage in that the occurrence

. of chips and burrs can not be suppressed sufficiently,
even if a clearance between a punch and a die is ad-
justed, because mechanical characteristics of an insu-
lating film to be punched are varied, especially, in
fegard to an edge tearing resistance. Consequently,
the dimension precisioﬁ of the punghed insulating film
is 1lowered to hide an area for bonding wires on the
lead frame by the burrs and the éhips. This means
that it is impossible for bonding wires to be bonded
between the lead f;ame and a semiconductor chip mounted
thereon.

There are further disadvantages in the conven-
tional insulating film in that burrs and chips tend to
be accumulated between the punch and the die, so that
the position preciéién of fixing a puhched insulating
film on a lead frame is lowered, and that marks of
burrs and chips are impressed on a punched insulating
film to be thereby classified faulty. This

means that the cleaning of the punch and the die must

be often carried out.



In thesconventional insulating filmto be used for the COL |lead frane, the
LOE | ead franme, etc., however, there is a disadvantage in that the
occurrence of chips and burrs can not be suppressed sufficiently, even if
a cl earance between a punch and a die is ad- justed, because nechani cal
characteristics of an insu- lating fildnto be punched are vari ed,
especially, in regard to an edge tearing resistance. Consequent | vy,
t he di nension precision of the punched insulating film is |lowered to hide
an area for bonding wires on the l|ead frane by the burrs and the chi ps.
This neans that it is inpossible for bonding wires to be bonded between
the lead frame and a sem conductor chip nounted thereon. There are
further disadvantages in the conven- tional insulating filmin'that burrs

and chips tend to be ggg?lp?ll@éfg, bget ween, 1 hg,?jo%glhcgi@ntché hﬁ]%ein%oir?snoatt hat

the position precision o I X ng° a punched n ing fi 9 ead

frame is |oweregrodide ARl iR@iketidd PHES Wh ChlprVa | PILSHGE on
punched insul ati ng
} characteristics and a lead frame using the same in
which the occurrence of burrs and chips are effectively
suppressed.

It is a further object of the invention, to
provide an insulating film with improved punching
charactéristics and a lead frame ﬁsing the same in
which a high dimeﬁsiqn precision is obtained, and no
accumulation of burrs and chips is found on a punch and
a die in a punching apparatus.

According to the feature of the invention, an
insulating film with improved punching charaéteristics,
comprises . |

an insulating base film having an edge tearing
resistance of 50 to 70kgf/20mm ; and

insulating thermopléstic or thermosetting adhe-—
sive layers provided on at least one surface of the
insulating base film.

According to another feature of the invention, a
lead frame wusing an insulating film with improved
punching characteristics, comprises

inner lead portions to be connected to a semi-

conductor chip ;



film to be thereby classified faulty. This nmeans that the

cl eaning of the punch and the die nust be often carried out.

3 . Accordingly, it is an object of the invention to provide
ah insulating filmwith inproved punchjng characteristics and a |ead franme
using the same in -which the occurrence of burrs and chips are effectively

suppr essed. It is a further object of the invention, to provide an
insulating filmw th inproved punching characteristics and a |ead frane
using the sane in outer lead portions to be connected to external

circuits ;and
insulating films punched to be a predetermined
configuration, the punched films adhesively fixed to
. the inner lead portions ;
wherein the punched films comprise insulating
base films having an edge tearing resistance of 50 to

70kgf/20mm.

The invention will be explained in more detail
in conjunction with apﬁended drawings, wherein:

Fig. 1 is an explanatory view showing a conven-
tional abparatus for fixing an insulating film to a
lead frame,

Fig.'zA is a perspective view showing a semicon-
ductor chip package,

Fig. 2B is a cross—sectional view cut along the
line 2B-2B in Fig.2A,

Figs. 3A and 3B are explanatory diagrams ex—
plaining mechanism for the occurrence of punching burrs
and punching chip in a conventional apparatus for
fixing an insulating film to a lead frame,

Fig. 3C is an explanatory diagram explaining the
punching burrs as explained in Figs. 3A and 3B,

Fig. 4 is a plan view showing a lead frame using



whi ch a high di nension precision is obtained, and no accunulation of burrs
and chips is found on a punch and a die in a punching apparatus.

Accordi-ng to the feature of the invention, an insulating filmwth

i mproved punching characteristics, cpnprises an insul ati ng base
fil'mhaving an edge tearing resistante of 50 to 70kgf/20nm ; and

I psul ating thernoplastic or thernosetting adhe- sive |ayers provided on at

| east one surface of the insulating base film According to anot her
feature of theni nyaguil@fing rhieRdihr aHCeXsbRImaAtI RSLbRAUIAY TtéMhLh

I mproved punching characteristics, conprises : I nner | ead portions
to be connect ddveatdomgn - conductor chip

Fig. b5 is a graph showing the test results in
the experiment,

Fig. 6 is a plan view showing a lead frame using
an insulating film in a preferred embodiment according
to the invention, and

Figs. 7A and 7B are cross—sectional view showing
a punch and a die for punching an insulating film in

the preferred embodiment.

Before explaining an insulating film with im-—-
proved punching characteristics and a lead frame using
the same in the preferred embodiments according to the
invention, a con;entional apparatus fof fixing an
insulating film to a lead frame will be explained.

Fig. 1 shows the conventional apparatus for
fixing an insulafing film to a lead frame. The appa-—
ratus comprises a die 2 for placing an insulating film
4 thereon, punches 5 for punching the insulating film 4
and adsorbing 'punched insulating films 4 on the tip
plane by vacuum, a punch guide 3 for guiding the punch-
es 5 through guide apertures thereof, a heater 6 for
heating a lead frame 1 placed thereon to be a predeter-—

mined temperature, a punch holder 51 for holding the



4 < outer lead portions to be connected to external «circuits ;and
insulating filnms punched to be a predeterm ned configuration, the punched

films adhesively fixed to the inner |ead portions ; wherein the
ptnched films conprise insulating base filnms having an edge tearing

resi stance of 50 to 70kgf/20mm 6 The invention wll be expl ained
in nore detail in conjunction with appended draw ngs, wherein

Fig. 1 is an explanatory vieM/shomAng a conven- tional apparatus for

fixing an insub@hln@s sl Mt oy ! .‘ﬁaadfgzr txcal ly nl:d\% gg'%éjgs p%r{%eﬁressoem lve
vi ew showi ng a sem con- ductor | p packa
Cross-sectionaf ViigW £8d 3SR, tdfd a cy11nder 53 for generating a '
movjng force to be applied to the shank 52. In some
use, a spacer 54 may be provided.

In operation, the insulating film 4 is trans-
ferred on the die 2 by an transfer apparatus (not
shown), when the punches 5 take an upper position. At
the same time, the le#d frame 1 is also transferred on,
a predetermined position on the heater 6. Then, the
punches 5 are moved down to punch the insulating film
'4, so that the punched insulating films 4 adsorﬁed on
the tip plane of the.punches 5 by vacuum are lowered
to be pressed on the heated lead frame 1 on the héater
6. Thus, the lead frame 1 which is fixed with the
punched insulating films 4 are obtained. Then, the
insulating film—f}xed lead frame 1 is processed. to
adhesively attached to a semiconductor chip for fabri-—
cating a semiconductor chip package.

Figs. 2A and 2B show the semiconductor chip
package thus fabricated. The semiconductor chip
package comprises a semiconductor chip 7 having elec—
trodes thereon, and a lead frame 1 fixed with punched
insulating films 4, wherein the lead frame 1 is adhe-
sively attached to the semiconductor chip 7 by the
fixed insulating films 4, and a inner lead portion of.

the lead frame 1 is bonded to the electrodes by bonding



line 2B-2B in Fig. 2A Figs. 3A and 3B are explanatory diagrams ex-

pl ai ni ng mechani smfor the occurrence of punching burrs and punching chip
in a conventional apparatus for fixing an insulating filmto a |ead frane,
Fig. 3Cis an explanatory di agram expl ai ning the punching burrs as '

expl ained in Figs. 3A and 3B, #{g. 4 is a plan view showing a | ead
fgame using 5 an insulating filmin an
experiment according to the invention, Fig. 5is a graph show ng

the test resul{$-e8 gt h_@ugﬁ(pgﬁé{m{]tw}role strudifre &4 Stl-?sopéd-:%cvcinedlt\.’tcs—hom ng
a lead frame using an insulating filmin a preferred enbodi nent accordi ng
tor chip 7 1is sealed to expose only an outer lead
portion of the lead frame 1 by molding resin 9 (not
shown in Fig. 2A, but in Fig. 2B). In the semicon-
ductor chip package, the punched insulating films 4
are, for instance, polyimide films, on the both sur-
faces of which thermoplastic or thermosetting adhesives
are layered to provide heat-proof characteristics of
250 to 400°C . As undersfood from the illustration in
Figs. 2A and 2B, the position precision of the lead
‘frame 1 on the semiconductor chip 7 must be high,
bécause the inner leads must be preéisely and stably
bonded to the electrodes by the bonding wires 8.

Fig. 3A shows operation in which an insulating
film 4 composed of a pol&imide filﬁ 4a and adhesive
layers 4b is preséed to result in a compressive break-—
age point 10 in the polyimide filﬁ 40 by a punch 5 and
a die 2, while substantially no deformation is found in
the adhesive layers 4b, so that punching chips and
punching burrs are generated in accordance with the
compressive breakage point 10.

Fig. 3B shows operation in which the adhesive
layers 4b of the insulating film 4 are first punched,
and the polyimide film 4a of the insulating film 4 are
then punched, so that no compressive breakage point is

found 1in the polyimide film 4a. Consequently, burr



to the 4 nyention, and Figs. 7A and 7B are cross-sectional view
showi ng a punch and a die for punching an insulating filmin the
preferred enbodi nent. Before explaining an insulating filmwth
im proved punching characteristics and a lead franme using the sanme in
the preferred enbodi nents according to 8he invention, a conventional

apparatus for fi&ﬂ&“&ﬁﬁb.iJﬁ“ﬂéﬁié&hJﬂJﬂQé(%&§463H¥fJfY§3‘Ml | be expl ai ned.

Fig. 1 shows the conventional apparatus for I XIng an'insulating filmto a
lead frame.  The apparhe I aldieIHY | v Udh A fofd Pl@CI R AT iinkasat | ng
film 4 thereon, punches 5 for punching the insulating film4 and

adsor bi ng punchethe tisent ain nighsu latsing @1 Inhet tig) pyrciead biyn waparwhiom pusnch
guide 3 for guiding the punch- es 5 through guide .apertures thereof, a
heater 6 for heshawy in Rl fFame Fid-add ishaedmrnindgke by meshandical

characteristics of the insulating film 4, among which
an edge tearing resistance of the insulating film 4 is
a very important facltor to suppress the occurrence of
punching burr and punching chips.

Fig. 3C shows four kinds of the punching burrs,
wherein the burr interrupts the bondiﬁg wire 8 to be
"borided to an inner lead of the lead frame 1.

Polyimide films now available for this purposé
are listed to indicate mechanical characteristics in

the Table 1.

TABLE 1
\. UPII.F.X-'S- UPLLEX-R UPILEX-M KAPTON-Y KAPTON-H '
TENSILE
STRENGTH | .
(kef/mn?) 40 25 10 30 25
ELONGATION
(%)
30 130 60 ’ 86 80
TENSILE
ELASTIC
MODULUS 900 380 §50 352 Joz2
(kgf/ma?) -
TEARING 500
STRENGTH ~
(kgl/mm?) 330 750 580 — —
ENGE
TEARING
RESISTANCE 23 10 — —_ —
(kgl/20mm)
TUERMAL
EXPANSION
COEFFICIENT 0 32 1 0~25 —_— —
(PrM)




m ned tenperature, a punch holder 51 for holding the

6 3
down,

punches 5, a shank 52 for vertically nmoving the punches

5u

p and

and a cylinder 53 for generating a noving force to be applied to
t hée shank 52. In sone use, a spacer 54 may be provided.
operation, the insulating film4 is trans- ferred on the die 2 by an
transfer apparatus (not shown), when the punches 5 take an upper

of the mechanical characteristics.

In

posi tion. At the sane tine, the | ead frane 1l is also transferred on a
predeterm ned position on the heater 6. hen, the Eunches 5 are noved
down to punch the insdiSat uRgeristerdsfrep Fhﬁttﬁhéep&nc ke i meeharifgifil ns
4 adsorbed on e I h unches 5 by cuum are | owere to be
pressed on tkma%ﬁ%ﬁﬁﬁ&ﬁgp 1f°rsarr8tf %BE Pﬂéyﬁ@éggr {8REMEEhg." WERETy .
Therefore, punching burrs and punching chips tend to
occur dependent on the deviation from a desired range

Next, an insulating film 4 with improved punch-

ing characteristics and a lead frame using the same

the preferred embodiment will be explained.

Fig. 4 shows the lead frame 1 having inner

portions 1A and outer lead portions 1B, and the

in

lead

insu-

lating films 4 adhesively attached to the inner

portions 1A of the lead frame 1.

lead

In the experiment conducted by the inventoré, 30

pieces of insulating films 4 are prepared and adhesive-

ly attached on the lead frame 1 as shown in

Each piece has two punched insulating films 4,

divided into plural groups, each of which is
in edge tearing resistance from other groups.
Such insulating films are fabricated

steps as set out below.

Fig.

and.

by

4.

is

different

the

First, solvent is added to a starting material

such as polyamide acid, etc. to provide varnish.
Next, the varnish is coated on a metal mold, a roller,
etc., and then heated to be dry. Then, the dried

film is peeled from the surface of the metal meld,

roller, etc. Thus, polyimide-based films

are

the



6.

S

a lead frane 1 fixed with punched

Thus, the lead frame 1 which is fixed with the punched insulating
fil’'ms 4 are obtai ned. Then, the insulating filmfixed lead frane 1
to adhesively attached to a sem conductor chip for fabri-
cating a sem conductor chip package. Figs. 2A and 2B show the
sem conductor chip package thus fabtPcated. The sem conductor chip
package conprises a sem conductor chip 7 having elec- trodes thereon

processed

and

insulating films 4, wherein the |ead

fixed

frame 1 is adh Lygly t .to 1he sem conducto hip 7 by the
i nsul ating fi |8ngti,§h§§a %ﬂl‘? n%‘g}?ggle‘%% fpaib’F"r*T%nf’“iﬁ P‘E‘h‘él‘{eéicp rRakdh 15%f%m8ﬁied
to the electro bondj . ) 7 Wi res
such that a mhgﬁé g%?u§€€#€8%¥ ?hethe Rebrifide-based film.

n

I insulating films with adhesive layers thus
fabricated, the edge tearing resistance is changed by
adjusting a water component.

For this purpose, a solvent having the water
absorbing property is used. ' Thus, the edge tearing
resistance is determined to be a predetermined value'by
a non-volatile amount of the sol?ent which is con-
trolled at the heating and dry'sééﬁ.

The ﬁeasurement of the edge tearing resistance
is specified in the JIS C2318 6.3.4. |

In this standard, five test pieces each having a
width of 20mm and a length of 200mm are sampled without
any concentration on a specific area in longitudinal
and transversal df;ections whole length and width of a
film to be measured. Each test piece 1is passed
through an aperture of a stationary testing device, and
then folded to face each at the both ends. Then, the
folded ends of the test piece are chucked to be pulled
in a direction at the speed of 200mm per one minute by
a tensile member. Then, a mean value and a minimum
value of pulling forces by which the test piece is
teared are measured as the edge tearing resistance.

Referring back to Fig. 4, the 30 pieces of the

insulating films 4 are punched to be adhesively fixed



tor chi;p 7 is sealed to expose only an outer

the sem con-
for instance,

characteristi
illustration
1 on the semn

| ead portion of the |ead

frame 1 by nolding resin 9 (not shown in Fig. 2A but in Fig. 2B). I n
duct or chi p package, the punched insulating filns 4 are,
polyimde films, on the both sur- faces of which
t hernopl astic or thernosetting adhesi ¥és are |ayered to provide heat - proof
cs of 250 to 400[err]C.. As understood fromthe
in Figs. 2A and 2B, the position precision of the lead frane
conductor ch st be he. |n er leads nust
IRGULEkERs" "ottt orEneinrBed, BRCES S bREt KONG: bR Fes 5

be prectsely

Filo.  3A shous apeqhbl oBnhle ALl BPckosHLaLhngs EhL”11 2 T ERERE B 7

pol yi m de fil

es| ve ressed O resu in"a

conpr essi ve baﬁa%elnageaeﬁlaaeég bankhstpekytnbdﬁnéai&téggbyl?mpun&h 5 and

a die 2, whil

| ayers 4b Soahldat cpuBshifigdChipsoabHe BUNERANIgBBupS abe O&DEféFedtin

accordance wi

e substantially no deformation is found in the adhesi ve

th the conpressive breakage point 10.
edge tearing resistances, as explained before.

In obtaining the punched insulating films 4, the
occurrence percentage % of pdnching chips is measured
as indicated in Fig. 5, wherein a piece of two insulaf—
ing films 4 is determined to have generated punching

chips, when the punching chips are found in at least

‘one of the two insulating films 4 for the piece.

As understood iﬁ Fig. 5, the occurrence percent-—
age % is decreased, as the edge tearing resistance of
the insulating films 4 is irncreased. To be more
concrete, when a polyimide—based film having an edge
tearing resistance:equal to or greater thap.'BOkgf/ZOmm
is wused, the occurfence percentage % is approximately
0%. In this respect, the maximum edge tearing
resistance is limited to be approximately 70kgf/20mm,
because it is difficult to fabricate an insulating film
composed of a great amount of residual solvent by
heating varnish films coated on molds, rollers, etc.
As explained before, the amount of the residual (non-
volatile) solvent 1is reduced, the water or moisture
absorption property of an insulating film is lowered té

provide a small edge tearing resistance. In accord-



Fig. 3B shows operation in which the adhesive |layers 4b of the insulating
fil-m4 are first punched, and the polyimde filmd4a of the insulating film
4 are then punched, so that no conpressive breakage point is found in

t Re pol yi-m de fil m 4a. Consequently, burr

8 and chip are not generated substanti®fly. The inventors have
confirmed in experinents whether an insulating film4 is punched in
operation as shown in Fig. 3A or Fig. 3B is determ ned by mechani cal

characteristi Céﬂé’é. t@?fﬁ”?%‘ﬁ@t%%aﬂfé‘“ & e RPOPEIY Chi ¢ an%gdg@oﬁpﬁr,j,gw

resi stance of the insulating f a very |npo?tant actor to suppress
the occurrencethit PNNEQEEIL OMF [n@NFle PLOCHNEEY &P Dfe insulatirdg Of i Bis Shows

four kinds of the punching burrs,  wherein the burr interrupts the bonding
wire 8 to be 4 js preferable to be in a range of 50 to 70kgf/20mm.

Fig. 6 shows a lead frame 1 having inner lead
portions 1A and outer lead portions 1B of a LOC struc-—
ture, and insulafing films 4 of polyimide-based films
adhesively fixed to the inner lead portions 1A, wherein
a semiconductor chip (not shown) is adhesively mounted
on the inner lead portions 1A of the lead frame 1 by
the insﬁlating films 4. In this preferred embodi-
'ment, the insulating films 4 have an edge te#ring
resistance of 50 to 70kgf/20mm.

Figs. 7A and 7B show an apparatus for fixing
insulating films to a lead frame wﬁich comprises a die

Y 2 on which an insulating film 4 is transferred to be
pleased, punches.s for punching the insulating film 4
to provide two punched insulating films 4, a heater 6
for heating a lead frame 1 transferred thereén, and a
stripper 20 for stripping the insulating film 4 from
the upward moving punches 5.

In operation, the leéd frame 1 is transferred to.
be heated on the heater 6. At the same time, the
insulating film 4 composed of a polyimide film having
an edge tearing resistance of 50 to 70kgf/20mm and

thermoplastic or thermosetting adhesive layers on the

both surfaces of the polyimide film is transferred on



bonded to an inner |ead of the |lead frane 1. Pol yim de filns now
avarl able for this purpose are listed to indicate nmechanical

characteristics in the Table 1. TABLE 1

UPt LEX- S UPI LEX-R UPI LEX-M KAPTON-V  KAPTON- | | TENSI LE
STRENGTH (kgf/mmierr]) 40 2 83 40 30 25

ELONGATI ON (% 30 130 60 8 6 8 0
TENSI LE ELASTI C MODULUS 9 00 3 8 0 550 352 302
(kgf/mmierr]) TEARI NG 5 STRENGTH

N (kgf / ] &719) e 3|§3 o Theng 6“3586““93 slare R b@g dowREARPNG

RESI STANCE Puhch Y the insulating film @X9Fig0h), and the two

punched insulating films 4 are adsorbed on tip planes
" of the punches 5 by vacuum, and lowered to be adhesive-
ly fixed to the lead frame 1 (Fig. 7B).

Although the invention has been described with
respect to specific embodiment for complete and clear
disclosﬁre, the appended claims are not to be thus
limited but are to be construed as embodying all modi-
fication. and alternative constructions that may occur
'to one skilled in the art which fairly fall within the

basic teaching herein set forth.



THERMAL, EXPANSI ON COEFFICIENT 1 O 32 10~25 - -
(PRM 9 As understood fromthe

table 1,  the nechanical characteristics of the polyimde filns range
widely. Therefore, punching burrs and_punchi ng cfjf ur
dependent on the deviation froma desi f&d range Hlmmmmllﬂmlllﬁm

characteristics. Next, an insylating film 4*with4 miro¥ed” punch-
ing characteristics and a lead fra i the sane in the preferred
enbodi nent will be expl ai ned. Fig. 4 shows the lead frame 1 having

inner |ead portions 1A and outer |ead portions 1B, and the insu- lating
films 4 adhesively attgrhed hatling ifIN&" #i®&d improved punching char-

acteristics, comprising :

an insulating base film having an edge tearing

resistance of 50 to 70kgf/20mm ; and

insulating thermoplastic or thermosetting adhe-

2 sive layers provided on at least one surface of said

insulating base film.

2. A lead frame wusing an insulating film with

improved punching characteristics, comprising

inner lead portions to be connected to a semi-

conductor chip ;

outer lead portions to be connected to external

circuits ;and

insulating films punched to be a

predetermined

configuration, séid punched films adhesively fixed to

said inner lead portions ;

wherein said punched films comprise insulating

base films having an edge tearing resistance of 50 to

T0kgf/20mm.

3. A lead frame using an insulating film with

improved punching characteristics, according to claim

2, wherein

said insulating base films are of polyimide.

4. A lead frame wusing an insulating film with

improved punching characteristics, according to claim



portions 1A of the lead frame 1. In the experinent conducted by the
inventors, 30 pieces of insulating filnms 4 are prepared and adhesive- |y

attached on the lead frame 1 as shown in Fig. 4. Eé‘h—prete—has—Lmo___

punched insulating films 4, and is divided into pH each of
which is different in edge tearing ras stance from m 'J“m
Such insulating filns are fabricated by the steps as eec

First, solvent is added to a starting material such as pol yam de aC|d
etc. to provide varnish. Next, the varnish is coated on a netal nold, a
roller, etc.,2,amtereiren heated to be dry. Then the dried filmis

peel ed fronlthe surface of the netal neld, he ller,., etc Th WS
pol yi m de- based fi| gachf said insulating base films 'is cogﬁfd on

at least one surface with a thermoplastic or thermoset-

ting adhesive layer.

5. An insulating film substantially as described
with reference to Figures 3 to 7 of the accompanying

drawings.

6. A lead frame substantially as described with

reference to Figures 3 to 7 of the accompanying drawings.



obt ai ned, and adhesive | ayers are provided on both surfaces (or one

surface) of the polyimde-based film’ In insulating filnms with
adhesi ve layers thus fabricated, the edge tearing resistance is changed by
adj usting a water component. For this purpose, a solvent having the

wat er absorbing property is used. Thus, the edge tearing resistance
is determned to be a predeterm ned value by a non-volatile anount of the

solvent which is con- trolled at the heating and dry step. The
measur ement of the edge tearing resistand® is specified in the JI'S C2318
6. 3. 4. In this standard, five test pieces each having a wdth of

20mm and a |l ength of 200mm are sanpled wi thout any concentration on a
specific area in longitudinal and transversal directions whole | ength and
width of a film to be neasured. HBSTRAQTeSt piece is passed through
an aperture of a stationary testing device, and .

INSULATING FILM WITH IMPROVED PUNCHING CHARACTERISTICS AND

LEAD FRAME USING THE SAME

The occurrence of burrs and chips in punching an
insulating film is suppressed by adjusting an edge
tearing resistance of the insulating film. The edge
tearing resistance is preferably 50 to 70kgf/20mm for

the purpose of suppressing the burrs and the chips.

Figure 5



then folded to face each at the both ends. Then, the folded ends of the
test piece are chucked to be pulled in a direction at the speed of 200mm
per zone .minute by a tensile nenber. Then, a mean value and a mninmm
val ue.of pulling forces by which the test piece is teared are neasured as
the edge tearing resistance. Referring back to Fig. 4, the 30 pieces
of the insulating filnms 4 are punched to be adhesively fixed,

insulating filnms 4 are punched to be adhesively fixed to the inner |ead
portions 1A of the lead frame 1, wherein each piece consist of two
insulating filns 4, and classified into_the several groups of different
edge tearing resistances, as expl ai ned b&fore. : In obtaining the
punched insulating filns 4, the
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occurrence percentage % of punching chips is neasured as indicated in Fig.
5, wherein a piece of two insulat- ing filns 4 is determ ned to have

genef at ed "punching chi ps, when the punching chips are found in at | east

one of the two insulating filnms 4 for the piece. As understood in
Fig. 5, the occurrence percent- age %is decreased, as the edge tearing
resistance of the insulating filnms 4 is increased. To be nore
concrete, when a polyimde-based filmhaving an edge tearing resistance
equal to or greater than 50kgf/20mm is2/lUsed, the occurrence percentage %

Is approximately 0% hi respect, the nmaximum edge tearing
resistance is linited to be%pgﬂatmm 20fnR Tbecause it is
difficult to fabricate an insulating film conposed of a great anmount of
resi dual solvent by heating varnish filns coated on nolds, rollers, etc.
As expl ai ned before, the amount of the residual (non- &@ONDING)WIRE vent is
reduced, the water or noisture absorption property of Jan insulating film
is lowered to

FIG.2B
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provide a*smal| edge tearing resistance. In accord-

12 ance with the inventor's experinment, it 1is confirmed that an
edgesteari'ng resistance of the insulating films 4 is preferable to be in a
range of 50 to 70kgf/20mm. Fig. 6 shows a lead frane -1 having inner

| ead portions 1A and outer |ead portions 1B of a LOC struc- ture, and
insulating filnms 4 of polyimde-based filnms adhesively fixed to the inner
| ead portions 1A, wherein a semniconductor chip (not shown) is adhesively
mounted on the inner |ead portions 1A of the lead frane 1t by the
insulating filns 4. In this preferred enbodi- nent, the insulating
films 4 have an edge tearing resistance 7 50 to 70kgf/20mm Fi gs.
7A and 7B show an apparatus for fixing

FIG., 34
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insulating filnms to a |l ead frane which conprises a die 2 on which an
insulating film4 is transferred to be pleased, punches 5 for punching the
insulating film4 to provide two punched insulating films 4, a heater 6
for heating a lead frame 1 transferred thereon, and a stripper 20 for
stripping the insulating film4 from the upward novi ng punches 5.

In operation, the lead frane 1 is transferred to be heated on the heater
6. At the same tine, the insulating film4 conposed of a polyimde
filmhaving an edge tearing resistance of 50 to 70kgf/20nm and

t hernopl astic or thernosetting adhesive |layers on the both surfaces of the
polyimde filmis transferred on 13 t he
die 2. Then, the punches 5 are noved down to

4/7
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punch the.insulating film4 (Fig. 7A), and the two punched insulating
films 4 are adsorbed on tip planes of the-punches 5 by vacuum and | owered
to be adhesive- |y fixed to the lead frame 1 (Fig. 7B). Al t hough
the i nvention has been described with respect to specific enbodinent for
conpl ete and-clear disclosure, the appended clains are not to be thus
limted but are to be construed as enbodying all nodi- fication and
alternative constructions that may occur to one skilled in the art which
fairly fall within the basic teaching gfiein set forth

14 CLAI M5 1. An insulating filmwth inproved

punching char- acteristics, conprising :
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an insul atiing base fil mhaving an edge tearing resistance of 50 to

70kgf /20mm ; and i nsul ating thernoplastic or thernosetting adhe-
sive_layers provided on at |east one surface of said insulating base
film -2 A lead frame wusing an insulating film with inproved
punchi ng characteristics, conprising : inner |lead portions to be
connected to a sem - conductor chip outer |lead portions to be
connected to external <circuits ;and insulating filnms punched to be
a predeterm ned configuration, said punched filnms adhesively fixed to

said inner |ead portions wherein said punched filns conprise
insulating base filnms having an edge tearing resistance of 50 to
70kgf/20mm 3. A lead frane usi an insulating film wth

i mproved punching characteristics, acc¢drding to claim 2, wherein

EDGE TEARING RESISTANCE (Kgf/20mm)

30

|
Q
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100

OCCURENCE PERCENTAGE OF PUNCHING CHIPS (%)



sai d jhsdlating base filnms are of polyimde. 4. A lead frame using
an insulating film wth inproved punching characteristics, according
2, Wwherein. each of said insulating base

to =claim

films is coated on at |east one surface with a thernoplastic or thernoset-

ting adhesive | ayer. 5. An insulating filmsubstantially as described
6. A

with reference to Figures 3 to 7 of the acconpanying draw ngs.
| ead frame substantially as described with reference to Figures 3 to 7 of

t he acconpanyi ng draw ngs.
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