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INSULATING FILM WITH IMPROVED PUNCHING CHARACTERIS-

TICS AND LEAD FRAME USING THE SAME ./ 

The invention relates to an insulating film with 

improved characteristics, and a lead frame using the 

same, and more particularly, to an insulating film to 

be punched by suppressing the occurrence of burrs and 

chips, and a lead frame using the same. 

So-callad pre-fabrication lead frames have been 

proposed to realize high density mounting of semicon-

ductor chips in the form of COL (Chip on Lead), LOC 

(Lead on Chip), etc. This kind of a lead frame is 

provided with an insulating film punched by a prede~er-

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 
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die is adjusted to suppress the occurrence of chips at 

the time of punching the insulating film and burrs at 

edges of a punched insulating film. 

In the conventional insulating film to be used 

for the COL lead 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 

regard to an edge tearing resistance. Consequently, 

the dimension precision of the punched insulating film 

is lowered to hide an area for bonding wires on the 

lead frame by the burrs and the chips. This means 

that it is impossible for bonding wires to be bonded 

between the lead frame and a semiconductor chip mounted 

thereon. 

There are further disadvantages in the conven­

tional insulating film id that burrs and chips tend to 

be 

the 

film 

accumulated betw~en.the pun~h and the die, so that 

~osition precision of fixing a punched 

on a lead frame is lowered, and that 

insulating 

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. 
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Accordingly, it is an object of the invention to 

provide an insulating film with improved punching 

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 

characteristics and a lead frame using the same in 

which a high dimerision precision is obtained, and no 

accumulation of burrs and chips is found on a punch and 

a die in a punching a_pparat.us. 

According to the feature of the invention, an 

insulating film with improved punching characteristics, 

comprises 

an insulating base film having an edge tearing 

resistance of 50 to 70kgf/20mm ; and 

insulating thermoplastic 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 using an insulating film with improved 

punching characteristics, comprises : 

inner lead portions to be connected to a semi­

conductor chip ; 
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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 ; 

whereiri 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 appended drawings, wherein: 

Fig. 1 is an explanatory view showing a conven-

tional apparatus for fixing an insulating film to a 

lead frame, 

Fig. 2A 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 
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an insulating film in an experiment according to the 

invention, 

Fig. 5 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 conventional apparatus for fixing an 

insulating film to a lead frame will be explained. 

Fig. 1 shows the conventional apparatus for 

fixing an insulating 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 
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punches 5, a shank 52 for vertically moving the punches 

5 up and down, and a cylinder 53 for generating a 

moving 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-

f erred on the die 2 by an transfer apparatus 

shown), when the punches 5 take an upper position. 

{not 

At 

the same time, the lead frame 1 is also transferred on 

a predetermined position on the heater 6. Then, th~ 

punches 5 are moved down to punch the insulating film 

4, so that 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 1 on the heater 

6. Thus, the lead frame 1 ~hich is fixed with the 

punched insulating films 4 are obtained. Then, the 

insulating film-fixed 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 

package thus fabricated. The semiconductor 

chip 

chip 

package comprises a semiconductor chip 7 having elec­

t rodes 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 
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wires 8, such that a whole structure of the semiconduc­

tor chip 7 is 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 understood from the illustration in 

Figs. 

frame 

2A 

1 

and 2B, the position precision of 

on the semiconductor chip 7 must 

the 

be 

because the inner leads must be precisely and 

bonded to the electrodes by the bonding wires ~-

lead 

high, 

stably 

Fig. 3A shows operation in which an insulating 

film 4 composed of a polyimide film 4a and adhesive 

layers 4b is pressed to result in a compressive break­

age point 10 in the polyimide film 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 operatiofi 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 in the polyimide film 4a. Consequently, burr 
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and chip are not generated substantially. 

The inventors have confirmed in e~periments 

whether an insulating film 4 is punched in operation as 

shown in Fig. 3A or Fig. 3B is determined by mechanical 

characteristics of the insulating film 4, among which 

an edge tearing resistance of the insulating film 4 is 

a very important factor to suppress the occurrence of 

punching burr and punching chips. 

Fig. 3C shows four kinds of the punching burrs, 

wherein the burr interrupts the bonding wire 8 to be 

bortded to an inner lead of the lead frame 1. 

Polyimide films now available for this purpose 

are listed to indicate mechanical characteristics in 

the-Table 1. 

TABLE 1 

-------- Urll.F.X-S. Ur 11.F.X-R UrlLF.X-M KArTOH-V KArTON-11 

TENSILE 
STRGHGTll 
Ckcr/mm 1

) .f 0 2 5 ... 0 3 0 2 5 

ELONGATION 
cu 

3 0 I 3 o· 6 0 8 6 8 0 

TF.NSll.li 
F.LASTIC 
MODUf.US 9 0 0 3 8 0 5 5 0 3 5 2 3 0 2 
Ogf/mm 1

) 

-· 
TEARIHG 5 0 0 
STRENGTH ...... 
(kgr/mm1

) 3 3 0 7 5 0 5 8 0 - -

liDGli 
TEARING 
RF.SI STANCE 2 3 .f 0 - - -

(kgf/20mm) 

TllliRMAL 
EXrANSION 
COE FF IC ll!HT I 0 3 2 I 0-2 5 - -

crr1.1> 
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As understood from the table l, the mechanical 

characteristics of the polyimide films range widely. 

Therefore, punching burrs and punching chips tend to 

occur dependent on the deviation from a desired range 

of the mechanical characteristics .. 

Next, an insulating film 4 with improved punch­

ing characteristics and a lead frame using the same in 

the preferred embodiment will be explained. 

Fig. 4 shows the lead frame 1 having inner lead 

portions lA and outer lead portions lB, and the insu­

lating films 4 adhesively attached to the inner lead 

portions IA of the lead frame 1. 

In the experiment conducted by the inventors, 30 

pieces of insulating films 4 are prepared and ~dhesive­

ly attached on the lead frame 1 as shown in Fig. 4. 

Each piece has two punched insulating films 4, and. is 

divided into plural groups, each of which is different 

in edge tearing resistance from other groups. 

Such insulating f iims are fabricated by the 

steps as set out below. 

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, the 

roller, etc. Thus, polyimide-based films are 
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obtained, and adhesive layers are provided on both surfaces 

(or one surface) of the polyimide-based film. 

In 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 solvent which is con­

trol led at the heating and dry ~tep. 

The measurement of the edge tearing re$i$tance 

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 longitudlnal 

and transversal directions whole length and width of a 

film to be measured. Each test piece is 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 20~mm 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 
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L insulating films 4 are punched to be adhesively fixed 

to the inner lead portions lA of the lead frame l, 

wherein each piece consist of two insulating films 4, 

and classified into the several groups of different 

edge tearing resistances, as explained before. 

.. 

·..: 

In obtaining the punched insulating films 4, the 

occurrence percentage % of punching chips is measured 

as indicated in Fig. 5, wherein a piece of two insulat-

ing films 4 is determined to have generated 

chips, when the punching chips are found in 

punching 

at least 

one of the two insulating films 4 for the piece. 

As understood in Fig. 5, the occurrence percent­

age % is decreased, as the edge tearing resistance of 

the insulating films 4 is increased. To be more 

concrete, when a polyimide-based film having an edge 

tearing resistance· equal to or greater than ''50kgf/~Omm 

is used, the occurrence 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 is reduced, the water or moisture 

., absorption property of an insulating film is lowered to 

provide a small edge tearing resistance. In accord-
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ance with the inventor's experiment, it is confirmed 

that an edge tearing resistance of the insulating films 

4 is preferable to be in a range of 50 to 70kgf /20mm. 

Fig. 6 shows a lead frame 1 having inner lead 

portions lA and outer lead portions lB of a LOC struc­

ture, and insulating films 4 of polyimide-based films 

adhesively fixed to the inner lead portions lA, wherein 

a semiconductor chip (not shown) is adhesively mounted 

on the inner lead portions lA of the lead frame 1 by 

the insulating films 4. In this prefarred embodi­

ment, the insulating films 4 have an edge tearing 

resistance of 50 to 70kgf /20mm. 

Figs. 7A and 7B show an apparatus for fixing 

insulating films to a lead frame which comprises a die 

2 on which an insulating film 4 is transferred to be 

pleased, punches 5 for punching the insulating film 4 

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 film 4 from 

the upward moving punches 5. 

In operation, the lead frame 1 is transferred to. 

be heated on the heater 6. At the same time, the 

insulating 

an edge 

film 4 composed of a polyimide film having 

tearing resistance of 50 to 70kgf /20mm and 

thermoplastic or thermosetting adhesive layers on the 

both surfaces of the polyimide film is transferred on 
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the die 2. Then, the punches 5 are moved down to 

punch the insulating film 4 (Fig. 7A), _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 

disclosure. 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. 
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CLAIMS 

1. An insulating film with 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-

~ sive layers provided on at least one surface of said 

insulating base film. 

'· 
2 . A lead frame using 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, said 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 

70kgf /20mm. 

3. A lead frame ~sing an insulating film with 

improved punching characteristics, according to claim 

2, wherein : 

said insulating base films are of polyimide. 

4. A lead frame using an insulating film with 

improved punching characteristics, according to claim 
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2, wherein. 

each of said insulating base films is coated 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. 


