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BACKGROUND OF THE INVENTION

Field of the Invantion

The present invention relates to a lead frame for a
semiconductor devices and in particular toc a lead frame for
LOC used in a semiconductor which is subiected to mold
packaging in an LOC structure.

Description of the Related Art

Lead frames for semiconductor daevices having an ﬁoc
(lead on chip) structure or the like, which can realize
high density assembly, are known in the art. One of them
is a lead frame used in a system whare a high heat-
reéistant insulating film coated with A thermoplastic or
thermosetting adhesive layer is applied to one side or
both sides of the lead-frame and a semiconductor chip is
mounted on the high heat-resistant insulating film under
heating or under pressure.

For the lead frame in this system, it is cdmmon
practice to use a polyimide film as the high heat-
resistant insulating film, and, in the applicaticn of the
film to the lead frame, die stamping application is used.
Specifically, a film in a reel form is stamped by means of
a die into a desired shape and then applied to the lead -
frame under heating or under pressure.

According to tais method, the film is stamped by
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means of a die, and the stamped film is then applied to
the lead frame in its desired position. Thexefore, the
amount of the tape used is large, resulting in increased
cost. Further, since stamping of the film produces a
waste film, the material is wasted. Furthermore,
absofﬁtion of moisture into the polyimide film leads to a
fear of package cracks being created.

in order to eliminate such inconvenience, a method
has been proposed which comprises: coating an_adhesivé
onts a lead frame in its area where a semiconductor device
is to be mounted; and jointing (bonding) the semiconductor
device to the Iead.frame with the aid of this adhesive.

For the coating of tﬁe adhesive, a device comprising
a combination of an X-Y¥ robot with a dispenser is
generally used to coat the adhesive onto a lead frame in
its area where a semiconductor device is to be mounted
(for example, a front end of an inner lead). 1In |
particular, when an adhesive is applied to thé front end
of the lead, a spot coating method is used. 1In this
method, what is :equired is only to coat a reguired amount
of the adhesive onto the lead frame. Therefofe. no waste
material is produced, and no expensive die.is requi:ed,
advantageously resulting in reduced production cost.

A varnish adhesive (for example, a solution of an
adhesive resin in a Solvent) is coated by ejecting the -

adhesive through a cﬁpillary needle (or nozzle) by means
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of air pressure onto a lead frame in its predetermined
area while moving the needle (or nozzle) on the lead
frame.

Fig. 1 is a plan view of a conventional lead frame
coated with an insu;ating adhesive. A lead frame 1
comp;ises: inner leads 2 concentrated in a semiconductor
chip mounting region and provided so as to face each other
from both directions; outer leads 3 connected respectivaly
to the inner leads 2 and provided parallel tc one ancﬁher;
a tie bar 4, provided on the outer leads 3 in thair
portians to ﬁe exposed after plaatic melding, so as to
connect the leads to one another; and a frame saction 5
provided on both sides of the frame so as to sﬁpport the
tia bar 4.

In a lead frame having such a structure, an
insulating adhesive 6 is coated by the above method cnto.
the front end of the inner leads 2. A semicondﬁctcr chip
(not showm) is mountéd inside a chip shape line 7
indicated in Fig. 1. The  semiconductor
chip, when mounted; is bonded to thé insulating adhesive 6
on the leads under heating or under pressure.

Accordiﬁg to the lead frame using the conventional
adhesive ccating means, a varnish adhesive is placed in a
container and ejected from the container with the aid of
air pressure. In this case, a time lag is created between

the initiation of the pressurization and the incitation of
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the ejection. This appears as a change in adhesive in the
container. Further, when the application of air pressure
is stopped, the ejection of the adhesive is not
immediately stopped due to the influence of the residual
-pressure or the like in the container. For this reason,
the ébverage of the adhesive is instable at the time of
the initiation of the coating and the termination of the
coating. A large variation in coverage of the adhesive
adversely affects the fixation of the semiconductor chip

and wire bonding.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
llead frame for LOC which can reduce a variation in
covefage of the insulating adhesive and enables fixation
of a semiconductor chip and wire bonding to be stably
performed.

The above object can be attained, according to the
present invention, by a lead frame for LOC, comprising an
insulating adhesive, for fixing a semiconductor chip,
coated on innar leadé in their regions where the
semiconductor chip is to be mounted, a covérage regulating
lead being provided adjacent to an inner lead, leccated at
the outermost end in the semiconductor chip mounting
region, and outside the semiconductor Chié mounting

region.
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According to the above constitution, upon the
initiation of coating of an insulating adhesiva in a
varnish form, the adhesive is coated on a coverage
regulating lead provided cutside thae semiconductor chip
mouncing region. AZSter the pressure fluctuation in the
cont;iner is settled, the adhasive is ejected from the
container onto the inner leads. Similarly, upon the

termination of the ejection, the adhesive is ejected from
| the container onto.a coverage regulating lead frovided
adjacent to the last inner lead to avoid the influence on
the coating of the adhesive onto the last inner lead.

This enables the adhesive to be coated onto each inner
lead without crcating any variation in coverage of the
adhesive, Therefore, the fization of a semiconductor chip
and wire bonding can be stably performed.

Accozrding to a preferred embodiment of the present
invention, the coverage regqulating lead is linked to an
inner lead located within the semiconductor chip meunting
region.

In this constitution, a covarage regulating lead can
be provided so as to be branched from the outermast inner
léad of both sides, permitting the production prccess and
cost to be held on a level comparable with the |

conventional constitution.

Sheet Has Been Replaced

T II




BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of a conventional lead frame
coated with an insulating achesive; and
Fig. 2 1s a plan view of a lead frame for LOC

according to the present invention.

PREFERRED EMBODIMENTS OF THZ INVENTICN

A preferred embodiment of the present invention will
be described with reference to the accompénying drawings;

Fig. 2 is a plan view of a leéd frame fer LOC
according to the present invention.

A lead frame 10 is composed mainly of iﬁner'lead: 11
and outer leads 12. The inner leads 11 are fabricated so
as for the front ends to be arranged within a chip shape
line 13, which is a sem;conductcr chip (not show) mounting
region, and provided sc as to face each other from both
directions. A coverage regulating lead 14 is provided in
the vicinity of the chip shape line 13 on both sides
(uppar and lower ends iﬁ Fig. 2) of tha grcup of innér
leads and linked to each adjacent inner lead 11 iﬁ its
portion near the boun&ary between the inner lead 11 and
~the outer lead iZ.

The cuter leads 12 are connected to tha respective
inner leads 11 (irn some le;ds, +wo inner leads being

connected in parallel to one cuter iead 12) and provided

" in parallel to one another. A tie bkar 15 is provided, on

the outer leads 12 in their portions to ke exposed after
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plastic molding, sa as to connect the leads to one
another. Furthef, a wide frame section 1€ is provided o
both sides of the frame so as tc support the tie bar 15.

In a lead frame 10 having the above structure, an
insulaging adhasive 17 is coated ontc the front end of tl
inner leads 11, and an insulating adhesive 18 is coated
onto the front end of the covarage regqulating lead 14.
For example, an adhesivé in a varnish form prepared by
- dissolving a thermoplastic adhesive having a gl;ss
transition temperature of 220°C in a sclvent may be used
as the insulting adhesives 17, 18. A dispenser may be
used for coating the adhesive. Specifically, an
insulating adhesive dissolved in a varnish form is pliceﬁ
in a container, into which air can be externally fed, and
the adhesive contained in the container is diracted to a
needle through which the adhesive is eiected onto the
leads.

As described'above, the coverage of the adhesive is
instable at the time.of the initiation of the coating and
the termination cf the coating. A large variation in
coverage of the adhesive adversely affects the fixation ¢
~a semiconductor chip or wire bonding. Therefore, in the
present invention, coating at the time of the initiation
of the coating and the termination of the coating is
performed on a coverage regulating lead 14. Since the

coverage regulating lead 14 is located cutside the chip.
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shape line 13, the insulating adhesive 18 coated on the _
coverage regqulating lead 14 is not used in the fixation of
a semiconductor chip. Therefore, a variation in coverage
of the adhesive on the coverage regulating lead 14 poses
no problem.

then the needie is transferred from the.cgverage
regulating lead 14 to the adjacent inner lead 11, the air
preﬁsure fed into the container is in a stable stats and,
thereafter, the adhesive is stably coated on the inner
leads 11, offering an even coating thickness. When the
coating to the end of tha inner leads 11 is completed and
the needle is transferred to the coverage regulating lead
14 located at the lower end, the feed of air jinto the
container is stopped cadéing & fluctuation in pressure in
the container. Since, howaver, as described above, the
needle is located outside the chip shape line 13, this
fluctuaticn does not affect the mounting cf the
semiconductor chip.

As described above, according to ﬁhe praéent
invention, an insulaﬁing adhesive can be coated onto each
inner lead in a semiconducter chip mounting regicn without .
creating any variation in coverage, enabling the fixation
of a semiconductor chip and wire bohding te be stably
performed, which can improve the reliability of the
semiconductor device. Further, a lead framé having such

properties can be produced at low cost.
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WHAT IS CLAIMED IS:

1. a léad frame for LOC, comprising an insulating
adhesive material, for fixing a semiconductor chip, coated
on inner leads in their regions where the semicoanductor
chip is to be mounted,

a coverage regulating lead being provided adjacent to
an inner lead, located at the outermost end in the
semiconductor chip mounting region, and outside the
semiconductor chip mounting region.

| 2. The lead frame for LOC according to claim 1,
wherein the coverage requlating lead is linked to an inner
lead located within the seﬁiconductor chip mounting

ragion.

This Sheet Has Been Rer

AR

* c L M S *



