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LEAD FRAME

BACKGROUND QF THE INVENTION

Field of the Invention

The present invention relates to a lead frame for a
semiconductor device and in particular to a lead frame for
a semiconductor device which is subjected to mold
packaging.

Descripticn of the Related Art

Lead frames for semiconductor devices having a COL
(chip on lead) or LOC (lead on chip) structure, which can
realize high density assembly, are known in the art. One
of them is a lead frame used in a system where a high
heat-resistant insulatiné 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 £ilm under
heating or under pressure.

Fer the lead frame in this system, it is commen
practice to use a pelyimide film as the high hesat-.
resistant insulating film, and, in the application 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 dia into a desired shape and then appliad to the lead

frame under heating or under pressure.

According to this methed, tha film is stamped by
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means of a die, and the stamped film is then applied <o
the lead frame in its desired position. Therefore, 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. Furtharmore,
absorption of moisture into the polyimide film leads to a
fear cf package cracks being created.

In order to eliminate such inconvenience, a method
has been proposed which comprises: coating an adhesive
onto a lead frame in its area where a semiconducter device
is to be mounted; and jointing (bonding) the semiconductor
devica to the lead frame with tha aid of this acdhesive.

Tor the coating of the adhesive, a device comprising
a combination of an X-¥ fcbct with a dispenser is
generally used to coat the adhesive onte a lead frame in
its area where a semiconducter device is to ke mcunted
(for example, a front end of an inner lead}. In
particular, when an adhesive is applied to the front and
of the lead, a spot coating method is used. 1In this
method, what is required is ¢nly to coat a reguired amount
of the adhesive onto the lsad frame. Therasfore, no wastes
material is produced, and no expensive die is reguired,
advantageously resulting in reduced producticn cost.

A varnish acdhesive (for example, a scluciorn ¢f an
adhesive resin in a sclvént) is cerated by ejecting the

adhesive through a capillary reedle (or nozzle) by means
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of alr pressure onto a lead frame in its precdeterminad
area wnile moving the needle (or nozzle) on th= lead
frame.

A lead frama using thae conventional adhesive ccating
means poses prohlems_in;luding (i) that it is diffizult to
provide a thick coating and (ii) that a variation in
coating thickness occurs whan leads to be ccated with an
adhesive do not have an identical or substantlially
identical shape and lead spacing. A large variaticn in
coating thickness l=ads to a fear that, in bending a
semicaonductor chip to a lead frame, thickly ccated laads
alone are bonded to the semiconductor chip with thinly
coated lead remaining unbonded tc the semicconductor chip.
The lead which could not ke bonded to the semiccoaductor
chip kecomes flcated and, hence, instable, adversely
affecting the subsequent wire bonding.

Ewven though leads have an identical cr substantially
identical shape and lead spacing, a lead spacing smaller
than the lead width makes it difficult to fcrm a thick
coating althcugh an even ccating cogld be formed. In this
case, conditions for bending a semiconductor chip to the
lead frame cannot be easily determined, and, in addition,
large impact occurs at thae time of bonding. Fuarther, when
the distance kbetween the semiconductor chip and the lead
frame is excessively swmall, 2 resin cannot k2 flowed into

between the laads, leading to a fear of a caviny being
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created and, in addition, adversely affecting the

reliability of the semiconductor device.

SUMMARY QOF THE INVENTION

Accordingly, an cbject of the present invention is to
provide a lead frame which enables an insulating adhesive
for fixing a semiconductor chip to be evenly and thickly
coated onto inner leads.

The above object can be attained, accocrding to the
present invention, by a lead frame for fixing a
semiconductor chip mounted with the aid of an insulating
adhesive coated on inner leads in their predetermined
areas, wherein the inner leads havas a lead width equal to
or smaller than a lead sﬁacing in at least the
predetermined areas.

When the lead width is larger than the lead spacing,
the leads collectively constitute a sheet having
substantially no gap therchetween, causing the adhesive
coated to be spread. Therefore, in this case, the coating
thickness is small. On the other hand, when the lead
width/lead spacing value is brought to not more than 1,
the adhesive stays on the leads, permitting the coating

thickness to be made even and large.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross-sectional view showing an inner
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lead section of the lead frame according to the present
invention; |

Fig. 2 is a graph showing the relationship between
the lead width to lead spacing ratio and the resin coating
thickness of the lead frame according to the prasent
inveﬁticn; and

Fig. 3 is a plan view showing the shape of a work for

use in a verification of the present invention.

PRETERRED EMECDIMENTS OF THE INVENTION

A preferred embodiment of the pressnt invention will
be described with reference to the accompanying drawings.

Fig. 1 is a cross-sectional view showing an inner
lead section of the'lead frame according to the present
invention. Inner leads 1 are provided at equal intervals
on the same plane. Quter leads (not shown) are linked to
the respective inner leads 1. The lead frame has a Frame
section, a dam bar and the like.

According to the present inventicn, in the inner
leads 1, the ratio of lead spacing s of sites
to be coated with an insulating adhesive for fixing a
semiconductcer chip to the lead width w is set to s : w =
not more than 1 : 1. Spec1f1ca‘ly, the lead width w is
made smaller than lead spgcinq ;This permits a laver of an
insulating adhesive to be thickly and evenly fcormed cn the

inner leads 1, enabling the fixation of a semizonductor

! nnssnrslHAﬁan\

-~



chip and wire bonding to be stably performed.

Embodiments of the present invention will be
described.

Fig. 2 is a graph showing the relationship between
the lead width wto lead ‘spacing % ratio and the resin coatir
thickness in the lead frama according to the present
invention. In the determination of this relationship, a
work 2 having a shape shown in Fig. 3 is used, and the
width of the leads to be coated with an insulating
adhesive is relative small and 0.2 to 0.4 mm. The lead
width w to lead spacing s ratio is 0.3 to 2.5. Further,
the number of leads is about 20 to S0,

The insulating adhesive used was thermoplastic and
had a glass transition témperature of 220C . In use, it
was dissolved in a solvent to prepare a varnish. The
resultant varnish had a viscosity of 20,000 cp and a solid
content of 30%. The insulating acdhesive was coated onto
the lead frame as follows. The insulating adhesive in a
varnish form was placed in a ccntainer. Air pressure was
fed inte the container, and the varnish was continucusly
ejected toward the inner leads 1 through a needle (or a
nozzle) being moved at a constant speed on each lead in
the arranged direction thereof.

As a result, as can be seen from Fig. 2, the resin
coating thickness decreased with increasing the lead width

to lead spacing ratie, that is, increasing the lead width
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or decreasing the lead spacing. The reason why the resin
coating thickness decreases is that, since the ejection of
the adhesive through the needle is continued even during
moving from one lead to another lead, the resin ccating
thickness decreases with decreasing the lead spacing. In
this connection, as shown in Fig. 2, as the lead width is
increased tg 0.2 mm —+ Q.3 mm -> 0.4 mm, the resin coating
thickness increases even when the lead width to lead
spacing ratio is identical.

The above results show that a necessary resin coatiag
thickness can ke cbtained when the lead width to lead
spacing ratic is not more than 1. Even in the case of a
lead width to lead spacing ratio of not less than 1, the
adhesive is coatable in'ﬁ certain ratic range. In this
case, however, the resin coating thickness is small. The
total of the lead width and the lead spacing is called
"lead pitch," and no proklem is raised asscciated with the
~ design of the lead frame so far as this dimension is
identical. For example, wheﬁ the lead width is C¢.3 mm
with the lead width to lead spacing ratic being 1.5, the
lead spacing is 0.2 mm. In this case, the thickness of
the resin coating is about 14 pm [middle line in Fig. 2].
On the other hand, even though the lead pitch is the same
as that described above, i.e., 0.5 mm, when the lead width
is 0.2 mm with the lead spacing being 0.3 mm, the lead

width to lead spacing ratio is 2 : 3, providing a resin
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coating thickness of about 33 pm [left line in Fig. 2].
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WHAT IS CLAIMED IS:

1. A lead frame for fixing a semiconductor chip
mounted with the aid of an insulating adhesive coated on
inner leads in their predatarmined areas,

Qherein the innér leads have a lead width equal to or
smaller than a lead spacing in at least the predetermined
areas,

2. The lead frame according te claim 1, wherein the

inner leads have identical lead shape and lead spacing in

at least the predetermined areas.
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