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LEAD FRAME AND RESIN PACKAGE
AND PHOTOELECTRON DEVICE USING THE SAME

BACKGROUND OF THE INVENTION
1. Field of the Invention .

The present invention relates to a lead frame and a resin package
using the lead frame. Furthermore, the present invention relates to a
miniature photoelectron device on which a high output semiconductor laser is
mounted, using the resin package.

2. Description of the Related Art

A photoelectron device including an optical semiconductor element is
known, for example, from JP 6-203403A. This publication discloses the
following photoelectron device. Alead frame including a die pad and inner
leads whose end portions are arranged in the vicinity of the periphery of the
die pad is produced, and then the lead frame is sealed with a resin to produce
a resin package. This resin package is provided with an opening for exposing
the die pad and the end portions of the inner leads. Then, an optical
semiconductor element is mounted on the die pad in the opening, and the
electrodes of the optical semiconductor element-are connected by wiring to the
corresponding end portions of the inner leads exposed in the periphery of the
die pad. Finally, a transparent optical member is provided in the opening to
seal the optical semiconductor element. '

For use, such a photoelectron device is mounted on an optical pick-up
device or the like that records and/or reproduces an optical recording medium
such as an optical disk.

There is a tendency to pursue further miniaturization for optical disk
devices, and therefore there is an increasing demand for a miniature
photoelectron device. One approach to promote the miniaturization of the
photoelectron device is to attain a finer pitch for inner leads constituting a
lead frame.

In general, the pitch of arranged inner leads is restricted by the
thickness thereof, and reducing the thickness of the inner leads is effective for
the miniaturization of the pitch of the arranged inner leads. JP 5-326788A
discloses a semiconductor device including fine pitched inner leads, produced
by pressing the end portions of the inner leads of mdltiple pins to reduce the
thickness. In this disclosure, the end portions of the inner leads of the lead
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frame produced by rolling are pressed so that the thickness thereof is reduced
to 1/6 at the largest, and thus thinner inner leads can be obtained.

However, conventional photoelectron devices or semiconductor devices
and methods for producing these devices have the following problems.

With the increasing capacity and further miniaturization of optical
disk devices, high output is required for a semiconductor laser for an optical
pick-up device, and miniaturization is required for a package on which the
semiconductor Jaser is to be mounted. Heat generation increases when the
output of the semiconductor laser is raised, and therefore good heat release
properties are required. On the other hand, fine pitched inner leads are
required for miniaturization. However, a resin package that achieves both
good heat release properties and fine pitch has not been attained yet.

This is due to the following reason. When a die pad portion is thicker
than a regular lead frame in order to ensure heat release properties, thin end
portions of the inner leads, which are necessary for fine pitch, cannot be
produced with high precision. In a photoelectron device including an optical
semiconductor element, the optical characteristics are attained by providing
an opening in a resin package to expose the die pad and the end portions of
the fine pitched inner leads, and mounfing an optical semiconductor element
on the die pad in the opening. Therefore, when the thickness of the inner
leads is reduced for fine pitch, the strength of the end portions of the thin
inner leads exposed in the opening is degraded so that deformation or other
problem is likely to occur. Even slight deformation of the end portions of the
exposed inner leads may cause deterioration of the optical characteristics or
peeling between the resin and the lead end portions.

Furthermore, for the photoelectron device for optical pick-up,
miniaturization is desired, particularly in one direction of the package for
convenience in its installation and arrangement. The conventional
photoelectron devices are substantially rectangular in plan, and it is becoming
difficult o attain further reduction of the size in the direction of the shorter
side of the rectangle.

SUMMARY OF THE INVENTION

Therefore, with the foregoing in mind, it is an object of the present
invention to provide a lead frame including fine pitched inner leads and a die
pad having a thickness necessary for good heat release properties.
Furthermore, it is another object of the present invention to provide a lead
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frame having good adhesion with a sealing resin. Furthermore, it is another

 object of the present invention to provide a lead frame that has such

characteristics and is produced easily and inexpensively.

Furthermore, it is an object of the present invention to provide a resin
package that achieves both miniaturization and heat release properties.
Furthermore, it is another object of the present invention to provide a resin
package having good adhesion between the resin and the die pad and the
leads. Furthermore, it is another object of the present invention to provide a
resin package that has such characteristics and is produced easily and
inexpensively. _

Furthermore, it is an object of the present invention to provide a
miniature photoelectron device having good heat release properties that can
be used with high output, has high performance and is produced
inexpensively. _

A first lead frame of the present invention includes a die pad including
a die pad main portion having a large thickness and a die pad peripheral
portion having an intermediate thickness smaller than that of the die pad
main portion, provided on at least one side of the die pad main portion, at
least one support lead connected to the die pad, and at least two first inner
leads having a small thickness smaller than that of the die pad peripheral
portion, arranged such that the end portions thereof are opposed to the die
pad peripheral portion.

According to the first lead frame, in the case where the end portions of
the thin first inner leads are opposed to at least one side of the thick die pad
main portion, the die pad peripheral portion having an intermediate thickness
is formed on the side of the die pad main portion to which the first inner leads
are opposed. When the region having an intermediate thickness is provided
between the thick region and the thin region having significantly different
thicknesses, a drastic change in the thickness can be eliminated, and the
regions can be formed at one time by rolling. As a result, the thickness of the
die pad necessary for heat release properties and the reduction of the
thickness of the end portions of the inner leads necessary for fine pitch can be
achieved at the same time. Thereafter, miniature leads can be formed easily
by press stamping. Therefore, the lead frame including the fine pitched
inner leads and the die pad having good heat release properties can be
obtained easily and inexpensively. .

A second lead frame of the present invention includes a die pad
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including a die pad main portion having a large thickness, at least one
support lead connected to the die pad, and at least three first inner leads
having a small thickness smaller than that of the die pad main portion,
arranged such that the end portions thereof are opposed to at least one side of
the die pad. Each first inner lead has a narrow portion having a small width
and a wide portion having a width Iargei- than that of the narrow portion.

The narrow portion is positioned on the die pad side, and the wide portion is
positioned on the side opposite to the die pad. A connection point between
the narrow portion and the wide portion of the central first inner lead of the at
least three first inner leads is positioned farther from the die pad than
connection points between the narrow portions and the wide portions of first
inner leads adjacent to the central first inner lead. The gap between the
central first inner lead and the adjacent first inner leads is smaller in the
narrow portion than in the wide portion.

According to the second lead frame, with respect to the connection
points between the narrow portions and the wide portions of the first inner
leads, the inner lead positioned farther from the center has a conngction point
nearer the die pad. For this reason, the first inner lead positioned farther
from the center has the longer wide portion. Therefore, the strength of the
thin first inner leads can be kept high even in the vicinity of the end portions
thereof. Therefore, deformation can be suppressed during processing. The
strength of the exposed ei;d port.iohs from the sealing resin can be improved,
and deformation hardly occurs. Thus, peeling from the resin after resin-
sealing can be suppressed. In addition, since the lead gap is smaller in the
narrow portion, fine pitched first inner leads can be achieved as well.
Furthermore, the thick die pad main portion allows good heat release
properties.

" Athird lead frame of the present invention includes a belt-shaped
thick region having a large thickness and a belt-shaped thin region having a
thickness smaller than that of the thick region, these regions being in parallel
with each other. A die pad is formed in the thick region, and leads are formed
in the thin region, and the leads extend in a direction substantially
perpendicular to that of the belt-shaped region.

According to the third lead frame, a die pad is formed in a belt-shaped
thick region, so that the heat release properties are good. ILeads are formed
in a belt-shaped thin region, so that fine pitched leads can be attained.

These belt-shaped regions having different thicknesses are in parallel with
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each other, and therefore can be obtained easily by rolling. In addition, since
the leads extend in the direction substantially perpendicular to the direction
in which the belt-shaped regions are formed, the thickness of the leads in the
extending direction is uniform. Therefore, fine pitched leads can be produced
easily and highly precisely. In addition, the processed leads hardly are
deformed. Thus, a lead frame having fine pitched inner leads and good heat
release properties can be obtained easily and inexpensively.

In another aspect of the present invention, a first resin package of the
present invention includes a die pad including a die pad main portion having

_a large thickness and a die pad peripheral portion having an intermediate

thickness smaller than that of the die pad main portion, provided on at least
one side of the die pad main portion, at least one support lead connected to the
die pad, at least two first inner leads having a small thickness smaller than
that of the die pad peripheral portion, arranged such that the end portions
thereof are opposed to the die pad peripheral portion, and a resin for sealing
the die pad, the support lead and the first inner leads for integration while
exposing a part of an upper surface and a part of a lower surface of the die pad
and upper surfaces of the end portions of the first inner leads.

The first resin package is obtained by sealing the first lead frame with
a resin, and this embodiment allows a resin package with good heat release
properties including fine pitched inner leads to bé manufactured easily and
inexpensively.

A second resin package of the present invention includes a die pad
including a die pad main portion having a large thickness, at least one
support lead connected to the die pad, at least three first inner lead having a
small thickness smaller than that of the die pad main portion, arranged such
that the end portions thereof are opposed to at least one side of the die pad, a
resin for sealing the die pad, the support lead and the first inner leads for
integration while exposing a part of the upper surface and a part of the lower
surface of the die pad and upper surfaces of the end portions of the first inner
leads. Each first inner lead has a narrow portion having a small width and a
wide portion having a width larger than that of the narrow portion. The
narrow portion is positioned on the die pad side, and the wide portion is
positioned on the side opposite to the die pad. A connection point between
the narrow portion and the wide portion of the central first inner lead of the at
least three first inner leads is positioned farther from the die pad than
connection points between the narrow portions and the wide portions of first
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inner leads adjacent to the central first inner lead. The gap between the
central first inner lead and the adjacent first inner leads is smaller in the
narrow portion than in the wide portion.

The second resin package is obtained by sealing the second lead frame
with a resin, and reduces peeling of the fine pitched first inner leads from the
resin. Furthermore, the strength of the end portions exposed from the
sealing resin can be improved. The thick die pad main portion allows good
heat release properties.

In yet another aspect of the present invention, a photoelectron device
of the present invention includes the first or second resin package, a
photoelectron element mounted on the upper surface of the die pad, and an
optically transparent member for sealing the photoelectron element.

Since such a photoelectron device has fine pitched inner leads, it can
be miniature, and since it has a thick die pad, the heat release properties can
be good. Such a photoelectron device can be manufactured easily and
inexpensively.

These and other advaxitages of the present invention will become
apparent to those skilled in the art upon reading and understanding the
following detailed description with reference to the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a plan view of a lead frame of Embodiment 1 of the present
invention. -

FIG. 2 is a cross-sectional view taken along line II-II of FIG. 1 from
the direction indicated by the arrow.

FIG. 8 is a plan view of a photoelectron device of Embodiment 2 of the
present invention.

FIG. 4 is a cross-sectional view taken along line IV-IV of FIG. 8 from
the direction indicated by the arrow.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Hereinafter, preferred embodiments of the present invention will be
described with reference to the accompanying drawings.
Embodiment 1

FIG. 1is a plan view of a lead frame of the present invention. FIG. 2
is a cross-sectional view taken along line II-II of FIG. 1 from the direction
indicated by the arrow.
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Alead frame 100 is obtained by rolling a plate-like metal member in a
direction indicated by arrow 150, forming a plurality of belt-shaped regions
that have different thicknesses parallel to the rolling direction 150, and
press-stamping the rolled metal member info a pattern in plan as shown in
FIG. 1. More specifically, the lead frame has belt-shaped regions parallel to
the rolling direction 150, and the belt-shaped regions have a thickness of t0, t1,
t2, or t3, where t0 > t1 < t2 <t3 is satisfied. The upper surfaces of the
regions are present substantially on a common plane, and the thickness of the
each region is changed by changing the position of the lower surface. FIG. 1
shows only two repeating units, but a practical lead frame has a large number
of such units that are repeated continuously in the rolling direction 150.

A die pad 200 includes a die pad main portion 203 having a large
thickness (3 = 0.5 to 0.7mm) and a die pad peripheral portion 201 having an
intermediate thickness (t2 = 0.3 to 0.45mm) that is provided around the die
pad main portion 203. The shape in plan of the die pad 200 is substantially
rectangular, and the die pad 200 is provided in such a manner that the shorter
side of the rectangle is parallel to the rolling direction 150.

The lead frame further includes a plurality of leads extending in the
direction substantially perpendicular to the rolling direction 150 on the sides
of both shorter sides of the die pad 200. Each lead is thinner than the die pad
peripheral portion 201 having an intermediate thickness (t2), and has at least
two variations in thickness. More specifically, each lead has a portion with a
thickness t0 of 0.25 to 0.3mm on the outer lead side and a thinner portion with
a small thickness t1 of around 0.2mm on the inner Jead side.  The leads are
provided so as to extend in the direction substantially perpendicular to the
rolling direction 150 so that each portion of the lead in the extending direction
can be uniform in thickness. Therefore, a fine pitching process of the leads
can be performed with ease and with high precision. Furthermore, the
processed leads are hardly deformed.

The die pad 200 is connected to a support lead 110 so as to be held. A
connection portion 111 of the support lead 110 that is connected to the die pad
200 has a small thickness (t1), and the width W thereof in the rolling direction
150 is larger than that of other leads for the strength purpose. The width W
preferably is about 1.5 to 3 times larger than the width in the same direction
of the end portions of first inner leads 101, which will be described later.

The first inner leads 101 are provided in such & manner that the end
portions thereof are opposed to the shorter side of the die pad 200. Inan
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example of FIG. 1, five first inner leads 101 are arranged on each of the right
and left sides of the die pad 200. The width (L1) of the end portion of each
first inner lead 101 is 0.15mm. The arrangement gap (L2) between the end
portions of the first inner leads 101 is 0.15mm. The first inner leads 101 are
connected to outer leads 103 on the side opposite to the die pad 200. The
width (L8) of each outer lead 103 is 0.25mm. The arrangement gap (L4)
between the outer leads 103 is 0.25mm. Also the support lead 110 is
connected to the same outer lead 103 as above on the side opposite to the die
pad 200. The distinction between “inner” and “outer” used herein with the
leads is based on whether the leads are exposed from the periphery of a resin
package produced by resin sealing as described later.

The width of each first inner lead 101 has two variations, that is, a
small width on the end portion side (on the side of the die pad 200) and a
larger width on the opposite side (on the side of the outer lead 103).
Hereinafter, a portion having a small width is referred to as “narrow portion”
and a portion having a width larger than that of the narrow portion is referred
to as “wide portion”. The position of the point (connection point) at which the
narrow portion is turned into the wide portion is determined by the position of
the first inner lead 101. More specifically, the central first inner lead of the
five first inner leads arranged on one side of the die pad 200 has a connection
point at the position farthest from the die pad 200, when compared with the
other first inner leads. The two first inner leads adjacent to the central inner
lead have connection points at positions nearer the die pad 200 than the
central first inner lead. The two outermost first inner leads have connection
points at positions even nearer the die pad 200. While varying the positions
of the connection points in this manner, the gap between the first inner leads
101 is smaller in the narrow portion than in the wide portion. As a result,
the first inner lead 101 positioned farther from the central first inner lead has
the longer wide portion. Therefore, the strength of the thin first inner leads
can be kept high even in the vicinity of the end portion thereof.
Consequently, deformation during processing can be suppressed.
Furthermore, the strength of the end portions exposed from a sealing resin
can be improved, so that deformation hardly occurs. Therefore, peeling from
the resin can be suppressed when resin sealing is performed as described later.
Moreover, in addition to these effects, fine pitched end portions of first inner
leads 101 can be achieved.

These leads are formed by rolling to a predetermined thickness and
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then each lead is provided with a predetermined width by press stamping.
The gap between the leads and between the leads and the die pad 200 is
substantially equal to the width of the lead. Since the thickness of the lead
can be reduced, miniaturization can be possible with press stamping, and
pressing for correcting deformation of the leads is not necessary after
processing. ) :
When the thickness of the die pad 200 on which a photoelectron device
is to be mounted is increased, the heat release properties become better. In
forming the die pad main portion 203 having a thickness t3 larger than
thickness t0 of the outer lead portion by rolling, the die pad peripheral portion
201 having a thickness t2 (t0 < t2 < t3) is provided in the periphery of the die
pad 200. With this portion, the variation extent can be changed stepwise
during formation. Thus, rolling formability can be better (buffer effect).

On the other hand, decreasing the thickness of the leads is effective to
achieve fine pitched leads. In forming thin leads having a thickness t1 in the
vicinity of the thick die pad 200 having a thickness t3, the die pad peripheral
portion 201 having an intermediate thickness between the thickness of the
thin lead and the thickness of the thick die pad is formed to improve the
rolling formability (buffer effect). As a result, fine pitched thin inner leads
can be arranged with high precision between a length of about 1mm, which is
the length of the shorter side of the die pad 200.

A thin second inner lead 102 having a thickness t1 and a width L3 is
formed outside the arranged plurality of first inner leads 101. The end
portion of the second inner lead 102 having the same width L3 and thickness
t1 curves toward the gap between the end portions of the first inner leads 101
and the die pad peripheral portion 201 and extends in the rolling direction 150.
The end portion of the second inner lead 102 (more precisely, the outer edge of
the end portion of the second inner lead 102 in the direction of the shorter side
of the die pad 200) is positioned within a range defined by the width of the die
pad 200 in the direction of the shorter side. This makes it possible to reduce
the length of the shorter side necessary for arrangement of the necessary
number of leads, when they are arranged in such a manner that the end
portions thereof are opposed to the shorter side of the die pad 200. Therefore,
further miniaturization in the direction perpendicular to the lead-extending
direction (shorter side direction) can be promoted. Therefore, this
arrangement can be used preferably in a photoelectron device used for an
optical pick-up for an optical disk device, particularly for which further
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miniaturization is required. Furthermore, as in the arrangement of the
leads on the right side of the die pad 200 of FIG. 1, when the second inner
leads 102 are arranged in such a manner that the first inner leads 101 are
interposed therebetween, further miniaturization in the shorter side direction
can be achieved with the same number of leads. Also the second inner leads
102 are connected to the same outer leads 103 as those connected to the first
inner leads 101 on the side opposite to the die pad 200. .

In this embodiment, in forming belt-shaped regions having different
thicknesses in parallel with the rolling direction 150 in the lead frame; a
region having an intermediate thickness (t2) is provided between a thick
region (a thickness t3) for the die pad main portion 208 and a thin region (a
thickness t1) for the first inner leads 101 opposed thereto. The die pad
peripheral portion 201 is provided in the region having an intermediate
thickness. Thus, a buffer effect during rolling formation and reduction of the
shearing area for press stamping make it possible to produce fine pitched first
inner leads 101. In addition, deformation of the first inner leads 101 can be
suppressed during stamping. Thus, in order to form a thick die pad 200 and
fine pitched thin leads having a different thickness from the die pad 200
closely and precisely, it is preferable to provide the intermediate region having
an intermediate thickness between the thickness of the former and the
thickness of the latter in a region between the former and the latter. This
reduces a change in thickness, so that an integrated lead frame can be formed
precisely and efficiently by rolling. Furthermore, in the subsequent press
stamping, since the thickness is changed gradually, deformation of the leads
can be prevented, especially during stamping of the thin region.

The above-described embodiment is particularly effective when the
thickness t3 of the die pad 200 is at least twice the thickness t1 of the thin
region of the first inner leads.

Embodiment 2

Next, a resin package and a photoelectron device will be described.

FIG. 3 is a plan view of a photoelectron device 300 obtained by sealing
the lead frame 100 of Embodiment 1 with a resin 302 so as to provide a resin
package, mounting a photoelectron element 308 thereon, and cutting the lead
frame into individual devices. In order to illustrate the internal structure,
the resin 302 is translucent so that the portion covered by the resin 802 can be
shown explicitly in FIG. 8. FIG. 4 is a cross-sectional view taken along line
IV-IV of FIG. 3 from the direction indicated by the arrow. For convenience, a
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X-Y-Z rectangular coordinate system as shown in FIGS. 8 and 4 is used. The
X axis direction corresponds to the rolling direction 150 in FIG. 1,' and the Z
axis direction corresponds to the vertical direction (thickness direction) of the
resin package.

The resin 302 is formed in a substantially rectangular solid shape, and
the outer leads 103 are exposed from both end faces of the resin 302. An
opening 307 is provided on the upper surface of the resin package, and the die
pad 200, the connection portion 111 of the support lead 110 that is connected
to the die pad 200, the end portions of the first inner leads 101, and the end
portions of the second inner leads 102 are exposed in the opening. As shown
in FIG. 4, the upper surfaces of the metal portions such as the die pad 200 and
the first inner leads 101 in the opening 307 are substantially flush with the
upper surface of the resin 302 surrounding the metal portions. Such an
opening 307 can be formed by performing the resin-sealing while placing a
mold in a portion corresponding to the opening 307. The lower surface of the
die pad main portion 208 of the die pad 200 is exposed in the lower surface of
the resin package. Exposing a part of the die pad 200 allows efficient heat
release for the photoelectron element 303 mounted on the die pad 200 via this
exposed portion.

The width of the die pad 200 in the shorter side direction (X axis
direction) is D1, and the width of the die pad main portion 208 in the same
direction is D2 (see FIG. 1). This stepwise change in thickness on the side of
the longer side on the lower surface of the die pad 200 can increase an area
that is in contact with the resin 302, so that the adhesiveness with the resin
can be improved. As a result, the thickness in the X axis direction of the
resin adhering on the side of the longer side of the die pa& 200 can be small, so
that the size of the resin package in the X axis direction can be reduced
further. The portions having different thicknesses on the side of the longer
side of the die pad 200 as above can be formed, for example, during rolling or
the subsequent press stamping in the process of manufacturing the lead
frame.,

The width of the opening 307 in the X axis direction is D3 in the
portion of the die pad 200. The width D3 of the opening is smaller than the
width D1 in the shorter side direction of the die pad 200. This allows the
longer side portion of the die pad 200 to be fixed firmly with resin from the
upper and lower directions. The difference between D1 and D3, namely, the
overlapping width of the resin, can be suitably determined in view of the
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fixing strength of the die pad 200 and the opening width necessary for the
opening 307.

The width of the opening 307 in the X axis direction is D4 in the
vicinity of the arranged end portions of the first inner leads 101. D4 is
smaller than D3. This allows improved fixing strength of the end portions of
first inner leads 101 and second inner leads 102, and the connection portion
111 of the support lead 110.

Furthermore, the lengths of the portions of the first inner leads 101
and the second inner leads 102 that are exposed in the opening 807 are
shorter than those of the portions sealed with the resin 802. Sealing most
parts of the inner leads improves the fixing strength of the inner leads.
Moreover, deformation of the end portions or peeling from the resin hardly
occur. Furthermore, with respect to the outer lead side, resin-sealing is
performed up to the portion having the same width (L3) and the same
thickness (t0) as tho_Se of the outer leads 103. Thus, the outer leads 103 are
fixed firmly. :

The end portion of each lead exposed in the opening 307 is connected
to the photoelectron element 303 by wiring. Therefore, the shape and the
size of the opening 307 are designed so as to obtain peripheral space and
regions necessary for this connection.

It is preferable to form a wide connection portion 111 of the support
lead 110 that is connected to the die pad 200 in such a manner that the
connection portion 111 extends between the end portions of the inner leads
101 and the die pad 200, so as to expose the connection portion 111 in the
opening 307 in the same manner that the end portions of the second inner
leads 102 are exposed. This allows connection between the exposed
connection portion 111 and the photoelectron element 303 by wiring. This
makes it unnecessary to provide the necessary lead for reference potential
setting such as a ground in the die pad 200, so that the size of the resin
package in the X axis direction can be reduced further.

The photoelectron element 303 includes a light-emitting device and a
photoreceptor, although not shown in detail in the drawings. The light-
emitting device irradiates an optical disk with a light beam, and reflected
light therefrom is received by the photoreceptor.

The electrodes of the photoelectron element 303 are connected to the
leads exposed in the opening, such as the end portions of the first inner leads
101, by wiring (not shown), so as to establish electric connections. Thereafter,
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optical members (lens, hologram, transparent resin, ete.) are provided on the
photoelectron element 303 to seal the opening 307.
The invention may be embodied in other forms without departing from
the spirit or essential characteristics thereof. The embodiments disclosed in
&  this application are to be considered in all respects as illustrative and not
limiting. The scope of the invention is indicated by the appended claims
rather than by the foregoing description, and all changes which come within
the meaning and range of equivalency of the claims are intended to be
embraced therein.
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WHAT IS CLAIMED IS:
1. Alead frame comprising: -

a die pad comprising a die pad main portion having a large thickness
and a die pad peripheral portion having an intermediate thickness smaller
than that of the die pad main portion, provided on at least one side of the die
pad main portion;

at Jeast one support lead connected to the die pad; and

at least two first inner leads having a small thickness smaller than
that of the die pad peripheral portion, arranged such that end portions thereof
are opposed to the die pad peripheral portion.

2. The lead frame according to claim 1, further comprising a thin second
inner lead having a thickness substantially the same as that of the first inner
leads, .

wherein the second inner lead extends substantially in a same
direction as the first inner leads, and

an end portion of the second inner lead is positioned between the end
portions of the first inner leads and the die pad peripheral portion.

3. The lead frame according to claim 1, wherein first outer leads having a
thickness and a width larger than those of the end portions of the first inner
leads are provided continuously from the first inner leads.

4. The lead frame according to claim 1, which is manufactured by processes
including rolling.

5. The lead frame according to claim 1, wherein an upper surface of the die
pad, an upper surface of the support lead, and an upper surface of the first
inner lead are on a substantially common plane.

6. Alead frame comprising:

a die pad comprising a die pad main portion having a large thickness;

at least one support lead connected to the die pad; and

at least three first inner leads having a small thickness smaller than
that of the die pad main portion, arranged such that end portions thereof are
opposed to at least one side of the die pad,
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wherein each first inner lead has a narrow portion having a small
width and a wide portion having a width larger than that of the narrow
portion, the narrow portion positioned on the die pad side, the wide portion
positioned on a side opposite to the die pad,

a connection point between the narrow portion and the wide portion of
a central first inner lead of the at least three first inner leads is positioned
farther from the die pad than connection points between the narrow portions
and the wide portions of first inner leads adjacent to the central first inner
lead, and

a gap between the central first inner lead and the adjacent first inner
Ieads is smaller in the narrow portion than in the wide portion.

7. The lead frame according to claim 6, further comprising a thin second
inper lead having a thickness substantially the same as that of the first inner
leads,

wherein the second inner lead extends substantially in a same
direction as the first inner leads, and

an end portion of the second inner lead is positioned between the end
portions of the first inner leads and the die pad. '

8. The lead frame according to claim 7, wherein a plurality of the second
inner leads are provided such that the first inner leads are interposed
between the second inner leads.

9. The lead frame according to claim 7, wherein an outer edge of the end
portion of the second inner lead in a direction of a side of the die pad opposing
the end portions of the first inner leads is positioned within a range defined by
the width of the die pad in that direction.

10. Alead frame comprising a belt-shaped thick region having a large
thickness and a belt-shaped thin region having a thickness smaller than that
of the thick region, these regions being parallel to each other,

wherein a die pad is formed in the thick region, and leads are formed
in the thin region, and

the leads extend in a direction substantially perpendicular to that of
the belt-shaped regions.
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11. The lead frame according to claim 10, wherein
the lead includes a plurality of first inner leads,
end portions of the first inner leads are opposed to the die pad, and
both widths and gaps of the first inner leads are smaller on the end
portion side than on a side opposite thereto.

12. The lead frame according to claim 10, wherein the thick region and the
thin region are formed by rolling.

13. The lead frame according to claim 10, further comprising at least one
belt-shaped intermediate region having an intermediate thickness between
the belt-shaped thick region and the belt-shape thin region in parallel,

wherein the belt-shaped intermediate region is formed so that a
change in thickness between the belt-shaped thick region and the belt—shape
thin region occurs stepwise.

14. The lead frame according to claim 10, wherein an upper surface of the
thick region and an upper surface of the thin region are on a substantially
common plane.

15. Aresin package comprising:

a die pad comprising a die pad main portion having a large thickness
and a die pad peripheral portion having an intermediate thickness smaller
than that of the die pad main portion, provided on at least one side of the die
pad main portion;

at least one support lead connected to the die pad;

at least two first inner leads having a small thickness smaller than
that of the die pad peripheral portion, arranged such that end portions thereof
are opposed to the die pad peripheral portion; and

a resin for sealing the die pad, the support lead and the first inner
leads for integration while exposing a part of an upper surface and a part of a
lower surface of the die pad and upper surfaces of the end portions of the first
inner leads.

16. The resin package according to claim 15, wherein a length of a portion of
the first inner leads covered with the resin is longer than a length of exposed
portions of the first inner leads.
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17. The resin package according to claim 15, wherein upper and lower
surfaces of at least a part of a side different from the side of the die pad to
which the first inner leads are opposed is covered by the resin.

18. The resin package according to claim 15, wherein

each first inner lead has a narrow portion having a small width and a
wide portion having a width larger than that of the narrow portion, the
narrow portion positioned on the die pad side, and the wide portion positioned
on a side opposite to the die pad,

gaps between the first inner leads are wider in the wide portion than
in the narrow portion, and

at least the wide portion is covered with the resin.

19. Aresin package comprising:

a die pad comprising a die pad main portion having a large thickness;

at least one support lead connected to the die pad;

at least three first inner leads having a small thickness smaller than
that of the die pad main portion, arranged such that end portions thereof are
opposed to at least one side of the die pad,

a resin for sealing the die pad, the support lead and the first inner
leads for integration while exposing a part of an upper surface and a part of a
lower surface of the die pad and upper surfaces of the end portions of the first

- inner leads,

wherein each first inner lead has a narrow portion having a small
width and a wide portion having a width larger than that of the narrow
portion, the narrow portion being positioned on the die pad side, the wide
portion being positioned on a side opposite to the die pad,

a connection point between the narrow portion and the wide portion of
a central first inner lead of the at least three first inner leads is positioned
farther from the die pad than connection points between the narrow portions
and the wide portions of first inner leads adjacent to the central first inner
lead, and

a gap between the central first inner lead and the adjacent first inner
leads is smaller in the narrow portion than in the wide portion.

20. The resin package according to claim 19, wherein



10

15

R LY

18

the part of an upper surface of the die pad and the upper surfaces of
the end portions of the first inner leads are exposed by forming an opening,
and -

a width of the opening in a direction of a side of the die pad opposing
the first inner leads is smaller on the end portion side of the first inner leads
than on the die pad portion side.

21. A photoelectron device comprising:

the resin package according to claim 15 or 19;

a photoelectron element mounted on an upper surface of the die pad;
and

an optically transparent member for sealing the photoelectron
element.

22. The photoelectron device according to claim 21, wherein the
photoelectron element comprises a light source for emitting light with which a
recording medium is irradiated, and a photoreceptor for receiving reflected

light from the recording medium.



