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(54) Semiconductor package and lead frame therefor

(57) A lead frame (1) comprises a stage (5) for
mounting a semiconductor chip (3) thereon, a plurality
of leads (6, 7) arranged in the periphery of the stage,
and a plurality of lead interconnection members (e.g.,
dam bars) (9) for interconnecting the leads, wherein a
plurality of through holes (17, 18) are formed to pene-
trate through the lead frame in a thickness direction with
respect to the leads or the lead interconnection mem-

bers so as to allow a plurality of cutting lines (A, B) to
pass therethrough, whereby the leads are subjected to
cutting and are made electrically independent of each
other. A semiconductor package of a QFN type is pro-
duced by enclosing the lead frame within a molded resin
(13), from which the leads are partially exposed to the
exterior and are subjected to plating and are then sub-
jected to cutting at the cutting lines.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates to semiconductor pack-
ages for mounting semiconductor chips using lead
frames, which are attached onto circuit boards. This in-
vention also relates to methods for manufacturing sem-
iconductor packages using lead frames.
[0002] This application claims priority on Japanese
Patent Application No. 2003-99126 and Japanese Pat-
ent Application (not yet assigned a number, which
claims priority on Japanese Patent Application No.
2003-99126 in Japan), the contents of which are incor-
porated herein by reference.

Description of the Related Art

[0003] Conventionally, leads frames are used for
semiconductor packages incorporating semiconductor
chips. A typical example of the lead frame for use in the
conventionally-known semiconductor package is shown
in FIG. 13, wherein a lead frame 51 comprises a stage
55 for mounting a semiconductor chip 53, a plurality of
leads 57 arranged in the periphery of the stage 55, and
dam bars 59 for interconnecting the leads 57. This lead
frame 51 is manufactured by performing press working
or etching process on a thin metal plate.
[0004] The aforementioned lead frame 51 can be
used for manufacturing the conventionally-known sem-
iconductor package of a QFN type (i.e., a Quad Flat
Non-Leaded package), for example. In this case, the
semiconductor chip 53 is bonded onto the surface of the
stage 55, wherein pads thereof are electrically connect-
ed with the leads 57 via bonding wires 61. Then, as
shown in FIG. 14, a molded resin 63 is formed to inte-
grally fix the semiconductor chip 53, the stage 55, the
bonding wire 61, and the bonding portion of the lead 57
together. Herein, a backside 57a of the lead 57 forms
the same plane together with a backside 63a of the
molded resin 63.
[0005] A prescribed surface 57b of the lead 57 is ex-
posed to the exterior of the molded resin 63 and is sub-
jected to plating together with the backside 57a of the
lead 57, whereby plated films 65 are formed thereon in
order to improve solder wettability with respect to the
lead 57.
[0006] Thereafter, a projecting portion 57c of the lead
57, which projects outwardly from the molded resin 63,
is cut out together with a dam bar 59 at a cutting line A,
so that the leads 57 are made electrically independent
of each other, thus completing the production of the
semiconductor package.
[0007] The conventionally-known package of a QFP
type (i.e., a Quad FlatPack package) is designed such
that plated films are formed on the surface and backside

of the projecting portion of the lead as well as the adja-
cent side areas of the leads in order to improve the wet-
tability, wherein the solder is adhered not only to the
backside of the lead but also to the side area and surface
of the lead.
[0008] In the QFP package, the projecting portion of
the lead is subjected to half etching so as to form a
thinned portion, thus increasing the overall solder adhe-
sion area of the lead, an example of which is disclosed
in Japanese Patent No. 3008470.
[0009] In the QFN package shown in FIG. 14, the lead
57 is cut out at the cutting line A, whereby a cut surface
57d of the lead 57 lying in the thickness direction is not
accompanied with a plating film 65 as shown in FIG. 15,
whereas other surfaces of the lead 57 except the cut
surface 57d are covered with the molded resin 63 so
that they do not join with a solder 67. That is, when a
semiconductor package 80 is attached onto a circuit
board 71 via the solder 67 as shown in FIG. 15, only a
land portion 73 of the circuit board 71 is electrically con-
nected with the backside 57a of the lead 57. This causes
difficulty in inspecting the joined state established be-
tween the solder 67 and the lead 57 through visual in-
spection. Hence, there is a problem in that reliability se-
cured for the electrical connection established between
the semiconductor package 80 and the circuit board 71
may be reduced.
[0010] The aforementioned Japanese patent disclos-
es a method for increasing the overall solder adhesion
area with respect to the leads. However, in the QFN
package in which the lead 57 is not substantially pro-
jected outside of the molded resin 63 so that the other
surfaces of the lead 57 adjoining the cut surface 57d are
covered with the molded resin 63, this method cannot
contribute to enhancement of the joining strength estab-
lished between the cut surface 57d of the lead and the
solder 67; that is, it cannot solve the aforementioned
problem.

SUMMARY OF THE INVENTION

[0011] It is an object of the invention to provide a sem-
iconductor package that can improve a reliability in
terms of the electrical connection with a circuit board.
[0012] It is another object of the invention to provide
a lead frame for use in the semiconductor package.
[0013] It is a further object of the invention to provide
a method for manufacturing the semiconductor pack-
age.
[0014] In a first aspect of the invention, a lead frame,
which is produced by processing a thin metal plate, com-
prises a stage for mounting a semiconductor chip, a plu-
rality of leads arranged in the periphery of the stage, and
lead interconnection members (e.g., dam bars) for in-
terconnecting the leads, wherein a through hole is
formed in the thickness direction of the lead frame with
respect to each of the leads or each of the lead inter-
connection members. Herein, the lead and its associat-
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ed portion are subjecting to cutting along a cutting line
that is set to pass through the through hole, whereby the
leads are made electrically independent of each other.
[0015] In the above, after plating is performed on ap-
propriate portions of the leads and/or the lead intercon-
nection members, the leads and/or the lead intercon-
nection members are subjected to cutting, whereby a
plated film reliably remains in the interior wall of the
through hole that forms the side surface of the lead in
its thickness direction. That is, it is possible to increase
the overall solder adhesion area with respect to the
leads, which can be therefore improved in the joining
strength with the solder.
[0016] Compared with the lead frame in which a rela-
tively small through hole is formed with respect to each
of the leads, the lead frame in which a relatively large
through hole is formed in each of the lead interconnec-
tion members across the plurality of leads is advanta-
geous because the overall plated area can be increased
with respect to the side surfaces of the leads after the
lead interconnection members are cut out, and hence,
it is possible to easily increase the overall solder adhe-
sion area with respect to the leads.
[0017] In a second aspect of the invention, a manu-
facturing method for a semiconductor package is char-
acterized by comprising a lead frame forming step for
forming a lead frame by processing a thin metal plate
so as to provide a stage, a plurality of leads arranged in
the periphery of the stage, and a plurality of lead inter-
connection members (e.g., dam bars) for interconnect-
ing the leads; a chip mounting step for bonding a sem-
iconductor chip onto the stage of the lead frame and for
wiring the semiconductor chip with the leads; a molding
step for forming a molded resin for integrally fixing the
stage, semiconductor chip, and leads therein; a plating
step for performing plating on prescribed surfaces of the
leads that are exposed to the exterior of the molded res-
in; and a cutting step for cutting the leads at a cutting
line (or cutting lines) so that the leads are made electri-
cally independent of each other. There is further provid-
ed a through hole forming step, which is performed at
the appropriate timing in the time period between the
lead frame forming step and the plating step, for forming
a through hole penetrating through the lead frame in its
thickness direction and allowing the cutting line to pass
therethrough with respect to each of the leads. Herein,
the through hole can be elongated and is formed in each
of the lead interconnection members across the leads
so as to allow the cutting lines to pass therethrough.
[0018] In the above, after the leads and/or the lead
interconnection members are subjected to cutting at the
cutting lines, plated films reliably remain in the interior
walls of the through holes that form the side surfaces of
the leads in thickness direction. Hence, it is possible to
easily increase the overall solder adhesion area with re-
spect to the leads, which can be therefore improved in
the joining strength with the solder.
[0019] In the semiconductor package, the leads are

partially exposed to the exterior of the molded resin,
wherein the side surface of the exposed portion of the
lead in its thickness direction provides a plated surface
and a cut surface that adjoins the plated surface and
that makes the adjoining leads to be electrically inde-
pendent of each other. Due to the formation of the plated
surface on the side surface of the lead exposed from the
molded resin, it is possible to increase the solder adhe-
sion area with respect to the lead, which is thus im-
proved in the joining strength with the solder.
[0020] In addition, the 'plated' backside of the lead ad-
jacent to the plated surface on the side surface of the
lead forms the same plane together with the lower sur-
face of the molded resin, whereby when the semicon-
ductor package is mounted on the circuit board in such
a way that the lower surface is placed opposite to the
surface of the circuit board, it is possible to reduce the
height dimensions of the semiconductor package meas-
ured from the surface of the circuit board; in short, it is
possible to reduce the thickness dimensions of the sem-
iconductor package.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] These and other objects, aspects, and embod-
iments of the present invention will be described in more
detail with reference to the following drawings, in which:

FIG. 1 is a plan view showing a lead frame for use
in a semiconductor package in accordance with a
preferred embodiment of the invention;
FIG. 2 is an enlarged cross sectional view showing
essential parts of the semiconductor package,
wherein a projecting portion of a lead is cut out
along a cutting line A;
FIG. 3A is an enlarged cross sectional view showing
essential parts of the semiconductor package that
is attached onto a circuit board;
FIG. 3B is an enlarged plan view showing pre-
scribed parts of the semiconductor package shown
in FIG. 3A;
FIG. 4 is an enlarged cross sectional view showing
a modified example of the semiconductor package
shown in FIGS. 3A and 3B;
FIG. 5 is an enlarged cross sectional view showing
the modified example of the semiconductor pack-
age before a cutting process;
FIG. 6 is an enlarged plan view showing a modified
example of a semiconductor package in which a
through hole is formed in a dam bar across a plu-
rality of leads;
FIG. 7 is an enlarged plan view showing the semi-
conductor package that is subjected to cutting so
that the leads are made electrically independent of
each other;
FIG. 8 is an enlarged plan view showing a modified
example of a semiconductor package in which the
tip end of each lead is projected inside of an elon-
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gated through hole formed in a dam bar and is ac-
companied with a further projecting portion;
FIG. 9 is an enlarged cross sectional view showing
a modified example of a semiconductor package;
FIG. 10 is an enlarged cross sectional view showing
a modified example of a semiconductor package
before a cutting process;
FIG. 11 is an enlarged cross sectional view showing
a modified example of a semiconductor package
before a cutting process;
FIG. 12 is an enlarged cross sectional view showing
the semiconductor package shown in FIG. 11 that
is attached onto a circuit board;
FIG. 13 is a plan view showing a conventionally-
known example of a lead frame for use in a semi-
conductor package;
FIG. 14 is an enlarged cross sectional view showing
essential parts of the semiconductor package en-
closing the lead frame shown in FIG. 13 in which a
projecting portion of a lead is subjected to cutting at
a cutting line A; and
FIG. 15 is an enlarged cross sectional view showing
the semiconductor package attached onto a circuit
board.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0022] This invention will be described in further detail
by way of examples with reference to the accompanying
drawings.
[0023] The outline of a manufacturing method for a
semiconductor package according to a preferred em-
bodiment of the invention will be described with refer-
ence to FIGS. 1, 2, 3A, and 3B.
[0024] At first, a thin metal plate made of copper and
the like is subjected to one of or both of press working
and etching process, thus producing a lead frame 1 (see
FIG. 1) comprising a stage 5 for mounting a semicon-
ductor chip 3, a plurality of leads 7 arranged in the pe-
riphery of the stage 5, and dam bars (i.e., lead intercon-
necting members) for interconnecting the leads 7.
[0025] In the above, a plurality of through holes 17
penetrating through the lead frame 1 are simultaneously
formed with respect to the leads 7 respectively due to
the press working and/or the etching process, wherein
the through holes 17 are aligned along with the arrange-
ments of the leads 7.
[0026] Next, the semiconductor chip 3 is bonded onto
a surface 5a of the stage 5; then, pads of the semicon-
ductor chip 3 are electrically connected with the leads 7
respectively via metal bonding wires 11. Herein, the
bonding position of the lead 7 bonded with the bonding
wire 11 is located on a prescribed surface 7a of the lead
7, which is shifted inwardly in position from the through
hole 17 towards the stage 5.
[0027] The aforementioned lead frame 1 is arranged
in a metal mold (not shown), into which a melted resin
is injected so as to form a molded resin 13 (see FIG. 2)

that integrally fixes the semiconductor chip 3, the stage
5, the bonding wire 11, and the bonding portion of the
lead 7 at prescribed positions.
[0028] In the above, a backside 13a of the molded res-
in 13 forms the same plane together with a backside 7b
of the lead 7, wherein a prescribed side surface of the
molded resin 13 in its thickness direction lies along a
cutting line A for the lead, which will be described later.
That is, the prescribed side surface of the molded resin
13 lies at a prescribed position at which the overall
length of the through hole 17, which is formed in a lon-
gitudinal direction (i.e., C-D directions) of the lead 7, is
reduced to a half. The molded resin 13 is formed to pre-
vent a resin from being introduced into the through hole
17.
[0029] After the formation of the molded resin 13, a
surface 7a and a backside 7b of the lead 7, which are
exposed to the exterior of the molded resin 13, and the
interior wall of the through hole 17 are subjected to plat-
ing, thus forming plated films 15.
[0030] Thereafter a projecting portion 7c of the lead
7, which is projected outside of the prescribed side sur-
face of the molded resin 13 in the direction D, is cut out
at the cutting line A together with the dam bar 9, so that
the leads 7 are made electrically independent of each
other, thus completing the production of the semicon-
ductor package.
[0031] As a result, it is possible to produce a semicon-
ductor package 30 of a QFN type as shown in FIG. 3A,
wherein the lead 7 is not projected outside of a pre-
scribed side surface 13b of the molded resin 13. In the
semiconductor package 30, a side surface 7d of the lead
7 in its thickness direction (see FIG. 3B) that is exposed
outwardly is formed by cutting the lead 7 at the cutting
line A. Specifically, the side surface 7d of the lead 7 com-
prises a cut surface 7e, which forms the same plane as
the side surface 13b of the molded resin 13, and a con-
cave portion (or a plated surface) 7f that forms a part of
an interior wall 17a of the through hole 17, wherein a
plated film 15 is formed on the concave portion 7f.
[0032] When the semiconductor package 30 is at-
tached onto a circuit board 21, a lower surface 13a of
the molded resin 13 is placed opposite to the circuit
board 21, wherein each of the leads 7 is electrically con-
nected with a land portion 23 of the circuit board 21 via
a solder 25. In this state, the solder 25 joins the backside
7b of the lead 7 and the concave portion 7f.
[0033] According to the aforementioned method for
manufacturing the semiconductor package 30, the lead
frame 1 is formed in such a way that the through holes
17 are formed with respect to the leads 7; then, it is sub-
jected to plating. Hence, by cutting each of the leads 7
at the cutting line A, it is possible to easily produce the
semiconductor package 30 in which the plated film 15
is formed on the concave portion 7f of the side surface
7d of the lead 7.
[0034] Due to the formation of the plated films 15 on
the concave portion 7f of the side surface 7d forming the
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tip end of the lead 7 as well as the backside 7b of the
lead 7, it is possible to noticeably improve wettability,
and it is possible to increase the overall adhesion area
of the solder 25 with respect to the lead 7; hence, it is
possible to noticeably improve the joining strength es-
tablished between the lead 7 and the solder 25. Under
the state where the semiconductor package 30 is at-
tached onto the circuit board 21, the plated film 15
formed on the concave portion 7f is exposed outwardly
and upwardly, which makes it easy for a human inspec-
tor to perform visual inspection on the joined state be-
tween the lead 7 and the solder 25. Therefore, it is pos-
sible to improve the reliability in establishing electrical
connection between the lead 7 and the land portion 23
of the circuit board 21 when the semiconductor package
30 is attached onto the circuit board 21.
[0035] The aforementioned semiconductor package
30 is advantageous in that it is possible to reduce height
dimensions measured from the surface of the circuit
board 21 when the semiconductor package 30 is at-
tached onto the circuit board 21 because the backside
7b of the lead 7 forms the same plane together with the
lower surface 13a of the molded resin 13. In short, it is
possible to noticeably reduce the overall thickness of the
semiconductor package 30.
[0036] The present embodiment is designed such that
the cut surface 7e of the lead 7 is located in the same
plane of the side surface 13b of the molded resin 13. Of
course, this invention is not necessarily limited to the
present embodiment, which can be modified such that
as shown in FIG. 4, the tip end of the lead 7 is partially
projected outside of the side surface 13b of the molded
resin 13. In this case, the plated film 15 can remain on
the surface 7a of the lead 7 that is exposed to the exte-
rior of the molded resin 13. That is, when the semicon-
ductor package 30 is attached onto the circuit board 21,
it is possible to join the solder 25 with the backside 7b
of the lead 7, the concave portion 7f, and the surface
7a; hence, it is possible to further improve the reliability
in establishing electrical connection between the lead 7
and the land portion 23 of the circuit board 21.
[0037] In the case of FIG. 4, the through hole 17
should be formed outwardly from the side surface 13b
of the molded resin 13 as shown in FIG. 5. Alternatively,
the through hole 17 should be enlarged in dimensions
in a direction as it separates off from the side surface
13b of the molded resin 13.
[0038] The present embodiment is designed such that
the lead 7 is subjected to cutting at a prescribed cutting
position at which the length of the through hole 17 lying
in the longitudinal direction of the lead 7 is reduced to a
half. Of course, this invention is not necessarily limited
to the present embodiment, which can be modified such
that the cutting position can be set at any position of the
through hole 17.
[0039] The through hole 17 is not necessarily formed
with respect to each lead 7. That is, the through hole 17
can be formed at a prescribed position of the dam bar

9 interconnecting the leads 7.
[0040] That is, as shown in FIG. 6, in the formation of
the lead frame, an elongated through hole 18 is formed
in an alignment direction of leads 6 across a plurality of
the leads 6, wherein the leads 6 including the interior
wall of the through hole 18 and the dam bar 9 are sub-
jected to plating; then, the dam bar 9 is subjected to cut-
ting at cutting lines B. Thus, it is possible to produce a
semiconductor package 31 as shown in FIG. 7 in which
the leads 6 are made electrically independent of each
other.
[0041] In the aforementioned semiconductor package
31, each of side surfaces 6a of the leads 6 in their thick-
ness directions is constituted by a plated surface 6f
forming the tip end of the lead 6 on which a plated film
15 is formed, and a cut surface 6d that adjoins the plated
surface 6f and is positioned opposite to the other adja-
cent lead 6, wherein a prescribed surface 6b adjoining
the side surface 6a of the lead 6 is subjected to plating
as well.
[0042] The aforementioned semiconductor package
31 is characterized by forming a relatively large through
hole 18, which is larger than the foregoing through hole
17 formed with respect to each lead 7; hence, it is pos-
sible to easily increase the total area of the plated sur-
face 6f of the lead 6. Thus, it is possible to reliably im-
prove the joining strength between the solder and the
lead 6 by further increasing the solder adhesion area
with respect to the lead 6.
[0043] When the through hole 18 is formed in the dam
bar 9, it is possible to form the tip ends of the leads 6 of
the semiconductor package 31 in advance. That is, it is
possible to modify each of the leads 6 as shown in FIG.
8 such that each lead 6 has a projecting portion 6b,
which is projected inside of the through hole 18 in the
longitudinal direction (i.e., a direction E) thereof, where-
in a further projecting portion 6c is formed from the pro-
jecting portion 6b of the lead 6.
[0044] Incidentally, the overall area of the plated sur-
face 6f is not necessarily increased by forming the fur-
ther projecting portion 6c further projected inside of the
through hole 18. Instead, it is possible to form a hollow
(or a recess) at the projecting portion 6b forming the tip
end of the lead 6.
[0045] In the modified example of the present embod-
iment, the through hole 18 is formed across a plurality
of leads 6 in the alignment direction of the leads 6, which
is not restricted in this invention. That is, this invention
requires that a through hole be formed at the prescribed
position allowing the cutting line to pass therethrough in
order to make the adjacent leads 6 electrically inde-
pendent of each other. For instance, it is possible to form
a through hole on the cutting line B passing between the
adjacent leads 6.
[0046] In the present embodiment and its modifica-
tions, the through hole(s) is formed simultaneously with
the formation of the lead frame, which is not restricted
in this invention. That is, this invention requires that the
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through hole be formed within a time period between the
formation of the lead frame and the timing to perform
plating. Specifically, the through holes can be formed
simultaneously with the formation of the molded resin
13. Due to the provision of the through hole(s), it is pos-
sible to increase the overall area for the plating, and it
is possible to reduce the overall cutting area for making
the leads electrically independent of each other. It is
therefore possible to provide an effect in which the sem-
iconductor package can be produced with ease.
[0047] In the present embodiment and its modifica-
tions, the plated surface 6f and the concave portions 7f
and 8f, which are subjected to plating, are formed in the
thickness directions of the leads 6-8, which is not re-
stricted in this invention. For example, the present em-
bodiment can be modified as shown in FIG. 9 such that
a part of a side surface 10d of a lead 10 located in prox-
imity to a backside 10b is subjected to plating, thus form-
ing a plated surface 10f. When such a semiconductor
package 32 shown in FIG. 9 is attached onto the circuit
board 21, the solder 25 can join the plated surface 10f
in addition to the backside 10b of the lead 10; therefore,
it is possible to improve the reliability in establishing the
electrical connection between the lead 10 and the land
portion 23 of the circuit board 21.
[0048] In the above, the semiconductor package 32
can be modified as shown in FIG. 10 such that instead
of forming the foregoing through holes 17 and 18 pen-
etrating through the lead frame, a hollow portion 12
should be formed by etching or machining on the back-
side 10b of the lead 10 in association with the cutting
line A, which is set to make the adjacent leads 10 elec-
trically independent of each other. Herein, an interior
wall 12a of the hollow portion 12 is subjected to plating,
thus forming the aforementioned plated surface 10f.
[0049] Each of the aforementioned semiconductor
packages 30-32 is constituted as the QFN type, which
is not restricted in this invention when the semiconduc-
tor package is not necessarily reduced in thickness.
That is, each of them can be constituted as the QFP
type providing the aforementioned leads 8, which are
projected outside of the molded resin 13. For example,
it is possible to partially modify the aforementioned sem-
iconductor package as shown in FIG. 11 such that the
through hole 17 is formed on a joining portion 8a of the
lead 8 joining the solder 25, wherein the interior wall 17a
of the through hole 17 is subjected to plating; then, the
lead 8 is subjected to cutting at a cutting line A. Thus, it
is possible to produce a semiconductor package as
shown in FIG. 12 in which a concave portion 8f forming
a side surface 8d of the joining portion 8a of the lead 8
joins the solder 25, whereby it is possible to further im-
prove the reliability in establishing the electrical connec-
tion between the lead 8 and the land portion 23 of the
circuit board 21.
[0050] As described heretofore, this invention has a
variety of effects and technical features, which will be
described below.

(1) According to this invention, a lead frame is de-
signed such that a through hole is formed with re-
spect to a lead or a lead interconnection member
(e.g., a dam bar), whereby it is possible to improve
the joining strength between the lead and the sol-
der. Herein, the lead frame mounting a semiconduc-
tor chip is enclosed in a molded resin so as to pro-
duce a semiconductor package that is attached on-
to a circuit board, wherein it is possible to improve
the reliability with respect to the electrical connec-
tion established between the lead and the land por-
tion of the circuit board.
(2) When the lead frame is designed such that the
through hole is elongated and is formed in the lead
interconnection member, it is possible to improve
the joining strength between the lead and the solder
compared with the lead frame in which a relatively
small through hole is formed with respect to each
lead.
(3) After formation of the through hole(s), a plating
process is performed to form plated films at appro-
priate areas of the leads substantially enclosed in
a molded resin. Herein, plating is performed on the
side portions of the leads that are exposed to the
exterior of the molded resin. In addition, the surfac-
es of the leads are formed in the same plane togeth-
er with the lower surface of the molded resin, where-
by it is possible to noticeably reduce the overall
thickness of the semiconductor package.

[0051] As this invention may be embodied in several
forms without departing from the spirit or essential char-
acteristics thereof, the present embodiment and its
modified examples are therefore illustrative and not re-
strictive, since the scope of the invention is defined by
the appended claims rather than by the description pre-
ceding them, and all changes that fall within metes and
bounds of the claims, or equivalents of such metes and
bounds are therefore intended to be embraced by the
claims.

Claims

1. A lead frame comprising:

a stage (5) for mounting a semiconductor chip
(3) thereon;
a plurality of groups of leads (7) arranged in a
periphery of the stage;
a plurality of lead interconnection members (9)
for interconnecting a plurality of leads in each
group of the leads respectively; and
a hollow (12, 17) that is formed to concave in a
thickness direction on each lead, thus allowing
a plurality of cutting lines (A) to pass there-
through,
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wherein the plurality of lead interconnection
members and the plurality of leads are subjected to
cutting at the cutting lines so that the plurality of
leads are made electrically independent of each
other.

2. A lead frame comprising:

a stage (5) for mounting a semiconductor chip
(3) thereon;
a plurality of groups of leads (7) arranged in a
periphery of the stage;
a plurality of lead interconnection members (9)
for interconnecting a plurality of leads in each
group of the leads respectively; and
a hollow (18) that is formed to concave in a
thickness direction on each lead interconnec-
tion member across the plurality of leads, thus
allowing a plurality of cutting lines (B) to pass
therethrough,

wherein the plurality of lead interconnection
members and the plurality of leads are subjected to
cutting at the cutting lines so that the plurality of
leads are made electrically independent of each
other.

3. A manufacturing method for a semiconductor pack-
age comprising the steps of:

forming a lead frame (1) by processing a thin
metal plate, wherein the lead frame comprises
a stage (5) for mounting a semiconductor chip
(3) thereon, a plurality of groups of leads ar-
ranged in a periphery of the stage, and a plu-
rality of lead interconnection members (9) for
interconnecting a plurality of leads in each
group of the leads respectively;
mounting the semiconductor chip on the stage
of the lead frame via bonding, wherein the sem-
iconductor chip is wired with the plurality of
leads;
forming a molded resin (13) for integrally fixing
the semiconductor chip, the stage, and the
leads therein;
plating prescribed surfaces of the leads that are
exposed to an exterior of the molded resin; and
cutting the plurality of leads at a plurality of cut-
ting lines (A) so that the plurality of leads are
made electrically independent of each other,

wherein a hollow (12, 17) is formed to con-
cave in a thickness direction of the lead frame on
each lead so as to allow the plurality of cutting lines
to pass therethrough, and wherein the hollow is
formed at a selected timing within a time period after
the lead frame is formed and before the plating is
performed on the leads.

4. A manufacturing method for a semiconductor pack-
age comprising the steps of:

forming a lead frame (1) by processing a thin
metal plate, wherein the lcad frame comprises
a stage (5) for mounting a semiconductor chip
(3) thereon, a plurality of groups of leads ar-
ranged in a periphery of the stage, and a plu-
rality of lead interconnection members (9) for
interconnecting a plurality of leads in each
group of the leads respectively;
mounting the semiconductor chip on the stage
of the lead frame via bonding, wherein the sem-
iconductor chip is wired with the plurality of
leads;
forming a molded resin (13) for integrally fixing
the semiconductor chip, the stage, and the
leads therein;
plating prescribed surfaces of the leads that are
exposed to an exterior of the molded resin; and
cutting the plurality of leads at a plurality of cut-
ting lines (B) so that the plurality of leads are
made electrically independent of each other,

wherein a hollow (18) is formed to concave in
a thickness direction of the lead frame on each lead
interconnection member so as to allow the plurality
of cutting lines to pass therethrough, and wherein
the through holes are formed at a selected timing
within a time period after the lead frame is formed
and bcfore the plating is performed on the leads.

5. A semiconductor package having a plurality of
leads (6, 7) that are exposed to an exterior of a
molded resin (13), wherein a side surface (6a, 7d)
of the lead is associated with a plated surface (6f,
7f) and a cut surface (6d, 7e) that adjoins the plated
surface and that makes the adjacent leads to be
electrically independent of each other.

6. The semiconductor package according to claim 5,
wherein a backside of the lead subjected to plating
is formed in a same plane together with a lower sur-
face (13a) of the molded resin.

7. The lead frame according to claim 2, wherein each
of the leads has a projecting portion (6b) that is pro-
jected inwardly into the hollow.

8. The lead frame according to claim 1, wherein the
hollow is replaced with a through hole (17).

9. The lead frame according to claim 2, wherein the
hollow is replaced with a through hole (18).

10. The manufacturing method for a semiconductor
package according to claim 3, wherein the hollow
is formed by etching.
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11. The manufacturing method for a semiconductor
package according to claim 4, wherein the hollow
is formed by etching.
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