1 TITLE OF THE | NVENTI ON LEAD FRAME AND METHOD OF MANUFACTURI NG THE SAME
AND SEM CONDUCTOR DEVI CE 5 BACKGROUND OF THE I NVENTION 1. Field of the

I nvention The present invention relates to a lead frame and a nethod of
manuf acturing the same and a sem conductor device and, nore particularly,
a lead 10 franme to which a common wiring portion such as a ground ring, or
the like is provided around a die pad and & nmethod of manufacturing the
same and a seni conductor device using the |lead franme. 2. Description of
the Related Art 15 In the prior art, in some plastic package using the
lead frame, the common mnrhgg ortlon connected to the die pad for the

pur pose of grou Nrovi ded 1ike a ring around the die
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plate 200a is Eﬁﬁg& [ ern-shaped netal plate 200a, a ground
ring 120 is arrgfge groHEQd§1Q§J r%ngular die pad 100 and inner |eads 140

25 connected to the ground ring 120 are fornmed on the outside of the
ground ring 120 to extend outward. Quter |eads (not shown) connected to
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1. Field of the Invention

The present invention relates to a lead frame
and a method of manufacturing the same and a
semiconductor device and, more particularly, a lead

10 frame to which a common wiring portion such as a
ground ring, or the like is provided around a die
pad and a method of manufacturing the same and a
semiconductor device using the lead frame.

2. Description of the Related Art

15 In the prior art, in some plastic package using
the lead frame, the common wiring portion connected
to the die pad for the purpose of grounding, or the
like is provided like a ring around the die pad onto
which the semiconductor chip is mounted.

20 In such lead frame manufacturing method, as
shown in FIG.l, first, a pattern-shaped metal plate
200a 1is prepared. In this pattern-shaped metal
plate 200a, a ground ring 120 is arranged around a
quadrangular die pad 100 and inner leads 140

25 connected to the ground ring 120 are formed on the
outside of the ground ring 120 to extend outward.

Outer leads (not shown) connected to the inner leads




140 via a dam bar (not shown) are forned on the outside of the inner |eads
140. A support bar 160 extended froman outer frame (not shown) is
connected to four corners of the die pad 100 and the 5 ground ring 120
respectively, and the die pad 100 and the ground ring 120 are supported by
the support bars 160. Then, a netal plating |layer (not shown) for the
wire bonding is fornmed selectively on the g2ound 10 ring 120 and the inner
| eads 140 of the pattern shaped netal plate 200a. In the | ead frame having
the ground ring, the ground ring 120 and the inner |eads 140 are separated
finally. I'n this case, not to produce defects such as a deformation of the
15 i nner | eads iﬁ@olﬁ”FheablgﬁﬂhgbéFép(ﬂﬁﬁl|%B°WB f oREL tﬁ@rﬁéﬂaloﬂlaﬁhﬂg
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bet ween the supporting nenber 300 and the pressing ne
and the ground ring 120 are supported by the support

bars 160.
Then, a metal plating layer (not shown) for the
wire bonding is formed selectively on the ground
10 ring 120 and the inner leads 140 of the pattern-
shaped metal plate 200a. In the lead frame having
the ground ring, the ground ring 120 and the inner
leads 140 are separated finally. In this case, not
to produce defects such as a deformation of the
15 inner leads 140 in the plating step applied to form
the metal plating layer, the plating process is
carried out in a state that the inner leads 140 are
fixed to be connected to the ground ring 120.
Then, as shown in FIG.2, a die having a
20 supporting member 300, a pressing member 320, and a
punch 340 is prepared, and then the pattern-shaped
metal plate 200a of FIG.1 is placed in the die.
Then, root portions B of the inner leads 140
connected to the ground ring 120 are pushed and
25 punched by the punch 340 in a state that the ground
ring 120 and the inner leads 140 are put between the

supporting member 300 and the pressing member 320 to




apply a pressure. Thus, as shown in FIG 3, all the inner |eads 140 are cut
off fromfour sides of the ground ring 120 of the pattern-shaped netal
plate 200a of FIG 1. Accordingly, a lead frame 200 having 5 the ground
ring 120 can be obtained. Then, a sem conductor chip (not shown) is
nmounted on the die pad 100 of the lead frane 200 in FIG 3, then the

sem conductor chip is electrically connecté&d to the ground ring 120 and
the inner |eads 10 140 by the wire bondi ng respectively, and then the

sem conductor chip is sealed with a resin. The lead franme 200 is cut off
fromthe outer frane at a predetermned timng, and the bending is applied
to the |ead fr@BPBD02 DPFregruxechndhe @, adsoshemey it i lichad | eadlf e
having the ground ring_is set_forth in Patent Literature 1 (Patent
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Then, a semiconductor chip (not shown) is

mounted on the die pad 100 of the lead frame 200 in
FIG.3, then the semiconductor chip is electrically
connected to the ground ring 120 and the inner leads

10 140 by the wire bonding respectively, and then the
semiconductor chip is sealed with a resin. The lead
frame 200 is cut off from the outer frame at a
predetermined timing, and the bending is applied to
the lead frame 200.

15 The technology associated with the lead frame
having the ground ring is set forth in Patent
Literature 1 (Patent Application Publication (KOKAI)
Hei 6-252328) and Patent Literature 2 (Patent
Application Publication (KOKAI) Hei 8-125094), for

20 example.

Also, in Patent Literature 3 (Patent
Application Publication (KOKAI) 2000-31370), it is
set forth that the, in forming a slope in the stage
support bar connected to the stage portion of the

25 lead frame, upper and lower surfaces of the bar are
held by a holding means respectively and the holding

means are moved relatively in the direction



perpendicular to the lead formng surface, so that a slope piece portion
stretched uniformy by the stretching is fornmed. In the above | ead frane
manuf acturing method in 5 the prior art, when the inner |eads 140 are cut
of f fromthe ground ring 120 by the die, the problens exist as follows.
As shown in FIG4A, in the case that the ground ring 120 is pressed
tightly by the pressing nenber 320, the inder |eads 140 can be cut 10 off
satisfactorily wi thout occurring of a twist due to an inclination of the
ground ring 120, nevertheless a surface (nmetal plating |ayer) of the
ground ring 120 is easily scratched by _the pressing nenber 320 and the
supporting menb@eERRRATRNL AT FQ ethephilead, §OrBiRdeSUTTRGPe SentdGTd R or
chip and the ground ring 120 by the wire bonding.is | awered nversely,
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| eads, from the ground ring 120 by the die, the problems
exist as follows. As shown in FIG.4A, in the case
that the ground ring 120 is pressed tightly by the
pressing member 320, the inner leads 140 can be cut
10 off satisfactorily without occurring of a twist due
to an inclination of the ground ring 120,
nevertheless a surface (metal plating layer) of the
ground ring 120 is easily scratched by the pressing
member 320 and the supporting member 300. Thus,
15 reliability in connecting the semiconductor chip and
the ground ring 120 by the wire bonding is lowered.
Conversely, as shown in FIG.4B, in the case
that the ground ring 120 is pressed loosely by the
pressing member 320, generation of the scratch on
20 the surface of the ground ring 120 can be improved,
nevertheless a twist is easily caused because the

ground ring 120 is inclined. Thus, reliability in

executing the wire bonding is lowered similarly.

25 SUMMARY OF THE INVENTION

It is an object of the present invention to

provide a lead frame having such a structure that,




whi ch are connected to a common wiring portion arranged around a die pad
and are forned to extend outward, fromthe conmmon wiring portion, the

| eads 5 can be cut off fromthe common wiring portion wthout any trouble
of the common wiring portion and a nethod of manufacturing the same and a
sem conductor device using the lead frame. The present invention is
associated with a lead 10 frane, which inclbudes a die pad; a common w ring
portion arranged around the die pad with a predeterm ned interval, and
connected partially to the die pad, and in which projection portions

projected toward the die pad side are provided at 15 side portions of the
comon wiring pdlti dhe ad®ad Frams i P%t(ﬁlﬂ%@déoibréf\ﬂtd'éﬁlgo Qfefselpﬁaﬁ
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time, the projection portions projected to the die pad sid e prOV|ded
previously to tReithé€t any trouble of the common wiring portion and
a method of manufacturing the same and a
semiconductor device using the lead frame.
The present invention is associated with a lead
10 frame, which includes a die pad; a common wiring
portion arranged around the die pad with a
predetermined interval, and connected partially to
the die pad, and in which projection portions
projected toward the die pad side are provided at
15 side portions of the common wiring portion; and a
plurality of leads provided to be separated from the
common wiring portion, and extending outward from a
periphery of the common wiring portion.
In manufacturing the 1lead frame having the
20 common wiring portion of the present invention, when
the metal plating layer for the wire bonding is
formed on the common wiring portion and the leads,
such plating is carried out not to deform the leads
in a state that the leads are connected to the
25 common wiring portion. Therefore, the leads must be
cut off from the common wiring portion later. At

this time, the projection portions projected to the




portions of the common wiring portion, and the |leads are cut off by the
punch of the die in a state that the projection portions are pressed
partially and 5 fixed by the pressing nenber of the die. By enploying this
met hod, the die does not contact the main body portion of the comon
wiring portion by doing the above. Therefore, there is no possibility
that the surface (netal plating layer) 10 of the common wiring portion is
scratched. In addition, since the main body portion of the commbn wring
portion can be fixed by pressing sufficiently the projection portions of
t he conmon wi ring. orthfn,_ here is no possibility that the common wring
o]

15 portion is i ndf e 8F§ WPLevided mIgViousyHentenethe side
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die pad in a state that they are isolated nutually. 7 1In the above
present invention, noBgheémploying this method, the die does not
contact the main body portion of the common wiring
portion by doing the above. Therefore, there is no
possibility that the surface (metal plating layer)
10 of the common wiring portion is scratched. In
addition, since the main body portion of the common
wiring portion can be fixed by pressing sufficiently
the projection portions of the common wiring portion,
there 1is no possibility that the common wiring
15 portion is inclined to cause a twist. As a result,
when the semiconductor device 1is constructed by
using the lead frame of the present invention, the
semiconductor chip can be connected to the common
wiring portion by the wire bonding using the wires
20 with good reliability.

The common wiring portion may be used for
various purposes such as the grounding, the power
supply, the signal, or the like. Also, the common
wiring portion may be formed like a ring to surround

25 the die pad, otherwise a plurality of common wiring
portions may be arranged around the die pad in a

state that they are isolated mutually.




portions cutting into an inside may be provided to edge portions of the
di e pad opposing to the projection portions of the common wiring portion.
5 Also, in the above present invention, the projection portions of the
common wiring portion may be formed by etching a | ower surface side to be
connected to an upper surface side of the conmon wring portion in a

t hi ckness direction, and hollow 10 portions7may be provided to edge
portions of the die pad opposing to the projection portions by etching an
upper surface side of the die pad. According to such constitutions, even
if the interval betmeen the dleé&%f and the common wiring 15 portion
becomes narrow, the pA& ect Whs HrQSeREedetRYANEESr o) BXtGhed

di nensi on can be e Sllgs f or.nmed tlons of the conno r|n
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projection portlons of the common wiring portion may
be formed by etching a lower surface side to be
connected to an upper surface side of the common
wiring portion in a thickness direction, and hollow

10 portions may be provided to edge portions of the die
pad opposing to the projection portions by etching
an upper surface side of the die pad.

According to such constitutions, even if the
interval between the die pad and the common wiring

15 portion becomes narrow, the projection portions of a
predetermined projected dimension can be easily
formed on the side portions of the common wiring
portion in a state that the projection portions are
separated from the die pad.

20 As described above, according to the present
invention, a projection portion pressed partially by
the die is provided to the common wiring portion.
Therefore, generation of a scratch or a twist in the
common wiring portion can be prevented in cutting

25 off the leads from the common wiring portion by the
die, and also reliability in executing the wire

bonding can be improved.




BRI EF DESCRI PTI ON OF THE DRAWNGS FIG 1 is a plan view showi ng a
pattern-shaped netal plate to manufacture a lead frame having a 5 ground
ring in the prior art; FIG2 is a sectional view showing a state to cut
off inner leads fromthe ground ring by a die, 1in the lead frane

manuf acturing nethod in the prior art; 10 FIG3 is a plan view show ng a

| ead frame having the ground ring in the pB8ior art; FIGS. 4A and 4B are
sectional views explaining a problemcaused in cutting off the inner |eads
from the ground ring in the |ead frame manufacturing 15 nmethod in the
prior art; FIG5 is a plan view showng a lead franme according to a first
enbodi nent of the present invention; FIG6 is a sectional view taken al ong

an I-1 20 line ] - FLG 7 is a plan view showi ng a pattern-shaped
nmetal plate to ;ﬁ%ﬁ%gSGEﬁ%TIQMAOFPIHE QRAW$N$% ?o the first

enbodi nent of the pre i nvention; FIGS, 8A and 8B are sectional views
showing a 25 state t Loftf iFinBlare Aoy, fg}oémg?%uﬁd P?ﬁbeﬁf}“é\ﬁ%ﬁ%? in
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the present 9 inven
5 ground ring in the prior art;

FIG.2 is a sectional view showing a state to
cut off inner leads from the ground ring by a die,
in the lead frame manufacturing method in the prior
art;

10 FIG.3 1is a plan view showing a lead frame
having the ground ring in the prior art;

FIGS.4A and 4B are sectional views explaining a
problem caused in cutting off the inner leads from
the ground ring in the 1lead frame manufacturing

15 method in the prior art;

FIG.5 1is a plan view showing a lead frame
according to a first embodiment of the present
invention;

FIG.6 is a sectional view taken along an I-I

20 line in FIG.5;

FIG.7 is a plan view showing a pattern-shaped
metal plate to manufacture the lead frame according
to the first embodiment of the present invention;

FIGS.8A and 8B are sectional views showing a

25 state to cut off inner leads from a ground ring by a
die, in the lead frame manufacturing method

according to the first embodiment of the present




FIGS.9A to 9D are sectional views showing a nethod of nounting a

sem conductor chip on the lead frane according to the first enbodi nent of
the 5 present invention; FIG 10 is a plan view showing a | ead frane
according to a variation of the first enbodi nent of the present invention;
FIG11 is a plan view showing a lead frane 10 according to a second

enbodi nent of the present invention; FIG 12 is a plan view showng a | ead
franme according to a variation of the second enbodi nent of the present
invention; 15 FIG 13 is a plan view showing a |ead frame according to a
third enbodi ment, of the present invention; FIG 14 is a partial sectional
vi ew t aken al ongtP¥®PFLORE |ine in FIG 13; 20 FIG 15 is a sectional view
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5 present invention;

FIG.10 is a plan view showing a lead frame
according to a variation of the first embodiment of
the present invention;

FIG.1l1 is a plan view showing a lead frame

10 according to a second embodiment of the present
invention;

FIG.12 is a plan view showing a lead frame
according to a variation of the second embodiment of
the present invention;

15 FIG.13 is a plan view showing a lead frame
according to a third embodiment of the present
invention;

FIG.14 is a partial sectional view taken along
an IT-ITI line in FIG.13;

20 FIG.15 is a sectional view showing a method of
forming a projection portion of a ground ring in the
lead frame according to the third embodiment of the
present invention;

FIGS.16A and 16B are sectional views showing a

25 state to cut off inner leads from the ground ring by
a die, 1in the lead frame manufacturing method

according to the third embodiment of the present




FIG 17 is a plan view showng a |lead frane according to a variation of the
third enbodi ment of the present invention. 5 DETAILED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS Enbodi nents of the present invention will be
explained with reference to the acconpanying draw ngs hereinafter. 10
(First Enbodinment) FIG5 is a plan view showing a lead frane according to
a first enbodi mrent of the present inventiolQ FIG6 is a sectional view
taken along an 1-1 linein FIG5, FIG7 is a plan view showing a 15
pattern-shaped netal plate to manufacture the lead frame, and FI GS. 8A and
8B are sectional views, showing a state to cut off inner leads froma
ground ring by HP¥PREEADGhe | ead frane nmanufacturing steps. As shown in

FIG5, alead frane 1 t first 2Q enbodi nent .of the present_invention
is formed as a frane FgI{Q'Lﬁur]es t fat Rqsalboﬂﬂer"bcts&?%’y“% i fl‘%ﬂd pe
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arranged in a cgferop QN s ' rane structure, and inner support
bars 12a connect edé\t% g%&?ﬁc&?{nveélgtf% “the die pad 10 to extend outward are

formed at 511 four corners of the die pad 10 respectively. A

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention will be
explained with reference to the accompanying
drawings hereinafter.

10 (First Embodiment)

FIG.5 1is a plan view showing a lead frame
according to a first embodiment of the present
invention, FIG.6 is a sectional view taken along an
I-I line in FIG.5, FIG.7 is a plan view showing a

15 pattern-shaped metal plate to manufacture the 1lead
frame, and FIGS.8A and 8B are sectional views
showing a state to cut off inner leads from a ground
ring by a die in the lead frame manufacturing steps.

As shown in FIG.5, a lead frame 1 of the first

20 embodiment of the present invention is formed as a
frame structure that is constructed by a pair of
outer frames 8 extending in parallel, and a pair of
inner frames 9 connected orthogonally to a pair of
outer frames 8. A quadrangular die pad 10 is

25 arranged in a center portion of this frame structure,
and inner support bars 12a connected to four corners

of the die pad 10 to extend outward are formed at




guadrangul ar ground ring 14 (common wiring portion) is arranged around the
die pad 10 at a predetermned interval S. The inner support bars 12a are 5
connected to four corners on the inside of the ground ring 14
respectively, and the ground ring 14 is coupled to the die pad 10 via the
I nner support bars 12a. Al so, outer support bars 12b are forned at four

10 corners of the ground ring 14 to extend butward, and the outer support
bars 12b are connected to the outer franes 8. In this nmanner, the die pad
10 and the ground ring 14 are connected to the outer frames 8 by the

i nner and outer support bars 12a, 12b an 15 supported them _Al so,
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frames 9 via the 12 dam bar 18 and the outer |eads
ground ring 14 respectively, and the ground ring 14
is coupled to the die pad 10 via the inner support
bars 12a.

Also, outer support bars 12b are formed at four

10 corners of the ground ring 14 to extend outward, and
the outer support bars 12b are connected to the
outer frames 8. In this manner, the die pad 10 and
the ground ring 14 are connected to the outer frames
8 by the inner and outer support bars 12a, 12b and

15 supported by them.

Also, a plurality of inner leads 16 are formed
on the outside of the ground ring 14 to extend
outward in a state that they are isolated from the
ground ring 14. Respective inner leads 16 are

20 connected to a dam bar 18, and a plurality of outer
leads 20 connected to the dam bar 18 to correspond
to the inner leads 16 are formed to extend outward.
The dam bar 18 is connected to the outer frames 8
and supported by them, and the outer leads 20 are

25 connected to the inner frames 9 and supported by
them. In this way, the inner leads 16 are supported

by the outer frames 8 and the inner frames 9 via the




The inner support bars 12a for connecting the die pad 10 and the ground

ring 14 are incl

pad 10 5 and the ground ring 14. As shown in FIG 6 (sectional view taken

along an I-1 line in FIG5), the ground ring 14 is arranged in a position

ined to be bent at a connecting portion between the die

hi gher than the die pad 10. Al so, the outer support bars 12b for

connecting the ground ring 14 and the outerl2l0 frane 8 are inclined to be

bent. As shown i

| eads 20 are arranged i n positions higher than the ground ring 14. Al so,

n FIG6, the inner |eads 16, the dam bar 18, and the outer
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the ground ring 14 is arranged in a position higher
than the die pad 10. Also, the outer support bars
12b for connecting the ground ring 14 and the outer
frame 8 are inclined to be bent. As shown in FIG.6,
the inner leads 16, the dam bar 18, and the outer
leads 20 are arranged in positions higher than the
ground ring 14.

Also, a metal plating layer (not shown) made of
silver (Ag), nickel (Ni)/palladium (Pd), or the like
and used for the wire bonding is partially formed on
respective upper surfaces and side surfaces of the
ground ring 14 and the inner leads 16. Also, a
projection portion 1l1l4a projected to the die pad 10
side is provided to each inner center portion of
four sides of the ground ring 14. A projected
dimension of the projection portion l4a of the
ground ring 14 is set to almost 0.05 to 0.1 mm, and
a width thereof is set to almost 0.3 to 1 mm.

As ‘explained later, upon cutting off the inner
leads 16 connected to the ground ring 14 by the

stamping using the die in the manufacturing step,




t he pressing nenber of the die. That is, upon cutting off the inner |eads
16 fromthe ground ring 14 by the die, the inner | eads 16 are separated 5
under a condition that the projection portions 14a are pressed partially
and fixed not to touch a main body portion of the ground ring 14. As a
result, a main body surface (netal plating |ayer) of the ground ring 14
is not scratched, and a surface 10 conditioB simlar to the condition

i mMedi ately after forming the netal plating |layer and suitable for the

wi re bonding can be maintained. Here, positions of the projection portions

1l4a of the ground ring_14 can be set arbitrarily. Also, 15 a plurality of
proj ection portidHs BEQIRSFINN BREYiLEBS tlfanere pressqedePgrsdad 1¥ iy 14.

Al'so, in the present enbodinent, the ground, . .ring 14 is (]lystrated as the
common Wi ring po ?orpr‘ﬁ?%%Pgedm&F'&ﬁ% He dibe pdliao. | i th%n HPMhe
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are pressed partially and fixed not to touch a main
body portion of the ground ring 14. As a result, a
main body surface (metal plating layer) of the
ground ring 14 is not scratched, and a surface

10 condition similar to the condition immediately after

forming the metal plating layer and suitable for the
wire bonding can be maintained.

Here, positions of the projection portions 1l4a
of the ground ring 14 can be set arbitrarily. Also,

15 a plurality of projection portions 1l4a may be
provided to one side of the ground ring 14.

Also, 1in the present embodiment, the ground
ring 14 is illustrated as the common wiring portion
provided around the die pad 10. In addition to the

20 grounding means, a power ring for a power supply, a
bus bar for a signal, or the like may be used as the
common wiring portion. Also, the ground ring 14
constructed to be arranged at a circumference of the
die pad 10 in a state that the whole is connected is

25 illustrated. In this case, a plurality of ground

bars separated mutually may be arranged around the

die pad 10.




Next, the lead franme manufacturing nethod of the present enbodiment will be
expl ai ned hereunder. As shown in FIG 7, first, a pattern-shaped netal
plate I x in which the inner |eads 16 are connected 5 to the ground ring 14
and the inner and outer support bars 12a, 12b are not bent in the above
lead franme 1 in FIG5 is prepared. In FIG 7, remaining portions are
simlar to those in FIG5, and therefore ekblanation of remaining portions
will be 10 omtted herein by affixing the sane reference synbols to them
The pattern-shaped netal plate Ix in FIG7 is manufactured by patterning a

metal plate such as a_ copper (Cu) alloy plate, or the like by the staqping
15 using the die or thN&%Ihot & h &ﬂ%ﬁ%rém?tﬁ@nqﬁﬁﬁﬁQEﬂngh&@t?ﬂ@ o

att er n- shaped tal _plate | x i arranged, | ower _mask erial (not
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like. In this case, the areas in which the netal plating layer 1s forned
are 15 support bars 12a, 12b are not bent in the above lead
frame 1 in FIG.5 is prepared. In FIG.7, remaining
portions are similar to those in FIG.5, and
therefore explanation of remaining portions will be
10 omitted herein by affixing the same reference
symbols to them.
The pattern-shaped metal plate 1x in FIG.7 is
manufactured by patterning a metal plate such as a
copper (Cu) alloy plate, or the like by the stamping
15 using the die or the photolithography and the
etching. Then, the pattern-shaped metal plate 1lx is
arranged on a lower mask material (not shown), and
then an upper mask material (not shown) in which
opening portions are provided in areas corresponding
20 to the ground ring 14 and the inner 1leads 16 is
formed on the pattern-shaped metal plate 1x. Then,
a metal plating layer (not shown) 1is formed on
respective upper surfaces and side surfaces of the
ground ring 14 and the inner leads 16 by applying a
25 metal plating such as silver (Ag)., nickel
(Ni)/palladium (Pd), or the like. In this case, the

areas in which the metal plating layer is formed are




not limted, and the netal plating |ayer may be formed in desired areas.
Then, a fixing tape is pasted on the inner |eads 16 as the case nmay be.
Then, as shown in FIG8A, a die 30 having a 5 supporting nmenber 31 in
whi ch opening portions 31x are forned, a first pressing nmenber 32a and a
second pressing nenber 32b, and a punch 33 is prepared. Then, the
pattern-shaped netal plate Ix showmn in FIGY¥ is placed on the supporting
menber 31 of the 10 die 30. At this time, root portions B of the inner

| eads 16 connected to the ground ring 14 are placed to correspond to the

openi ng portions 31x of the upparting nmenber. 31.. Al so, the above
proj ection portI?Q)T'ls Limigedy heggpouﬁﬁer i ﬁl&tﬁil aPé-%Jébﬁedlal%eBar‘W&I | Bepy

the first pressi er convex sing p i ons 32x_ar
provided to a | me urlf%céla‘?ﬁlﬁ'?\‘g f3T<Spres F‘ﬁ& e’%l’éiggl n%aBSSI:l‘iOI’IS
correspondi ng t r 8he Gl 1 nd ring,. 14 such a
way that only t %ﬁ grgjheghl onrkrglgér%i ggédﬂa ofé? hgﬁs (? ﬁ'%g"ﬁ can be
pressed upon preSS| ng qihe, patter gy %pegnnq;fé atea e Sb%cehgvhﬁ%er
surface of the first pressing ne er 32a except the convex pressin
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pressing portlons the main body portion of the groln I ng 14 except
the projection pordiposmedda d SEELEtNPrdds iy Chemberl i34 8hESS NEdBRdEr

------------ pressing member 32b, and a punch 33 is prepared.
Then, the pattern-shaped metal plate 1x shown in

FIG.7 is placed on the supporting member 31 of the

10 die 30. At this time, root portions B of the inner
leads 16 connected to the ground ring 14 are placed

to correspond to the opening portions 31x of the
supporting member 31. Also, the above projection
portions 1l4a of the ground ring 14 are pressed

15 partially by the first pressing member 32a. Also,
convex pressing portions 32x are provided to a lower
surface of the first pressing member 32a in
positions corresponding to the projection portions

l4a of the ground ring 14 such a way that only the

20 projection portions 1l4a of the ground ring 14 can be
pressed upon pressing the pattern-shaped metal plate

1x. Since a lower surface of the first pressing
member 32a except the convex pressing portions 32x

is arranged higher than a lower surface of the

25 convex pressing portions 32x, the main body portion
of the ground ring 14 except the projection portions

l4a is set not to touch the first pressing member




16 32a. Also, the areas of the inner |leads 16 side are pressed by the
second pressing nenber 32b. Then, as shown in FIG 8B, the root portions B
of the inner |leads 16 are punched out by nmoving the 5 punch 33 downward in
a condition that the pattern shaped netal plate 1x placed on the supporting
menber 31 is pressed and fixed sufficiently by the first and second
pressing nenbers 32a, 32b. At this tine, silke the main body portion of 10
the ground ring 14 except the projection portions 14a is not pressed by
the first pressing nenber 32a, there is no possibility that the main body
surface (the netal plating layer) of the ground ring 14 is scratched.
Also, since the 33t pblePenihs Gireas of gfrhﬁerlnéﬁas leads el puRdiied asre i n
a condition that the ons 14a of the ground ring 14 are

pressed and fix&f%ﬁﬁ?ac%{ ﬁ_‘fon (?%afPF%Sjﬁ}%ﬂ‘Pfﬁﬂgﬁe% 32a, there |;5
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layer is formed stipd@ "aeebal N¢late 1x placed on the supporting
member 31 is pressed and fixed sufficiently by the
first and second pressing members 32a, 32b.

At this time, since the main body portion of
10 the ground ring 14 except the projection portions
l4a is not pressed by the first pressing member 32a,
there is no possibility that the main body surface
(the metal plating layer) of the ground ring 14 is
scratched. Also, since the root portions B of the
15 inner leads 16 are punched out in a condition that
the projection portions 1l4a of the ground ring 14
are pressed and fixed sufficiently by the first
pressing member 32a, there is no possibility that

the ground ring 14 is inclined to cause a twist.
20 In this manner, in the present embodiment, the
| main body portion of the ground ring 14 except the
projection portions 1l4a does not contact the first
pressing member 32a upon cutting off the inner leads
16 by the die 30. As a result, a surface condition
25 suitable for the wire bonding and similar to the
condition immediately after forming the metal

plating layer is formed can be maintained.




17 Then, the inner support bars 12a for connecting the die pad 10 and the
ground ring 14 are bent and also the outer support bars 12b for connecting
the ground ring 14 and the outer franes 8 are bent such 5 that the
pattern-shaped netal plate | x fromwhich the inner |eads 16 are separated
has the above stepped shape showmn in FIG 6. In this case, the inner and
outer support bars 12a, 12b can be bent sikultaneously by one bendi ng
operation. 10 Wth the above, the lead frame 1 of the present enbodi nent
shown in FIG5 can be obtained. Next, a nmethod of nounting the

sem conductor chip on the |ead frane 1 of the present enbodinent wll be
expl ai ned hereunder. AhehowkhenippemmsunBortsr dars He2abbos ceameing 1l

of the present nbodi,ment shown in FIG 6 is prepared, and then_ a
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is formed such the inner leads 16 are separated has the above
stepped shape shown in FIG.6. In this case, the
inner and outer support bars 1l2a, 12b can be bent
simultaneously by one bending operation.
10 With the above, the lead frame 1 of the present
embodiment shown in FIG.5 can be obtained.

Next, a method of mounting the semiconductor
chip on the lead frame 1 of the present embodiment
will be explained hereunder. As shown in FIG.9A,

15 first, the above 1lead frame 1 of the present
embodiment shown in FIG.6 is prepared, and then a
semiconductor chip 40 is adhered onto the die pad 10
by the adhesive to direct its connection electrodes
upward (face up). Then, as shown in FIG.9B, the

20 connection electrodes of the semiconductor chip 40,
and the ground ring 14 and the inner leads 16 are
connected with wires 42 by the wire bonding
respectively.

Then, as shown in FIG.9C, a resin portion 44

25 for sealing the semiconductor chip 40, the wires 42,
the ground ring 14, and the inner leads 16 is formed.

At this time, the resin portion 44 is formed such




18 that a |ower surface of the die pad 10 and the outer |eads 20 are
exposed. Also, a plurality of inner |leads 16 and outer |eads 20 bei ng
separated are obtained by cutting off 5 the outer franes 8 and the inner
frames 9 fromthe |lead frame 1 and cutting the dam bar 18. Then, as shown
in FIG 9D, top end portions of the outer |eads 20 are forned as outer
connection termnals by bending the outer l&®ads 20 exposed from 10 the
resin portion 44 dowmnward. Wth the above, a sem conductor device 5 of the
present enbodi nent is obtained. As shown in FIG 9D, in the sem conductor
device 5 of the resent enbodi nent, a nounted_body is constructed by the

die 15 pad 10, t rBuﬁ@qumFQEfaFﬁeQﬁnﬁﬂelgéﬁspﬁﬂ HhgandhEheytditesads

20 bei ng obtaingﬁ fé ng he lead fra 1in FIG5. The sem conductor chip
40 is nounted ofr3%R e TS PRt he connection el ectrodes of the
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and twist 1is generated on a surface (netal plating | ayer) of

lead frame 1 and cutting the dam bar 18.

Then, as shown in FIG.9D, top end portions of
the outer leads 20 are formed as outer connection
terminals by bending the outer leads 20 exposed from

10 the resin portion 44 downward.

With the above, a semiconductor device 5 of the
present embodiment is obtained. As shown in FIG.9D,
in the semiconductor device 5 of the present
embodiment, a mounted body is constructed by the die

15 pad 10, the ground ring 14, the inner leads 16, and
the outer leads 20 being obtained from the 1lead
frame 1 in FIG.5. The semiconductor chip 40 is
mounted on the die pad 10, and the connection
electrodes of the semiconductor chip 40 are

20 connected to the ground ring 14 and the inner leads
16 wvia the wires 42 respectively. Also, the
semiconductor chip 40, the wires 42, and the inner
leads 16 are sealed with the resin portion 44 to
expose the lower surface of the die pad 10 and the

25 outer leads 20. In the semiconductor device 5 of

the present embodiment, since no scratch and twist

is generated on a surface (metal plating layer) of
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ring 14, the sem conductor chip 40 and the ground ring 14 are connected by
the wire bonding with good reliability. Alead frame |a according to a
variation of the 5 present enbodinment is shown in FIG 10. As shown in

FIG 10, in the lead frane |la of the variation, in addition to the inner
support bars 12a connected to the ground rithg 14 from four corners of the
die pad 10, auxiliary connecting portions 13 connected to 10 the ground
ring 14 fromcenter portions of four sides of the die pad 10 are forned
respectively. Also, the projection portions 14a projected to the die pad
10 side are proviRRd 9TeWrtaTing wddn tBae Ssmicapdusdiniecehd® pbPt | 13
and the inner 15 support ars,12a}2n the inner side portion of four _sides

of the ground rimy 13-PEEFectREI PﬁeHQ§QEFCF§ﬁaP¥rﬁP%l@ﬁEﬁt?Qﬂq;Fg
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plating layer oFtde10®i in the lead frame la of the variation, in
addition to the inner support bars 1l2a connected to
the ground ring 14 from four corners of the die pad
10, auxiliary connecting portions 13 connected to
10 the ground ring 14 from center portions of four
sides of the die pad 10 are formed respectively.
Also, the projection portions 1l4a projected to the
die pad 10 side are provided to areas between the
auxiliary connecting portions 13 and the inner
15 support bars 12a on the inner side portion of four
sides of the ground ring 14 respectively.

In FIG.10, remaining elements are similar to
those in FIG.5 and therefore their explanation will
be omitted herein by affixing the same reference

20 symbols to them. In the lead frame 1la of the
variation, upon cutting off the inner leads 16 from
the ground ring 14 by the die 30, the inner leads 16
are cut off under a condition that the projection
portions 1l4a of the ground ring 14 are pressed
25 partially by the die 30. Such a defect can be
eliminated that the metal plating layer on the main

body surface of the ground ring 14 is scratched or



body surface of the ground ring 14 is scratched or 1 20 the ground ring
14 is twisted. (Second Enbodinent) FIG 11 is a plan view showing a | ead
frame according to a second enbodi mrent of the present 5 invention. In
manuf acturing the above lead franme 1 (FIG5) of the first enbodi nent, in
the case that the interval S between the die pad 10 and the ground ring
14 is set to about 0.1 mmor less, in view2§ the fact that a m ni num
cutting width in the 10 stanping or the etching is about 0.1 mm it becones
difficult to provide the projection portion 14a whose projected di nension
projected to the die pad 10 side is 0.05 to 0.1 mmto the ground ring 14.
For' this reasotR@sIEABRA ting d41isi gwiste@d. frane 2 15 of the second
enbodi ment, a notched ,portion 10a cyt into to the inner side is provided
to the edge portion % 'Emg8&¥ﬂ?4ﬁﬁxming to the projection portion

14a of th dri 4 ectively. _ Theref ven when the int |
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to the projection portion 14a o
(FIG.5) of the first embodiment, in the case that

the interval S between the die pad 10 and the ground
ring 14 is set to about 0.1 mm or less, in view of
the fact that a minimum cutting width in the
10 stamping or the etching is about 0.1 mm, it becomes
difficult to provide the projection portion 1l4a
whose projected dimension projected to the die pad
10 side is 0.05 to 0.1 mm to the ground ring 14. For
this reason, as shown in FIG.1ll1l, in a lead frame 2
15 of the second embodiment, a notched portion 10a cut
into to the inner side is provided to the edge
portion of the die pad 10 opposing to the projection
portion 1l4a of the ground ring 14 respectively.
Therefore, even when the interval S between the die
20 pad 10 and the ground ring 14 is set to about 0.1 mm
or less, an interval of 0.1 mm or more can be
ensured between the projection portion 14a of the
ground ring 14 and the notched portion 10a of the
die pad 10 because the edge portion of the die pad
25 10 opposing to the projection portion 1l4a of the
ground ring 14 is indented inward. In this manner,

in the present embodiment, even though the interval



ground ring 14 is indented inward. In this manner, 1in the present

enbodi nent, even though the interval 21 between the die pad 10 and the
ground ring 14 becones narrow, the projection portion 14a having a
predet erm ned projected di mension can be provided to the ground ring 14. 5
A difference of the second enbodinent fromthe first enbodiment is that
the notched portions 10a are provided to t2ke edge portions of the die pad
10. Therefore, explanation of remaining elenents will be omtted by
affixing the sane reference synbols as 10 those of FIG5 in the first
enbodi nent. A lead frane 2a according to a variation of the second

embodi ment i s sh&HeanF the2. dig t mad edd fangre bheof 9rRUNA amiRg onl4 t he
techni cal idea t he second enb s applied to the lead frane 15 la

f i ment ) .
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Enbodi nent) first embodiment is that the notched portions 10a
are provided to the edge portions of the die pad 10.
Therefore, explanation of remaining elements will be
omitted by affixing the same reference symbols as
10 those of FIG.5 in the first embodiment.

A lead frame 2a according to a variation of the
second embodiment is shown in FIG.12. In the lead
frame 2a of this wvariation, the technical idea of
the second embodiment is applied to the lead frame

15 la of the wvariation of the first embodiment. As
shown in FIG.12, in the lead frame la (FIG.10) of
the variation of the first embodiment, when the
interval between the die pad 10 and the ground ring
14 Dbecomes narrow, a predetermined interval is

20 ensured between the projection portion 1l4a of the
ground ring 14 and the die pad 10, because similarly
the notched portions 10a are provided to the edge
portions of the die pad 10 opposing to the
projection portions 1l4a of the ground ring 14.

25 (Third Embodiment)

FIG.13 is a plan view showing a lead frame

according to a third embodiment of the present




FIG 13 is a plan view showing a lead frane according to a third enbodi nent

of the present 22 invention, FIG 14 is a sectional view taken along an

[1-11 line in FIG 13, and FIG 15 is a sectional view showi ng a nethod of

formng the projection portion of a ground ring according to the third

enbodinment. 5 In the above second enbodi ment, the notched portions 10a are

provided to the edge portions of the die p2a2 10 when the interval between

the die pad 10 and the ground ring 14 becones narrow. In the case that

t he sem conductor device of which the die 10 pad 10 is exposed fromthe

| ower surface is, constructed as shown in FIG 9D, such sem conduct or
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provided by half-etching the edge 25 portion opposing to ‘t he projection
portion 14b of portions 10a are provided to the edge portions of
the die pad 10 when the interval between the die pad
10 and the ground ring 14 becomes narrow. In the
case that the semiconductor device of which the die
10 pad 10 is exposed from the lower surface is
constructed as shown in FIG.9D, such semiconductor

device looks like that the peripheral portion of the

die pad 10 is broken off partially when viewed from

the bottom side. Therefore, the case where the
15 semiconductor device is undesirable in appearance is
assumed.

As shown in FIG.13 and FIG.14, in a lead frame

3 of the third embodiment, a lower side of a

projection portion 14b of the ground ring 14 is

20 half-etched, thereby the lower side becomes a space,

and the projection portion 14b is connected to the

upper side in the thickness direction of the ground

ring 14. Also, in the die pad 10 side, a hollow

portion 10b is provided by half-etching the edge

25 portion opposing to the projection portion 14b of
the ground ring 14 from the upper surface.

In order to form such projection portion 14b,




the ground ring 14 fromthe upper surface. In order to form such projection
portion 14b, 23 in formng the pattern-shaped netal plate Ix (FIG7) in
which the inner leads 16 are connected to the ground ring 14 as expl ai ned
in the first enbodinment, first, a connecting portion C connected to the
die 5 pad 10 is provided to a portion in which the projection portion 14b
of the ground ring 14 is provided, as showdin FIG 15. Then, as al so shown
in FIG 15, a first mask nenber 48 in which an opening portion 48x is

provi ded on an upper surface 10 portion of the die pad 10 side of the

connecting portjon_C between the %round ring 14 and the die pad 10 is
formed. Also, a SecbREMiRek theneatiernrtshaped metededhyteodss dFUOx7) s

provided on a | ower _surfa ortion of the ground ring 14 side of 15
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Accordingly, thgMeje8teBhNIpBrRGRAAS 1l4b of the ground ring 14 is
provided, as shown in FIG.15. Then, as also shown
in FIG.15, a first mask member 48 in which an
opening portion 48x is provided on an upper surface
10 portion of the die pad 10 side of the connecting
portion C between the ground ring 14 and the die pad
10 is formed. Also, a second mask member 49 in
which an opening portion 49x is provided on a lower
surface portion of the ground ring 14 side of
15 similarly the connecting portion C is formed.

Then, the wet etching is applied to the
connecting portions C through the opening portions
48x, 49x in these mask members 48, 49 from both
surfaces. At this time, the wet etching is applied

20 until the etched surface of the connecting portion C
extended from the upper surface side and the etched
surface of the connecting portion C extended from
the lower surface side are connected sufficiently
mutually and two holes are communicated to each

25 other. Accordingly, the wet etching proceeds to
portions indicated by a chain line, and a structure

shown in FIG.14 can be obtained. Then, the first




portions indicated by a chain line, and a structure shown in FIG 14 can be
obt ai ned. Then, the first 24 and second nmask nenbers 48, 49 are renoved.
In this manner, in the third enbodi nent, even if the interval between the
die pad 10 and the ground ring 14 is narrow (e.g., 0.1 mmor less), the 5
projection portions 14b that project to the die pad 10 side fromthe side
portion of the ground ring 14 are separateZd fromthe die pad 10 can be
provi ded by etching the die pad 10 and the ground ring 14 from nutual
devi at ed areas of the upper and |lower 10 surfaces of the connecting
portions C respectively. In the lead frame 3 of the third enbodi ment, the
hol | ow porti ons &b SBROBE Mast NeBBerke 48 .c 4Daareoremovieded from t he

upper surface side, ge hol | ow portjions  10b canpnot be found when the
die 15 pad 10 is vi ew&d‘f? it HARRSEr s\ﬂf’&@@ sﬂél’er fhedypenty @ven

appearance _condt { QS & LEEAYAmqUPSEPBRIbe A4 hotke t REdorthed borton
Side. Also.  cverriqeidoEthe Jf ETRARRE (< 28&”3@.” W&fh%g?&ae SR on
ot gne Crhar o BafestER! It elofeed @ LHELRANGE0 B Rleopad, o
a center[xntioqaﬁsihg ¢irowafhe side portion of the ground ring 14
are separated from the die pad 10 can be provided by
etching the die pad 10 and the ground ring 14 from
mutual deviated areas of the upper and lower
10 surfaces of the connecting portions C respectively.
In the lead frame 3 of the third embodiment,
the hollow portions 10b can be found when the die
pad 10 is viewed from the upper surface side, but
the hollow portidns 10b cannot be found when the die
15 pad 10 is viewed f£from the lbwer surface side.
Therefore, the semiconductor device is desirable in
appearance because an external appearance
constitutes a quadrangular shape without the notched
portion like the die pad 10 in the first embodiment
20 when viewed from the bottom side.
Also, even 1if the hollow portion 10b is
provided to the edge portion of the die pad 10, a
substantial area of the die pad 10 is set as
designed. Therefore, an entering path of an outdoor
25 air (moisture) into a center portion of the die pad
10 is prolonged rather than the case where the

notched portion 10a is provided to the edge portion



10 is prolonged rather than the case where the notched portion 10a is
provided to the edge portion 25 of the die pad 10 (second enbodi nent), and
thus such structure is advantageous from an aspect of reliability in
constructing the sem conductor device. |In addition, even when a relatively
| arge 5 sem conductor chip is adhered to the die pad 10 by the adhesive,
such a defect can be prevented that the ad®®esive | eaks out downward
because no notched portion is provided In the nethod of manufacturing the
|l ead frame 3 10 of the third enbodi nent, the pattern-shaped netal plate
in which the inner |eads 16 are connected to the ground ring 14 and the
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franme 3 in FIG %: Then, as,shown_in FIG 16A, the 15 die 30 having the
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32x for pressingmarbgdyivée FHIRiI?CTa' Oflefect can be prevented that
the adhesive leaks out downward because no notched
portion is provided
In the method of manufacturing the lead frame 3
10 of the third embodiment, the pattern-shaped metal
plate in which the inner leads 16 are connected to
the ground ring 14 and the inner and outer support
bars 12a, 12b are not bent is prepared in the lead
frame 3 in FIG.13. Then, as shown in FIG.16A, the
15 die 30 having the supporting member 31 in which the
opening portions 31x are ©provided, the first
pressing member 32a, the second pressing member 32b,
and the punch 33 is prepared. In the die 30 used in
the third embodiment, projected supporting portions
20 3ly that come into touch with the lower surface
(half-etched surface) of the projection portion 14b’
of the ground ring 14 are provided to the supporting
member 31 on which the ground ring 14 is placed.
Also, like the first embodiment, the convex pressing
25 portions 32x for pressing partially the projection
portions 14b of the ground ring 14 are provided to

the first pressing member 32a.



portions 14b of the ground ring 14 are provided to the first pressing
menber 32a. 26 Also, like the first enbodi nent, the pattern shaped netal
plate in which the inner |eads 16 are connected to the ground ring 14 is
pl aced on the supporting nmenber 31 of the die 30. At this tinme, 5 the

hal f - et ched surfaces on the back surfaces of the projection portions 14b
of the ground ring 14 are on | the project# supporting portions 31y of

t he supporting nenber 31, and the root portions B of the inner |eads 16
connected to the ground ring 14 are 10 placed on the opening portions 31x.
Then, the projection portions 14b of the ground ring 14 are pressed
partially by the conv®lsstesdiikg pbhrei drisrsB2emifodeent stthe epsitierrenber

32a. Then, the reas_on the inpner |leads 16 side are pressed by the 15
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projection portions 14b of the ground ring 14 are on
the projected supporting portions 31y of the
supporting member 31, and the root portions B of the
inner leads 16 connected to the ground ring 14 are
10 placed on the opening portions 31x. Then, the
projection portions 14b of the ground ring 14 are
pressed partially by the convex pressing portions
32x of the first pressing member 32a. Then, the
areas on the inner leads 16 side are pressed by the
15 second pressing member 32b.

Then, as shown in FIG.16B, the root portions B
of the inner leads 16 are punched out by moving the
punch 33 downward to cut off the inner leads 16.
Then, the lead frame 3 of the third embodiment can

20 be obtained by executing the similar manufacturing
steps to those in the first embodiment.

In the third embodiment, the projection
portions 14b are provided to the ground ring 14, and
then the projection portions 14b of the ground ring

25 14 are pressed partially and fixed in cutting off
the inner leads 16 from the ground ring 14 by the

die. Therefore, such a defect can be eliminated



the inner leads 16 fromthe ground ring 14 by the die. Therefore, such a
defect can be elimnated 27 that the main body portion of the ground ring
14 is scratched or twisted. A lead frame 3a according to a variation of
the third enbodinent is shown in FIG17. In the lead 5 frame 3a of the
variation, the technical idea of the third enbodinment is applied to the
| ead frame 2a of the variation of the seco2d enbodi ment. As shown in
FIG 17, in the lead frame 2a (FIG 12) of the wvariation of the second
enbodi ment, in the case that 10 the notched portions 10a on the edge
portions of the die gad 10 are undesirable in appearance when viewed from
the | ower surfaddat déheadnayin cbioday ReBYEONt 9 %ﬂ@j o pbingordst 148
formed by applying the half etchlng fromthe | ower surface nay be provided
to 15 the groundfSragchadand (41l sb ﬁoM/portion 10b formed by applying the
hal f etching fromthe upper s rface rOVI ed to the po ons
of the die pad 10 op&bgl Tafg 5?5] ??5 188r3¥bﬁ%'!2513§§%“w9§ #
clainmed is: e fr ri a di.e p g in
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third embodiment is applied to the lead frame 2a of
the variation of the second embodiment. As shown in
FIG.17, 1in the 1lead frame 2a (FIG.12) of the
variation of the second embodiment, in the case that
10 the notched portions 10a on the edge portions of the
die pad 10 are undesirable in appearance when viewed
from the lower surface side, as described above, the
projection portions 14b formed by applying the half
etching from the lower surface may be provided to
15 the ground ring 14 and the hollow portion 10b formed
by applying the half etching from the upper surface
may be provided to the edge portions of the die pad

10 opposing to the projection portions 14b.



portions projected toward the die pad side are provided at side portions

of the common wiring portion; and 10 a plurality of |eads provided to be
separated fromthe common wiring portion, and extending outward froma
peri phery of the common wiring portion. 2. Alead frame according to claim
1, wherein 15 the die pad is forned |ike a quadrangul ar shape, the common
W ring portion is connected to be fornmed li%& a ring to surround the die
pad, and the projection portions are provided to four sides of the comon
wiring portion. 20 3. A lead frame according to claim2, wherein support
bars connected to an outer frame via four corners of the common wiring
portion are prolihil 18 cdrimed ci8ward from four corners of the die pad,

and the die pad and the common wiring portion are 25 connected partially
by the support bars. 4: A 1l@R0fERpMeac CAPFRESLBIGI aim 2, further

conprising: 29 auxiliané conqggting portions connected to the comon
W ring portion from cén [Rﬁ fons of four sides of the die pad; wherein
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5 pad with a predetermined interval, and connected
partially to the die pad, and in which projection
portions projected toward the die pad side are
provided at side portions of the common wiring

portion; and

10 a plurality of leads provided to be separated
from the common wiring portion, and extending
outward from a periphery of the common wiring
portion.

2. A lead frame according to claim 1, wherein

15 the die pad is formed like a quadrangular shape, the
common wiring portion is connected to be formed like
a ring to surround the die pad, and the projection
portions are provided to four sides of the common
wiring portion.

20 3. A lead frame according to claim 2, wherein
support bars connected to an outer frame wvia four
corners of the common wiring portion are provided to
extend outward from four corners of the die pad, and
the die pad and the common wiring portion are

25 connected partially by the support bars.

4. A lead frame according to claim 2, further

comprising:



5. A lead frane according to claim 1, wherein, notched portions cut into an
I nside are provided to edge portions of the die pad 10 opposing to the
proj ection portions of the conmon wring portion. 6. A lead frane
according to claiml1l, wherein { the projection portions of the comon
wiring portion are fornmed by etching a | ower surface side to be 15
connected to an upper surface side of the cé#hmon wring portionin a

t hi ckness direction, and hollow portions are provided to edge portions of
the die pad opposing to the projection portions by etching an upper
surface side of the die pad. 20 7. A nethod of manufacturing a |ead frane,
conprising the steps GUXIkEREYi FOTNRE1RIN PN secoNNGERAh AP righe
such a structure which includes; a djie pad; 25 a conmon wiring portion
arranged ar ound CHEOR; &IPS Pr?%ﬁf?%d%tré%‘% fentes PORE1IOAR Ofoffi¥ ed

partially to the die pad, ,and j.n which 30 projection portions projected
toward the die;ﬁﬁﬁegigg 53@ %HQ@é'at side portions of the conmon

wring portion, and aypdfaldtyndf hEaqs AN IbIeIUNE" 82 the © SRRGE" ©C
portion o € conmbn rrrmg portion; an
5 wiring portion are provided to areas between the
support bars and the auxiliary connecting portions.

5. A lead frame according to claim 1,

wherein, notched portions cut into an inside
are provided to edge portions of the die pad

10 opposing to the projection portions of the common
wiring portion.

6. A lead frame according to claim 1, wherein
the projection portions of the common wiring portion
are formed by etching a lower surface side to be

15 connected to an wupper surface side of the common
wiring portion in a thickness direction, and hollow
portions are provided to edge portions of the die
pad opposing to the projection portions by etching
an upper surface side of the die pad.

20 7. A method of manufacturing a lead frame,
comprising the steps of:

preparing a pattern-shaped metal plate having
such a structure which includes;

a die pad;

25 a common wiring portion arranged around

the die pad with a predetermined interval, and

connected partially to the die pad, and in which



pl aci ng the pattern-shaped netal plate on a supporting nenber of a die,
and cutting off the |eads by punching out root portions of the | eads 10
connected to the comon wiring portion by a punch of the die, in a state
that the projection portions are pressed partially by a pressing nenber of
the die not to contact a main body of the conmmon wiring portion. 15 8. A
nmet hod of manufacturing a lead frame, accod3@ing to claim?7, wherein, in
the step of preparing the pattern-shaped netal plate, notched portions
cut into an inside are provided to edge portions of the die pad opposing
to the projection 20 portions of the common wiring portion. 9. A nethod of
manuf act uri ng a RERAICFEARE, PREEIMTg RBCieatedr, taward n the, tdike stpadof
preparing the pattern-shaped netal plate, the projection portions of the
common wiring pott9on &re ?5-’%%(%%6 Rt etHi®1g BOT SsIPF add @ FOMRORe
connected to an _upper surf%ce si de 8f the conmmon wring portionin a

t hi ckness di r ectl onEn8°hsHO8y A portions are provided to edge portions
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the | eads having I nner
portion; and

placing the pattern-shaped metal plate on a
supporting member of a die, and cutting off the
leads by punching out root portions of the leads

10 connected to the common wiring portion by a punch of
the die, in a state that the projection portions are
pressed partially by a pressing member of the die
not to contact a main body of the common wiring
portion.

15 8. A method of manufacturing a lead frame,
according to claim 7, wherein, in the step of
preparing the pattern-shaped metal plate, notched
portions cut into an inside are provided to edge
portions of the die pad opposing to the projection

20 portions of the common wiring portion.

9. A method of manufacturing a lead frame,
according to claim 7, wherein, in the step of
preparing the ©pattern-shaped metal ©plate, the
projection portions of the common wiring portion are

25 formed by etching a lower surface side to be
connected to an upper surface side of the common

wiring portion in a thickness direction, and hollow



| eads and outer |eads, which are obtained fromthe I|ead frame set forth in
any one of clains 1 to 6; a sem conductor chip nounted on the die pad; 10
wires for connecting the sem conductor chip to the common wiring portion
and the inner |eads respectively; and a resin portion for sealing the

sem conductor chip, the inner leads, and the wires in a state that 15 a

| ower surface of the die pad and the outer 3lads are exposed. 1

portions are provided to edge portions of the die
pad opposing to the projection portions by etching
an upper surface side of the die pad.

10. A semiconductor device, comprising:

5 a mounted body constructed by the die pad, the
common wiring portion, and the leads having inner
leads and outer leads, which are obtained from the
lead frame set forth in any one of claims 1 to 6;

a semiconductor chip mounted on the die pad;

10 wires for connecting the semiconductor chip to
the common wiring portion and the inner leads
respectively; and

a resin portion for sealing the semiconductor
chip, the inner leads, and the wires in a state that

15 a lower surface of the die pad and the outer 1leads

are exposed.



