
1  TITLE OF THE INVENTION LEAD FRAME AND METHOD OF MANUFACTURING THE SAME
AND  SEMICONDUCTOR DEVICE 5 BACKGROUND OF THE INVENTION  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.1, first, a pattern-shaped metal
plate  200a is 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 2  



140 via a dam bar (not shown) are formed on the  outside of the inner leads
140. A support bar 160  extended from an 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 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 3  



apply a pressure. Thus, as shown in FIG.3, all the  inner leads 140 are cut
off from four sides of the  ground ring 120 of the pattern-shaped metal
plate  200a of FIG.1. Accordingly, a lead frame 200 having 5 the ground
ring 120 can be obtained. 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 4  



perpendicular to the lead forming surface, so that a  slope piece portion
stretched uniformly by the  stretching is formed. In the above lead frame
manufacturing method in  5 the prior art, when the inner leads 140 are cut
of f  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, 5  in the lead frame obtained by cutting off
leads,  



which are connected to a common wiring portion  arranged around a die pad
and are formed to extend  outward, from the common wiring portion, the
leads 5 can be cut off from the common wiring portion  without 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 lead 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 6  die pad side are provided
previously to the side  



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 member of the die. By employing 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 is no possibility that the common wiring
15 portion is inclined to cause a twist. As a result,  when the
semiconductor device is 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. 7  In the above
present invention, notched 



portions cutting into an inside may be provided to  edge portions of the
die 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 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. 8  



BRIEF DESCRIPTION OF THE DRAWINGS FIG.1 is a plan view showing a
pattern-shaped  metal plate to manufacture a lead frame having a  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 is 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 lead frame manufacturing  15 method in the
prior art; FIG.5 is 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 9  invention; 



FIGS.9A to 9D are sectional views showing a  method of mounting a
semiconductor chip on the lead  frame according to the first embodiment of
the  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.11 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 II-II 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, in the lead frame manufacturing
method  according to the third embodiment of the present 10  invention; 



FIG.17 is a plan view showing a lead frame  according to a variation of the
third embodiment of  the present invention. 5 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 is 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 lead  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 11  four corners of the die pad 10 respectively. A  



quadrangular ground ring 14 (common wiring portion)  is arranged around the
die pad 10 at a predetermined  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
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 12  dam bar 18 and the outer leads 20. 



The inner support bars 12a for connecting the  die pad 10 and the ground
ring 14 are inclined to be  bent at a connecting portion between the die
pad 10 5 and the ground ring 14. As shown in FIG.6  (sectional view taken
along an I-I line in FIG.5),  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 10 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  15 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 14a
projected to the die pad 10 20 side is provided to each inner center
portion of  four sides of the ground ring 14. A projected  dimension of the
projection portion 14a 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. 25 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, 13  the
projection portions 14a are pressed partially by  



the pressing member of the die. That is, upon  cutting off the inner leads
16 from the ground ring  14 by the die, the inner leads 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 (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
14a  of the ground ring 14 can be set arbitrarily. Also,  15 a plurality of
projection portions 14a may be  provided to one side of the ground ring 14.
Also, in 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. ---- - ----- -------- 14  



Next, the lead frame manufacturing method of the present embodiment will be
explained hereunder.  As shown in FIG.7, first, a pattern-shaped metal
plate lx in which the inner leads 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  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 lx 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 lx 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 leads 16 is  formed on the pattern-shaped metal plate lx. Then,
a metal plating layer (not shown) is 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 15  



not limited, and the metal plating layer may be  formed in desired areas.
Then, a fixing tape is  pasted on the inner leads 16 as the case may be.
Then, as shown in FIG.8A, a die 30 having a  5 supporting member 31 in
which opening portions 31x  are formed, a first pressing member 32a and a
second  pressing member 32b, and a punch 33 is prepared.  Then, the
pattern-shaped metal plate lx 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 14a 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  14a of the ground ring 14 such a
way that only the 20 projection portions 14a of the ground ring 14 can be
pressed upon pressing the pattern-shaped metal plate  lx. 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  14a 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 member 32b. Then, as shown in FIG.8B, the root portions B
of the inner leads 16 are punched out by moving the  5 punch 33 downward in
a condition that the pattern shaped metal plate 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  14a 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 14a 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 14a 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 frames 8 are bent such 5 that the
pattern-shaped metal plate lx from which  the inner leads 16 are separated
has the above  stepped shape shown in FIG.6. In this case, the  inner and
outer support bars 12a, 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 lead 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 lower surface of the die pad 10 and the outer  leads 20 are
exposed. Also, a plurality of inner leads 16 and outer  leads 20 being
separated are obtained by cutting off  5 the outer frames 8 and the inner
frames 9 from the  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 lead  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 via 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  



- --- ------ ----- ------------- - ---- ---- ------ ----- 19  the ground
ring 14, the semiconductor chip 40 and  the ground ring 14 are connected by
the wire bonding  with good reliability. A lead frame la according to a
variation of the  5 present embodiment is shown in FIG.10. As shown in
FIG.10, in the lead frame la of the variation, in  addition to the inner
support bars 12a 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 14a 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
la 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 14a 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  1 20  the ground ring
14 is twisted. (Second Embodiment) FIG.11 is a plan view showing a lead
frame  according to a second embodiment of the present  5 invention. In
manufacturing the above lead frame 1 (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 14a  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.11, 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
14a 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 14a of the  



ground ring 14 is indented inward. In this manner,  in the present
embodiment, even though the interval 21  between the die pad 10 and the
ground ring 14  becomes narrow, the projection portion 14a having a
predetermined projected dimension can be provided to  the ground ring 14. 5
A difference of the second embodiment from the  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 variation, the
technical idea of  the second embodiment is applied to the lead frame 15 la
of the variation 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 becomes narrow, a
predetermined interval is 20 ensured between the projection portion 14a 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 14a 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 22  invention, FIG.14 is a sectional view taken along an
II-II line in FIG.13, and FIG.15 is a sectional view  showing a method of
forming the projection portion  of a ground ring according to the third
embodiment. 5 In the above second embodiment, the notched  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, 23  in forming the pattern-shaped metal plate lx (FIG.7)  in
which the inner leads 16 are connected to the  ground ring 14 as explained
in the first embodiment,  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 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 24  and second mask members 48, 49 are removed.
In this manner, in the third embodiment, even  if the interval between the
die pad 10 and the  ground ring 14 is narrow (e.g., 0.1 mm or less), the 5
projection portions 14b that project to the die pad  10 side from the 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 portions 10b cannot be found when the
die 15 pad 10 is viewed from the lower 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 if 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 25  of the die pad 10 (second embodiment), and
thus such  structure is advantageous from an aspect of  reliability in
constructing the semiconductor device.  In addition, even when a relatively
large 5 semiconductor chip is adhered to the die pad 10 by  the adhesive,
such a defect 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 31y 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. 26  Also, like the first embodiment, the pattern shaped metal
plate in which the inner leads 16 are  connected to the ground ring 14 is
placed on the  supporting member 31 of the die 30. At this time, 5 the
half-etched surfaces on the back surfaces of the  projection portions 14b
of the ground ring 14 are on  j 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 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 embodiment is shown in FIG.17. In the lead  5 frame 3a of the
variation, the technical idea of the third embodiment is applied to the
lead frame 2a of  the variation of the second embodiment. As shown in
FIG.17, in the lead 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. 28  What is
claimed is: 1. A lead frame, comprising:  a die pad; a common wiring
portion arranged around the die  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 via 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: 29  auxiliary connecting portions connected to the common
wiring portion from center portions of four  sides of the die pad; wherein
the projection portions of the common  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 upper 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 30  projection portions projected
toward the die pad  side are provided at side portions of the common
wiring portion, and a plurality of leads extending outward and  5 connected
to an outer portion of the common wiring  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 31  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 leads  are exposed. 1 


