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A leadframe comprising a doWnset formed adjacent to an 
edge of the leadframe so as to direct the molding compound 
to How evenly inside the mold cavity. The doWnset has an 
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LEADFRAME ALTERATION TO DIRECT 
COMPOUND FLOW INTO PACKAGE 

RELATED APPLICATIONS 

[0001] This application is a divisional application of US. 
application Ser. No. 09/489,113, ?led Jan. 21, 2000. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates to packaging of semiconduc 
tor integrated circuits and, more particularly, to a leadframe 
that directs the molding compound to How evenly into the 
package during the encapsulation process. 

[0004] 2. Description of the Related Art 

[0005] Semiconductor packaging generally involves 
incorporating completely fabricated chips, generally 
referred to as a die, into protective packages so that the dies 
are protected from environmental contaminants and han 
dling damage. A common method for packaging integrated 
circuits comprises bonding each die to a leadframe and 
subsequently encapsulating the die and a portion of the 
leadframe in a molded epoxy enclosure. Generally, the 
leadframe has paddles that receive the die and also has lead 
?ngers that provide easier contact points for external elec 
trical connection to the electronic components of the die. 
Hence, the leadframe provides structural support for the die 
and alloWs the encapsulated die to establish connection With 
external structures such as printed circuit boards. 

[0006] More particularly, the leadframe is typically made 
from a thin sheet of metal and the die paddle that is 
con?gured to receive the die is typically doWnWardly 
recessed to the rest of the frame so as to accommodate for 
the thickness of the die mounted to the paddle. Furthermore, 
the leadframe comprises a plurality of leadframe ?ngers that 
are either stamped or etched on the leadframe and extend 
from an edge of the die paddle to an edge of the leadframe. 
An inner end of each leadframe ?nger is Wire bonded to a 
bonding pad on the die While an outer end of each ?nger is 
designed to form contacts With external structures so as to 
establish a plurality of conductive paths betWeen the die and 
the external structures. The number and con?guration of 
leadframe ?ngers vary depending on the particular die 
design. 
[0007] Moreover, an inner section of each leadframe ?n 
ger and the die itself are typically encapsulated in a plastic 
enclosure so that they are protected from damage and 
contaminants. During the encapsulation process, the die is 
initially bonded to the leadframe and the die and leadframe 
structure is placed in a mold cavity Wherein the con?gura 
tion of the cavity de?nes the shape and siZe of the resulting 
protective enclosure. Furthermore, a molding compound 
such as plastic resin is injected into the cavity so as to 
complete the formation of a typically rectangular shaped 
enclosure that protects the die and the inner sections of the 
leadframe ?ngers. Advantageously, the molding operation 
can be set up so that multiple dies can be encapsulated in a 
single process run, thereby providing a cost effective and 
ef?cient Way of packaging integrated circuits. 

[0008] HoWever, one disadvantage of the standard encap 
sulation process is that the mold cavity con?guration and 
positioning of the leadframe therein preclude the molding 
compound from ?oWing evenly inside the cavity. This can 
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cause an uneven distribution of resin around the die and the 
leadframe resulting in a less effective protective structure. In 
particular, the mold cavity typically comprises a top and a 
bottom plate that mate to form the cavity. The leadframe is 
placed in the middle of the cavity betWeen the tWo plates. 
Furthermore, the mold is typically designed so that the 
molding compound or resin enters the cavity from an 
opening or gate formed in one corner of the mold. In a 
bottom gated mold con?guration, for instance, the molding 
compound enters the cavity from a bottom corner and the 
molding compound ?lls the bottom portion of the cavity 
more quickly than it ?lls the top portion of the cavity. Hence, 
molding compound entering from a bottom gated mold tends 
to conglomerate near the bottom of the cavity because its 
upWard ?oW path is hindered by numerous horiZontally 
extended leadframe ?ngers. LikeWise, in a top gated mold 
con?guration, the How of the molding compound also can 
conglomerate in the top portion of the cavity as the doWn 
Ward ?oW path is obstructed by the horiZontally extended 
leadframe ?ngers. Disadvantageously, non-uniform com 
pound ?oW rate in the mold and uneven resin distribution 
betWeen the top and bottom surface of the leadframe are 
knoWn to cause defects such as voids, pinholes, and knitlines 
in the cured plastic enclosure. 

[0009] To address this problem, mold design modi?ca 
tions and leadframe alterations have been developed in the 
past in an effort to achieve a more uniform resin ?oW inside 
the mold cavity. For example, U.S. Pat. No. 5,965,078 
discloses a mold design used in combination With prepack 
aged molding compound inserts that are inserted in the 
cavity of the mold With the leadframe and die so as to 
provide a more uniform compound ?oW inside the cavity. 
HoWever, it can be appreciated that mold modi?cations With 
prepackaged inserts are costly to implement and therefore 
undesirable in light of the ever increasing demand for cost 
reduction in semiconductor fabrication. 

[0010] The prior art also discloses a leadframe having one 
or more encapsulate diverters Wherein the How diverters are 
designed to guide portions of the upper resin How to a 
bottom section of the cavity. (See e.g., U.S. Pat. No. 5,926, 
695). HoWever, the How diverter as taught by prior art is 
applicable only for molds that are top gated Wherein the 
resin is introduced from a top corner of the mold. Further 
more, the diverter is positioned aWay from the gate and 
therefore unable to direct the How of the compound at the 
point Where the resin ?rst enters the cavity. In fact, the 
diverter is designed to guide the resin ?oW only after the 
resin has already reached the paddle area Where air pockets 
that are knoWn to cause voids and pinholes are likely to have 
already developed. 

[0011] Moreover, the leadframe diverters as suggested by 
prior art are essentially unsupported ?aps that can be easily 
damaged during the encapsulation process. In particular, it 
can be appreciated that an unsupported thin layer of metal 
bent at an angle can be deformed or broken off by the How 
of the compound injected into the mold cavity. Furthermore, 
leadframes With the How diverters as suggested by prior art 
are time consuming to manufacture as it requires additional 
processing steps to ensure that the diverters bend at a 
particular angle relative to the leadframe. 

[0012] Further, the How diverter disclosed in the patent 
also requires that space on the die paddle be occupied by the 
opening to permit the resin to How through. It Will be 
appreciated that given the ever increasing need for greater 
density devices, the space on the die paddles and on the lead 
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frame is becoming increasingly limited. Hence, for many 
high density leadframe designs, forming openings simply 
for resin How is impractical and inef?cient. 

[0013] Hence, from the foregoing, it Will be appreciated 
that there is a need for a leadframe Wherein the leadframe 
directs the How of the molding compound to How more 
evenly inside the mold cavity during the encapsulation 
process. To this end, there is particular need for an altered 
leadframe that is able to guide the How of the compound as 
the compound enters the cavity so as to achieve a uniform 
resin ?oW rate from the outset and thereby minimiZe defects 
such as pinholes, voids and knitlines in the molded enclo 
sure. Furthermore, it is desirable that the leadframe is 
effective in directing compound How in both top and bottom 
gated molds. Furthermore, it is also desirable that such 
leadframe alterations can be implemented quickly and cost 
effectively. 

SUMMARY OF THE INVENTION 

[0014] The aforementioned needs are satis?ed by the 
leadframe of the present invention. In one aspect, the present 
invention discloses a leadframe Wherein the leadframe com 
prises a plurality of lead ?ngers and a die paddle adapted to 
receive the die and a second offset positioned adjacent an 
edge of the leadframe. In this aspect, the second offset is 
positioned so as to increase the pressure differential betWeen 
the ?rst and the second surfaces of the leadframe so as to 
increase the How of compound from the ?rst surfaces to the 
second surface via the spaces betWeen the plurality of lead 
?ngers. In this Way, the How of compound can be increased 
Without requiring limited space on the leadframe be occu 
pied by ?oW openings and the like. 

[0015] In one embodiment, the offset comprises a doWnset 
comprising a doWnWard indentation formed on a top surface 
of the leadframe Wherein a top surface of the indentation 
slopes upWardly toWards the paddle until it becomes level 
With a general plane de?ned by the top surface of the 
leadframe. 

[0016] In one embodiment, the leadframe further com 
prises a tie bar Wherein an outer end of the tie bar is 
generally triangular and comprises the offset. Preferably, in 
an encapsulation process, the leadframe is placed inside a 
mold cavity in a manner such that the offset is positioned 
adjacent a gate. Preferably, the offset is designed to receive 
a portion of the molding compound entering from the gate 
and guide the portion to How toWard the second surface of 
the leadframe. In particular, the offset produces a localiZed 
increase in the pressure of the compound ?oWing from the 
gate. This localiZed increase in pressure results in a greater 
pressure differential betWeen the side of the leadframe 
adjacent the gate and the side opposite the gate thereby 
increasing the How from the side adjacent the gate to the side 
opposite the gate. 

[0017] Advantageously, the altered leadframe of the pre 
ferred embodiment provides an offset comprising a sloped 
surface strategically positioned to facilitate the How of the 
molding compound as the compound enters the cavity from 
a gate. In particular, the altered leadframe splits the How of 
the compound as the compound enters from a gate so as to 
ensure a more even distribution of the compound betWeen 
the top and bottom of the leadframe. 

[0018] From the foregoing, it Will be appreciated that the 
aspects of the present invention provide a neW, altered 
leadframe that is designed to direct molding compound to 
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How more evenly inside a mold cavity in a cost-effective 
manner. Moreover, the altered leadframe can be adapted to 
direct compound ?oW inside mold cavities that are either top 
or bottom gated. These and other objects and advantages of 
the present invention Will become more apparent from the 
folloWing description taken in conjunction With the folloW 
ing draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a top doWn vieW of a leadframe of the 
preferred embodiment; 
[0020] FIG. 2 is a partial schematic side vieW of a 
conventional leadframe positioned inside a mold cavity and 
the How direction of the molding compound; 

[0021] FIG. 3 is a partial schematic side vieW of the 
leadframe of the preferred embodiment positioned inside a 
molding cavity and the How direction of the molding com 
pound. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0022] Reference Will noW be made to the draWings 
Wherein like numerals refer to like parts throughout. As Will 
be described hereinbeloW, the leadframe of the preferred 
embodiment provides a leadframe that effectively directs the 
molding compound to How evenly around the die and 
leadframe during encapsulation so as to reduce voids and 
pinholes in the encapsulated lead frame that typically result 
from uneven resin ?oW inside the mold cavity. 

[0023] FIG. 1 illustrates a general top doWn vieW of a 
leadframe 100 of the preferred embodiment. As is shoWn in 
FIG. 1, the leadframe 100 is generally rectangular in shape 
and is typically made from a thin sheet of metal such as a 
copper or nickel alloy. As Will be described in greater detail 
beloW, the leadframe 100 is designed to provide structural 
support for a die or chip and also facilitate electrical inter 
connection to the components formed on the die. In the 
typical packaging process, the die is encapsulated in a plastic 
enclosure. Furthermore, the leadframe 100 is also con?gured 
to provide a plurality of conductive paths betWeen the 
encapsulated die and external structures such as printed 
circuit boards. 

[0024] As is illustrated in FIG. 1, the leadframe 100 
comprises a die paddle 102 that is a generally rectangular 
region located in the center of the leadframe 100 and is 
formed by a Well knoWn stamping or etching process. In 
particular, the paddle 102 is con?gured to seat a die 104 and 
de?nes a seating surface 105 that is generally larger than the 
dimensions of the die 104. Preferably, the paddle 102 is also 
recessed or doWnset relative to the rest of the leadframe 100 
so as to accommodate the thickness of the die 104 that is 
bonded to the paddle 102. 

[0025] Furthermore, as is also shoWn in FIG. 1, the 
leadframe 100 comprises a plurality of leadframe ?ngers 
106 that are generally elongated and extend from an edge 
110 of the die paddle 102 to an edge 112 of the leadframe 
100. Preferably, the leadframe ?ngers 106 are also formed 
by stamping or etching the leadframe 100 using a method 
Well knoWn in the art. Furthermore, an inner end 114 of each 
?nger 106 is typically Wired bonded to the die 104, While an 
outer end 116 of each ?nger 106 is adapted to connect With 
external structures such as a printed circuit board. The 
leadframe ?ngers 106 thus effectively serve as a plurality of 
conductive paths betWeen the die 104 and external struc 
tures. 
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[0026] As FIG. 1 further illustrates, each leadframe ?nger 
106 extends outwardly from the edge 110 of the paddle 102 
to a dambar 120. Preferably, the dambar 120 has an elon 
gated shape and is formed by the same etching or stamping 
process that is used to create the paddle 102 and the ?ngers 
106 on the leadframe 100. As is also shown in FIG. 1, each 
dambar 120 spans in a direction generally perpendicular to 
the leadframe ?ngers 106 and is positioned approximately 
halfway between the edge 110 of the paddle 102 and the 
edge 112 of the leadframe 100. In particular, the dambar 120 
is connected to each of the leadframe ?ngers 106 so as to 
provide rigidity and structural support for the ?ngers 106 
during the encapsulation process during which the ?ngers 
are susceptible to damage. Furthermore, the dambars 120 
also block and prevent the molding compound from streak 
ing onto an outer section 107 of the ?ngers 106 during 
encapsulation. Subsequent to encapsulation, the dambars 
112 are severed from the ?ngers 106 in a singulation process 
that is well known in the art. In particular, the singulation 
process separates the ?ngers 106 from the dambar 112 so 
that the ?ngers 106 become disconnected from the dambar 
112 and from each other. 

[0027] As is also shown in FIG. 1, a plurality of tie bars 
122a, 122b extend from the edge 110 of the paddle 102 to 
the edge 112 of the leadframe 100. Preferably, the tie bars 
122a. 122b are generally elongated and are formed using a 
well known stamping or etching process. As shown in FIG. 
1, the tie bars 122a, 122b ensure that the island-like paddle 
region 102 located in the center of the leadframe 100 is 
structurally connected to the rest of the frame 100. In 
particular, an inner end 115a, 115b of each tie bar 122a, 
122b is connected to the edge 110 of the paddle 102 while 
an outer end 117a, 117b is attached to the edge 112 of the 
leadframe 100. 

[0028] Furthermore, as shown in FIG. 1, a plurality of 
dashed lines 126 de?ne a generally rectangular inner region 
of the leadframe 100 wherein the region comprises the die 
paddle 102 and an inner section 130 of the leadframe ?ngers 
106 extending between the paddle 102 and the dambar 120. 
Preferably, once the die 104 is mounted to the paddle 102, 
the inner region of the leadframe 100 is encapsulated in an 
enclosure in a manner to be described in greater detail below. 
Preferably, during the encapsulation process, the inner 
region of the leadframe 100 is placed inside a mold cavity 
wherein molding compound is introduced into the cavity 
from an area adjacent the outer end 117a of one of the tie 
bars 122a. 

[0029] In particular, a plurality of arrows 132 adjacent the 
outer end 117a of the tie bar 122a as shown in FIG. 1 
indicate the general direction in which the molding com 
pound ?ows into the cavity during the encapsulation process 
of a preferred embodiment. The arrows 132 show the 
molding compound entering the cavity from a gate 134 that 
is located adjacent the outer end 117a of the tie bar 122a. 
Preferably, the molding compound ?ows in a generally 
horiZontal direction from a ?rst gate, which, in this embodi 
ment, is a bottom lower gate 134 of the cavity and ?lls the 
entire cavity so that the top and bottom sides of the lead 
frame are completely covered. Disadvantageously, however, 
the mold con?guration and positioning of the leadframe 
inside the mold cavity often cause the resin to How unevenly 
around the leadframe. In a bottom gated mold, for instance, 
the molding compound is shown to favor the bottom of the 
cavity because the upward resin How is often hindered by the 
numerous horiZontally extended leadframe ?ngers 106. 
Likewise, in a top gated mold wherein the compound enters 
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from a top corner of the cavity, the molding compound is 
shown to gather more around the top of the leadframe as the 
downward resin How is blocked by the horiZontally 
extended ?ngers 106. 

[0030] In the preferred embodiment, the leadframe 100 is 
altered so that the leadframe is able to direct the compound 
?ow once the compound enters the cavity so as to more 
evenly split the compound between the top and bottom of the 
leadframe. In particular, the outer end 117a of the tie bar 
122a positioned adjacent the gate 134 is offset or downset 
relative to the horiZontally extended leadframe ?ngers 106 
so as to facilitate the upward How of the compound. As will 
be described in greater detail below, an indentation 125 is 
formed on a top surface 123a of the outer end 117a of the 
tie bar 122a. Preferably, the indentation 125 is comprises a 
?rst and a second sidewall forming a generally v-shaped 
groove. Each sidewall slopes upwardly until it becomes 
level with the general plane de?ned by the top surface of the 
leadframe 100. 

[0031] FIG. 2 provides a partial side view of a conven 
tional prior art leadframe 200 positioned inside a mold 
cavity 208 during an encapsulation process. As shown in 
FIG. 2, the conventional leadframe 200 comprises a die 
paddle 202 that is downset and bonded to a die 204. 
Furthermore, a plurality of leadframe ?ngers 206 extend 
outwardly from the paddle 202 to an edge 212 of the 
leadframe 200. As is also illustrated in FIG. 2, the die 204 
and an inner region 224 of the leadframe 200 are placed 
inside the mold cavity 208 de?ned by a top and bottom plate 
137a, 137b. In particular, the mold cavity 208 de?nes a 
generally rectangular enclosure wherein the inner region 224 
of the leadframe 200 is positioned horiZontally across 
approximately the middle of the cavity 208. Furthermore, it 
is generally known that a mold typically has an injection port 
or a gate that is located on either the top or bottom corner of 
the cavity that comprises an opening which allows molding 
compound to enter the cavity. As is shown in FIG. 2, the 
illustrated mold 208 has a gate 234 that is formed on the 
bottom plate 137b, however it is appreciated that the gate 
can also be positioned on the top plate 137a. 

[0032] As is also shown in FIG. 2, a plurality of arrows 
139 demonstrate the path of the compound ?ow once the 
compound enters the mold cavity 208 through the bottom 
gate 234. The arrows 139 illustrate an uneven compound 
?ow wherein more compound is shown to reach a bottom 
region 138b of the cavity and conglomerate around a bottom 
surface 201b of the leadframe 200. In particular, the upward 
?ow path of the compound is obstructed by the horiZontally 
extended leadframe ?ngers 206, therefore less compound is 
able to reach the top of the frame 200. Consequently, an 
uneven ?ow pattern as illustrated by the arrows 139 is 
known to cause defects such as pinholes, voids, and knitlines 
in the resulting plastic enclosure. 

[0033] To minimiZe the occurrence of such defects, the 
leadframe 100 of the preferred embodiment is con?gured to 
direct resin to How more evenly inside the mold cavity so as 
to minimiZe the formation of air pockets during encapsula 
tion. With reference to FIG. 3, the leadframe 100 of the 
preferred embodiment is shown to be positioned inside a 
conventional bottom gated mold cavity as described in FIG. 
2. As described in detail above, the leadframe 100 of the 
preferred embodiment generally comprises the paddle 102 
bonded to the die 104 and numerous leadframe ?ngers 106 
extending outwardly from the paddle 102. Furthermore, as 
illustrated in FIG. 3, the paddle 102 of the leadframe 100 
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comprises a ?rst offset Which, in this embodiment, is a ?rst 
doWnset 105 that is a generally rectangular indentation 
formed by a known punch press operation and con?gured to 
accommodate the thickness of the die 104 that is seated in 
the paddle 102. 

[0034] As is also shoWn in FIG. 3, the leadframe 100 of 
the preferred embodiment also has a second offset compris 
ing a second doWnset 150 that is a generally v-shaped 
indentation 152 formed on the top surface 123a of the outer 
end 117a of the ?rst tie bar 122a. Preferably, the indentation 
152 is formed in the same punch press operation as that used 
to form the ?rst doWnset 105. Preferably, the indentation 152 
has a ?rst and a second side Wall 159a, 159b and each side 
Wall slopes upWardly until it becomes level With a top 
surface 158 of the leadframe ?ngers 106. Furthermore, the 
length of the indentation extends from a top surface of the 
?rst side Wall 159a to a top surface of the second sideWall 
159b and the depth extends from a bottom 161 of the 
indentation to the top surface 158 of the leadframe ?ngers. 
As is illustrated in FIGS. 1 and 3, the indentation 152 
comprising the second doWnset 150 is located on the end 
117a of the ?rst tie bar 122a so as to be immediately adjacent 
the compound gate 134. The indentation 152 preferably 
extends into the How path 132 of the compound that is being 
injected into the mold 208 during the injection molding 
process. This results in the pressure of the compound at the 
injection port 234 being locally increased. 

[0035] Hence, there is a greater pressure differential 
betWeen the compound located adjacent the bottom surface 
171 of the leadframe 100 than the upper surface 173 of the 
leadframe. As a result of this greater pressure differential, 
more of the compound that is entering adjacent the bottom 
surface 171 is induced to How to the upper surface 173 
through the openings betWeen the lead ?ngers 106. Hence, 
as a result of this greater How of compound, the formations 
of pinholes, knitlines and voids in the compound is reduced 
due to the more even distribution of injection resin or 
compound Within the mold 208. 

[0036] Furthermore, it can be appreciated that the above 
described altered leadframe can be adapted to direct the How 
of compound inside a top gated mold. In particular, the 
leadframe 100 can be placed in an upside doWn orientation 
inside a top gated mold so that the second doWnset 150 Will 
guide the compound entering from the top of the cavity to 
How doWnWardly into the bottom plate. In particular, the 
leadframe 100 can be positioned upside doWn Wherein a top 
surface 101 of the paddle 102 faces the bottom plate of the 
mold. Preferably, When the leadframe 100 is placed in an 
upside doWn orientation, the second doWnset 150 Will facili 
tate the compound entering from the top gate to How 
doWnWardly toWard the bottom of the cavity. Preferably, the 
leadframe 100 directs the compound How so as to more 
evenly direct the compound betWeen the top and bottom of 
the plate and therefore minimiZe the formation of air pockets 
that cause defects such as pinholes, voids, and knitlines in 
the resulting enclosure. 

[0037] Alternatively, the second offset 150 can also be 
formed in an upside doWn con?guration Wherein the inden 
tation is formed on a bottom surface 158 of the ?rst tie bar 
122a. In one embodiment, the indentation protrudes 
upWardly so as to direct a portion of the compound entering 
from a top gate to How doWnWardly to the bottom of the 
cavity. Preferably, the con?guration of the second offset 150 
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is identical as the second doWnset 150 When the leadframe 
100 is positioned upside doWn inside the mold cavity. 

[0038] Advantageously, the alteration to the leadframe 
100 is not costly to implement as it can be achieved With 
relative minor changes to a punch press die. Therefore, the 
present invention provides an altered leadframe Wherein the 
frame alloWs the molding compound to How evenly during 
the encapsulate molding process. The alteration is relatively 
inexpensive to implement as it involves an extra press 
operation that uses existing equipment and tools With minor 
modi?cations. Unlike knoWn leadframe modi?cations, the 
altered leadframe effectively distributes the How of the 
compound from the point When the compound ?rst enters 
the mold so as to provide a more even ?oW from the outset. 

[0039] Although the foregoing description of the preferred 
embodiment of the present invention has shoWn, described 
and pointed out the fundamental novel features of the 
invention, it Will be understood that various omissions, 
substitutions, and changes in the form of the detail of the 
apparatus as illustrated as Well as the uses thereof, may be 
made by those skilled in the art, Without departing from the 
spirit of the invention. Consequently, the scope of the 
present invention should not be limited to the foregoing 
discussions, but should be de?ned by the appended claims. 

What is claimed is: 
1. A method of encapsulating a leadframe having a die 

paddle adapted to receive a die and a plurality of lead 
?ngers, the method comprising: 

forming an offset in the leadframe; 

positioning the leadframe in a mold such that the offset is 
immediately adjacent an injection port through Which 
encapsulating compound is to be injected into the mold; 

injecting encapsulating compound into the mold such that 
the injected encapsulating compound interacts With the 
offset thereby increases the pressure differential 
betWeen a ?rst and a second surface of the leadframe so 
as to increase the amount of encapsulating compound 
?oWing betWeen the ?rst and the second surface of the 
leadframe via the spaces betWeen the lead ?ngers. 

2. The method of claim 1, Wherein forming an offset in the 
leadframe comprises forming an indentation in the lead 
frame so that the indentation is offset from a plane of the 
leadframe de?ned by a surface of a plurality of lead ?ngers. 

3. The method of claim 2, Wherein forming an indentation 
comprises forming a doWnset and Wherein positioning the 
leadframe in a mold comprises positioning a leadframe in a 
mold having a bottom gated injection port. 

4. The method of claim 1, Wherein the die paddle and the 
offset are formed in a same punch press operation. 

5. The method of claim 2, Wherein forming an indentation 
comprises forming an indentation having a height of 
approximately 0.009 inches and a length of approximately 
0.087 inches. 

6. The method of claim 5 Wherein forming an indention 
comprises forming an indentation in an outer end of a tie bar 
of the lead frame. 


