
1                     SC07565T METHOD OF PROCESSING A SEMICONDUCTOR CHIP
PACKAGE Background of the Invention 5 This invention relates, in general,
to processing of semiconductor packages, including, but not limited to, a
method of removing dam bars from the leads of a semiconductor chip package.
10        Some semiconductor chips or integrated circuits are packaged by
bonding the chip to a leadframe having leads. The leadframe is then
encapsulated by a mold compound typically comprised of a plastic. Before
encapsulation, dam bars are formed on the leads near the portion of the 15
lead frame which is to be encapsulated. During the encapsulation process,
mold compound fills the area between the leads up to the dam bars. The dam
bars act to stop or prevent the mold compound from flowing out between the
leads past the dam bars. However, a small portion of 20 excess mold
compound is formed on the lead adjacent the area on which the semiconductor
chip is bonded on the lead frame.  The dam bars also keep the leads
coplanar and properly aligned during the assembly process. In the past, the
dam bars and the excess mold compound 25 were simultaneously removed after
encapsulation. The 



removal of both the dam bar and the excess mold compound was done
simultaneously by mechanically pushing on a portion of the dam bar and a
portion of the excess mold compound away from the leads. This was typically
done with 30 a tool called a punch. A disadvantage of this method was that
cracks or chips may be created on the adjacent mold compound. Upon plating
of the leadframe thereafter, plating and/or solder materials entered the
cracks in the mold compound between the leads, which potentially caused 35
reliability problems or electrical failures.  Thus, it would be desirable
to process the semiconductor chip    2 package without creating cracks or
chips in the mold compound. Another method of removing the dam bars and the
excess mold compound entails using a laser trimming system. This 5 laser
trimming system may prevent cracks or chips to the adjacent mold compound,
however, it is much more complicated and expensive to use. It would be
desirable to prevent chipping or cracking of the mold compound by using a
less costly method. 



10 Summary of the Invention In accordance with the present invention, a
method of 15  processing a semiconductor chip package is disclosed.  This
chip package has a dam bar formed on a lead and excess mold compound
abutting the dam bar. The dam bar and excess mold compound form a bond. In
the present invention, the dam bar is removed by first moving the dam bar
in a manner in 20  which the bond between the dam bar and the excess mold
compound is broken and then the dam bar is moved further to completely
remove the dam bar from the lead. 25                Brief Description of
the Drawings FIG. 1 illustrates a side-view of an embodiment of a
semiconductor chip package to be processed in the present invention; 30
FIG. 2 illustrates a side-view of a semiconductor package processed
according to the prior art; FIG. 3 illustrates a side-view of a
semiconductor package processed according to an embodiment of the present
invention in a beginning stage of processing; and 35        FIG. 4
illustrates the semiconductor chip package processed according to an
embodiment of the present invention in a further stage of processing.  



3 Detailed Description of the Drawings 5        FIG. 1 illustrates a
side-view of a semiconductor package 10 which is to be processed in the
present invention. What is shown is a simplified drawing of a semiconductor
package 10 wherein a mold compound 11 encapsulates a lead frame having at
least one lead 17. 10  During the encapsulation, excess mold compound 12 is
formed between portions of lead 17. The distinction between excess mold
compound 12 and mold compound 11 is illustrated by dotted line 13 for
convenience only. A dam bar 15 is formed as a part of lead 17 in order to
maintain lead 15  coplanarity and to prevent excess mold compound 12 from
being formed past dam bar 15. The encapsulation process described above is
well known in the art. FIG. 2 illustrates a side-view of semiconductor
package 10 shown in FIG. 1 processed according to a prior 20  art method.
In this method, a mechanical tool called a punch 19 is used to "punch" out
dam bar 15 and a portion of excess mold compound 12a simultaneously. During
this process, excess mold compound 12 is broken into portion 12a removed
from lead 17 and a portion 12b which remains on 



25  lead 17 attached to mold compound 11.  During this process, chips and
or cracks 21 may be formed in mold compound 11. During subsequent plating
of lead 17, plating and/or other solder materials may be formed in crack 21
causing reliability problems or electrical failures in the 30
semiconductor chip encapsulated by mold compound 11. FIG. 3 illustrates
semiconductor package 10 of FIG. 1 processed according to an embodiment of
the present invention in a beginning stage of processing. A punch 19a is
also used in the present invention. However, in the 35  present invention,
punch 19a is used only to move dam bar 15 so that a bond between dam bar 15
and excess mold compound 12 is broken while semiconductor package 10 is in
4 a first position. This slight movement may also be performed by other
mechanical tools. A movement by punch 19a of a predetermined percentage of
the thickness of dambar 15 is necessary to break the bond between dam bar
15 5 and excess mold compound 12. This predetermined percentage may be, for
example, between approximately 30 and 50 percent of the thickness of dam
bar 15. 



FIG. 4 illustrates the structure of FIG. 3 further along in processing.
Semiconductor package 10 is moved to 10  a  second position, then dam bar
15 is completely removed by a punch 19b by moving dam bar 15 further away
from lead 17. In the present invention, excess mold compound 12 is left
undamaged. Thus, no cracks or chips are created in mold compound 11. Excess
mold compound 12 may remain on 15  lead 17 without hindering the
performance of the semiconductor chip housed in semiconductor package 10.
Currently, two punches, 19a and 19b, must be used because each punch may
only move to one level. However, it is possible that the capability to have
one punch move to a 20  first level, then to a second level while
semiconductor package 10 remains in one position will be developed. It is,
however, important to note that in the present invention, dam bar 15 is
removed using at least two movements of dam bar 15 rather than one
continuous 25  movement. As can be readily seen, upon processing a
semiconductor package according to the present invention a dam bar can be
removed from a lead of a semiconductor package without having cracks or
chips formed in the mold 30  compound which may subsequently cause
reliability problems or electrical failures. 



A slight movement of dam bar 15 to break the bond between dam bar 15 and
excess mold compound 12 prevents the formation of chips or cracks upon
subsequently completely 35  removing dam bar 15 from lead 17.    CLAIMS 1.
A method of processing a semiconductor chip package, comprising the steps
of: 5       providing the semiconductor chip package having a lead and
encapsulated by a mold compound, the lead having a dam bar formed thereon
and having an excess mold compound abutting the dam bar wherein the dam bar
and the excess mold compound form a bond; 10       moving the dam bar to a
first level wherein the dam bar is not removed from the lead after the step
of providing the semiconductor chip package; stopping the act of moving;
and moving the dam bar to a second level wherein the dam 15  bar is removed
from the lead and excess mold compound remains which prevents cracks from
being formed in the mold compound. 2. The method of claim 1 wherein the
step of moving 



20  the dam bar to the first level and to the second level is performed by
a punch. 3. The method of claim 1 wherein the step of moving the dam bar to
the first level comprises moving the dam 25  bar to the first level equal
to 30-50% of the thickness of the dam bar. 4.  The method of claim 2
wherein the step of moving the dam bar to a first level is performed by a
first 30  mechanical tool and the step of moving the dam bar to a second
level is performed by a second mechanical tool. 5. The method of claim 1
further comprising placing the semiconductor chip package in a first
position before 35  the step of moving the dam bar to the first level and
moving the semiconductor chip package to a second position before the step
of moving the dam bar to a second level.    6- 6. A method of processing a
semiconductor chip package, comprising the steps of: providing the
semiconductor package having a 5 plurality of leads and encapsulated by a
mold compound, the plurality of leads each having a dam bar formed 



thereon and having an excess mold compound adjacent the dam bar, wherein
the dam bar and the excess mold compound form a bond; and 10
non-continuously moving the dam bar to a first level and then a second
level, wherein the first level is where the bond between the dam bar and
the excess mold compound is broken, and the second level is where the dam
bar is removed from the plurality of leads and excess mold 15 compound
remains which prevents cracks from being formed in the mold compound. 7.
The method of claim 6 wherein the step of moving the dam bar to the first
level and to the second level is 20 performed by a punch. 8. The method of
claim 6 wherein the step of moving the dam bar to the first level comprises
moving the dam bar to the first level equal to 30-50% of the thickness of
25 the dam bar. 9. The method of claim 6 wherein the step of moving the dam
bar to a first level is performed by a first mechanical tool and the step
of moving the dam bar to a 30 second level is performed by a second
mechanical tool. 10. The method of claim 6 further comprising placing the
semiconductor chip package in a first position before the step of moving
the dam bar to the first level and 



35 moving the semiconductor chip package to a second position before the
step of moving the dam bar to a second level.    -7- 11. A method of
removing dam bars from leads of a semiconductor chip package, comprising
the steps of: providing a semiconductor chip package having a plurality of
leads; 5       providing a dam bar in between the plurality of leads;
encapsulating a portion of the leads with a mold compound, wherein the mold
compound is adjacent the dam bar; 10       moving a mechanical tool to a
first level to move the dam bar so that the dam bar is not completely
removed from the plurality of leads after the step of encapsulating the
portion of the leads; stopping the movement of the mechanical tool; and 15
moving a mechanical tool to a second level to move the dam bar so that the
dam bar is removed from the plurality of leads and cracks are prevented
from being formed in the mold compound. 



20        12.  The method of claim 11 wherein the step of moving a
mechanical tool to a first level and a second level comprises moving a
punch. 13. The method of claim 11 wherein the step of 25  moving the
mechanical tool to a first level comprises moving the dam bar to the first
level equal to 30-50% of the thickness of the dam bar. 14.  The method of
claim 11 further comprising 30  placing the semiconductor chip package in a
first position before the step of moving a mechanical tool to the first
level and moving the semiconductor chip package to a second position before
the step of moving a mechanical tool to a second level. 35    


