
SUBSTRATE HAVING GATE SLOTS AND MOLDING DEVICE AND  MOLDING METHOD THEREOF
FIELD OF THE INVENTION      The invention relates to a substrate for
semiconductor package, and more  particularly to a substrate having gate
slots for the flow of molding resin, and related molding device and molding
method in which said substrate is used.   BACKGROUND OF THE INVENTION  



A general process for manufacturing the semiconductor chip packages
includes a chip mounting step in which semiconductor chips are mounted on a
substrate, a molding step in which semiconductor chips are molded with a
molding resin to protect the electric connection between semiconductor
chips and the substrate and a cutting step in which the molded
semiconductor chips are  cut into individual chips. In case of the ball
grid array type semiconductor, the  substrate is made by laminating a
plurality of thin resin sheets on which circuit  patterns are laid.
Figure 1 shows the conventional substrate and Figure 2 shows the
conventional resin forming molds. On the surface of the substrate 100,
there are  provided a plurality of chip pads 20 for mounting semiconductor
chips 103, and  on one sides of respective chip pad 20, there are provided
with resin routes 102  through which molding resin may flow. After the
semiconductor chips 103 are  



bonded on the substrate 100, the substrate 100 is placed between the upper
mold  70 and the lower mold 72, then molding resin 82 is injected by
plunger 84 into  the cavity 74 of molds 70, 72, whereby the semiconductor
chip package is made.                                             2
But, when the resin flows along the resin routes 102, some of the resin
remains and is attached on the resin routes 102 after the resin hardens. As
the  remaining resin may cause the defect of semiconductor chip packages, a
removing process of the remaining resin(degating process) is required. When
the  



remaining resin is removed from the resin routes 102 of the substrate 100,
the  inter-layer peeling may take place. In order to solve this problem,
there has  been provided substrates wherein a gold or other metal is plated
on the resin  routes 102, which make it possible to remove remaining resin
easily.       However, for the gold plating of substrate, plating
equipments and  manpower are required, which results in higher cost of
semiconductor chip  packages.   SUMMARY OF THE INVENTION       The
invention has the object to solve the above mentioned problems by
providing a substrate having gate slots, which can achieve the cost
reduction  and the improvement of productivity in a semiconductor molding
process.       The invention also has the object to provide a semiconductor
package 



molding device and the molding method which could use said gate-slotted
substrate.        According to the invention, there is provided a substrate
10 having a  multitude of chip pads 20 for mounting semiconductor chips,
characterized in that  gate slots 30 are formed along the resin routes 102
of the substrate 10  coinciding with the gate of mold 70, and said gate
slots 30 extend from adjacent the edge of substrate 10 to the near part of
the molded package 101.          



3       According to another aspect of the invention, said gate slots 30
are shaped  as rectangle, slim circle or ellipse.        According to the
invention, there is also provided a semiconductor package  molding device
for molding the semiconductor chips 103 on the substrate 10  having the
gate slots 30, characterized in that the gate of mold is devided into  the
first gate 50 which is positioned to the side of resin pot 78 or the runner
80  and the second gate 60 which is positioned to the side of cavity 74 of
molds,  and between the first gate 50 and the second gate 60 are provided
the gate  shut-off portion 76 which faces said gate slot 30 of substrate
10.   



According to the invention, there is also provided a semiconductor package
molding method which includes the step of die bonding in which
semiconductor  chips 103 are bonded on the chip pads 20 of substrate 10
having the gate slots  30, the step of wire bonding in which the
semiconductor chip 103 and the  substrate 10 are electrically contacted,
the step of mold clamping in which the  substrate 10 is placed on the molds
70, 72 which have the first gate 50 opened  to the resin pot 78 or runner
80, the second gate 60 opened to the cavity 74 of  molds and the gate
shut-off portion 76 between said first gate 50 and second  gate 60, the
step of resin injecting in which the resin flows from the resin pot  78
through the first gate 50 and the gate slot 30 and the second gate 60 in
sequence finally into the cavity 74, the step of solder ball bonding in
which the  solder balls 40 are bonded on the bottom surface of substrate 10
and the step of  



cutting in which the substrate 10 is cut into the individual semiconductor
chips                                                4  with omitting the
step of degating.   BRIEF DESCRIPTION OF THE DRAWINGS      Figure 1 is a
plan of a conventional substrate,     Figure 2 is a section of a
conventional semiconductor package molds,      Figure 3 is a plan of a
substrate according to an embodiment of the  invention, 



Figure 4 is a section of semiconductor package molds according to the
invention,      Figure 5 is a schematic bottom view of the upper mold
according to the  invention,      Figure 6 is a partial view of the molds
according to the invention in which  resin is filled,      Figure 7 and 8
show the individual semiconductor package which are made  by the invention,
Figures 9a and 9b are partial views showing various types of gate slot.
DETAILED DESCRIPTION OF THE INVENTION      A preferred embodiment of the
invention will be described by referring to  



the accompanying drawings.      As shown in Figure 3, on top of a substrate
10, which was formed by  adhering multiple layers of thin resin sheets to a
predetermined thickness, there  are provided chip pads 20 so that a
multitude of semiconductor chips may be  attached on them, and at one side
of the respective chip pads 20, gate slots 30  are punched along the resin
routes 102 in such a manner that the gate slots are
5  positioned at uniform intervals along a peripheral edge of the substrate
10. The 



inner end of the gate slot 30 extends to the near part of the molded
package  101, but it does not extend into the molded package 101.
Therefore, if the  substrate 10 is clamped between the upper mold 70 and
lower mold 72, the  melted resin may flow from the first gate 50 formed on
the outer part of molds,  through the gate slot 30 formed on the substrate
10, to the second gate 60  formed on the inner part of molds.      The gate
slots 30 may be formed in the shape of a rectangle, slim circle,  ellipse
or bent or curved slot or any other proper shapes which can constitute
resin path. Figure 9 illustrates a gate slot 30a of a slim circle and a
gate slot  30b of a bent contour respectively for instance.      Referring
to Figure 4 and Figure 5, the gate of the molds according to the  invention
is divided into the first gate 50 and the second gate 60. The first gate 



50 is positioned on the side of resin pot 78 or runner 80, and the second
gate 60  is positioned on the side of cavity 74 of molds. Between the first
gate 50 and  the second gate 60, there are provided a gate shut-off portion
76 which extends  to the bottom surface of the upper mold 70. The gate
shut-off portion 76 is  shaped to face and contact with the gate slot 30 of
the substrate 10 placed on  the lower mold 72. According to the structure
of the molds as mentioned above,  the flow of the melted resin which have
passed the first gate 50 should be  blocked by the gate shut-off portion
76, then it will bypass through the gate  slot 30 and pass the second gate
60 and it will finally enter into the cavity 74.      Figure 6 shows that
the cavity 74 and the gate portion 50, 30 and 60 are  filled with resin.
Figure 7 and Figure 8 show the individual semiconductor chip  package in
which, after being molded by using the gate-slotted substrate and 



6  the molds of the invention and the solder balls 40 being bonded on the
bottom  surface of the substrate 10, the peripheral frame of the substrate
10 has been  cut away.       Particularly, the resin remaining in the first
gate 50 and in the major part  of gate slot 30 should be removed in the
step of cutting individual chips and the  residual resin 60a in the second
gate 60 is not removed. But it is small enough  



to cause no trouble in subsequent processes or its use. Therefore, the
degating  process of removing the residual resin from the substrate 10
could be completely  omitted, which will achieve the reduction of process
and cost down.        As explained above, according to the invention, the
process of gold plating  or other treatments on resin routes of the
substrate could be unnecessary and  omitted in the semiconductor package
molding process by way of simply providing gate slots on the substrate, and
simply changing the molds structure,  so that the process for producing
semiconductors package can be remarkably  improved to thereby increase
productivity.        



7  WHAT IS CLAIMED IS:        1. A substrate 10 having a multitude of chip
pads 20 for mounting  semiconductor chips, characterized in that gate slots
30 are formed along the  resin routes 102 of the substrate 10 coinciding
with the gate of mold 70, and  said gate slots 30 extend from adjacent the
edge of substrate 10 to the near part of the molded package 101.         2.
The substrate according to Claim 1, wherein said gate slots 30 are  shaped
as rectangle, slim circle or ellipse.  



3. A semiconductor package molding device for molding the semiconductor
chips 103 on the substrate 10 having the gate slots 30, characterized in
that the  gate of mold is divided into the first gate 50 which is
positioned to the side of  resin pot 78 or the runner 80 and the second
gate 60 which is positioned to the  side of cavity 74 of molds, and between
the first gate 50 and the second gate 60  are provided the gate shut-off
portion 76 which faces said gate slot 30 of  substrate 10.        4. A
semiconductor package molding method which includes the step of die
bonding in which semiconductor chips 103 are bonded on the chip pads 20 of
substrate 10 having the gate slots 30, the step of wire bonding in which
the  semiconductor chip 103 and the substrate 10 are electrically
contacted, the step  



of mold clamping in which the substrate 10 is placed on the molds 70, 72
which                                              8   have the first gate
50 opened to the resin pot 78 or runner 80, the second gate  60 opened to
the cavity 74 of molds and the gate shut-off portion 76 between  said first
gate 50 and second gate 60, the step of resin injecting in which the  resin
flows from the resin pot 78 through the first gate 50 and the gate slot 30
and the second gate 60 in sequence finally into the cavity 74, the step of
solder  



ball bonding in which the solder balls 40 are bonded on the bottom surface
of  substrate 10 and the step of cutting in which the substrate 10 is cut
into the  individual semiconductor chips with omitting the step of
degating.    


