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(57) ABSTRACT 

A semiconductor package and a manufacturing method 
prevent electrical shorts that otherWise result from bonding 
Wires contacting the edge of a semiconductor chip. An 
insulating region at the edge of a semiconductor chip 
prevents the shorts. One method for forming the insulating 
region leaves a polyimide layer on the scribe area of a Wafer 
and cuts through the polyimide layer. To avoid chipping, the 
cutting uses a ?ne grit blade and a sloW cutting rate. An 
alternative process removes the polyimide from the scribe 
area and forms the insulating region on the edge of the 
semiconductor chip. Apotting method can deposit the insu 
lating region on a semiconductor chip after cutting a Wafer 
and after attaching a separated chip to a substrate. Alterna 
tively, plotting or printing can apply insulating material on 
the Wafer. A cutting process then cuts through the insulating 
material and the Wafer and leaves insulating regions on each 
separated chip. A groove can be formed in the scribe area 
and then ?lled With insulating material before cutting along 
the groove. As a result, the insulating material from inside 
the groove extends onto the sides of the separated semicon 
ductor chips. If the groove is formed before backside grind 

(30) Foreign Application Priority Data ing of the Wafer, the insulating region can cover the side of 
a chip. The insulating material is typically an epoxy type 

Jul. 6, 1999 ......................................... .. 99-27041 resin that can be out without chipping. 
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SEMICONDUCTOR PACKAGE HAVING AN 
INSULATING REGION ON AN EDGE OFA CHIP 

TO PREVENT SHORTS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application is a divisional of and claims 
priority from US. patent application Ser. No. 09/483,252 
entitled “Semiconductor Package Having An Insulating 
Region On An Edge Of A Chip To Prevent Shorts And A 
Manufacturing Method Thereof”, ?led Jan. 14, 2000. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the invention 

[0003] The present invention relates to integrated circuit 
packages and manufacture of integrated circuit packages and 
more particularly to preventing electrical shorts that result 
from bonding Wires contacting the edge of a semiconductor 
chip. 
[0004] 2. Description of the Related Art 

[0005] A typical goal in manufacture of electronic appli 
ances is to make the electronic appliances small and thin. To 
meet this goal, the integrated circuits in the electronic 
appliances also need to be small and thin. Accordingly, 
high-density integration, Which provides smaller semicon 
ductor chips, and efficient packaging, Which provides 
smaller IC packages, have become very important for the 
devices in electronic appliances. In the computer ?eld, 
semiconductor chips need to be relatively large to accom 
modate the required capabilities and the large numbers of 
circuit elements in devices, such as RAMs (Random Access 
Memories) and Flash memories. Accordingly, smaller pack 
ages for the chips have been studied. 

[0006] One Way to reduce chip siZe is to form a center pad 
type semiconductor chip. Generally, a center pad type semi 
conductor chip is smaller than an edge pad type semicon 
ductor chip that contains the same circuitry. Accordingly, 
many integrated circuit manufacturers make semiconductor 
chips of the center pad type to obtain more chips per Wafer. 

[0007] One of the packages recently developed is the ball 
grid array (BGA) package. The BGA package has advan 
tages of requiring a small mounting area on a motherboard 
and providing superior electrical characteristics When com 
pared to a plastic package. In a BGA package, a printed 
circuit board is used instead of the lead frame common to 
plastic packages. A semiconductor chip attaches to one 
surface of the circuit board. On the opposite surface of the 
circuit board are solder balls that act as external terminals for 
direct attachment to a motherboard. The BGA package has 
the advantage of a high mounting density on the mother 
board. HoWever, bonding Wires in a package containing a 
center pad type semiconductor chip eXtend across part of the 
semiconductor chip and then doWn to a lead frame or printed 
circuit board on Which the semiconductor chip is mounted. 
These bonding Wires can sag or otherWise contact the edge 
of an active surface of the semiconductor chip and create 
electrical shorts. 

[0008] FIG. 1 shoWs a cross-sectional vieW of a knoWn 
BGA package 100. FIG. 2 shoWs a cross-sectional vieW of 
a Wafer being separated into semiconductor chips 10, one of 
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Which is in the BGA package of FIG. 1. As shoWn in FIGS. 
1 and 2, the BGA package 100 includes the semiconductor 
chip 10 that is mounted on an upper surface of a substrate 20. 
Bonding Wires 50 electrically connect a pad 12 on the 
semiconductor chip 10 to the substrate 20. A molding resin 
encapsulates an upper surface of the substrate 20 including 
the semiconductor chip 10 and the bonding Wire 50, thereby 
forming a resin encapsulation portion 30. Solder balls 40 on 
a loWer surface of the substrate 20 connect to the semicon 
ductor chip 10 via conductive patterns 24 and conductive 
vias 26. 

[0009] The substrate 20 is a printed circuit board including 
a substrate body 22. The conductive patterns 24 include a top 
Wiring pattern 23 on the upper surface of the substrate body 
22 and and a bottom Wiring pattern 25 formed on the loWer 
surface of the substrate body 22. The bonding Wires 50 
electrically connect the bonding pads 12 to the top Wiring 
pattern 23. Conductive vias 26 electrically connect to the top 
Wiring pattern 23 to the bottom Wiring pattern 25 on Which 
the solder balls 40 reside. 

[0010] The semiconductor chip 10 is of the center pad type 
and has the bonding pads 12 in a central portion of an active 
area. The semiconductor chip 10 also includes a silicon 
substrate 90, a nitride layer 14, and a polyimide layer 16. 
Integrated circuit elements reside in and on silicon substrate 
90, and nitride layer 14 as a non-active passivation layer 
protects the integrated circuits and pads 12. Polyimide layer 
16 helps resist collection of an electrostatic charge on the 
nitride layer 14 and damage from alpha rays. 

[0011] As shoWn in FIG. 2, scribe areas 82 separate the 
semiconductor chips formed in a Wafer 80. Adiamond cutter 
60 cuts Wafer 80 along the scribe area 82 and separates 
individual semiconductor chips 10. To facilitate cutting of 
the Wafer 80, polyimide layers are absent from the scribe 
areas 82. OtherWise, the polyimide can stick to cutter 60 and 
cause chipping of the Wafer 80. 

[0012] Returning to FIG. 1, the length of a bonding Wire 
50 that connects a pad 12 and the top Wiring pattern 23 of 
the substrate 20 is longer than that of a bonding Wire in 
packaging for a semiconductor chip of the edge pad type. 
Further, the bonding Wire 50 is typically at a loW height 
above the chip 10 to reduce the thickness of the semicon 
ductor package 100. Accordingly, the bonding Wire 50 may 
contact the edge 18 of the active area of the semiconductor 
chip 10. 

[0013] As noted above, the polyimide layer 16 is missing 
from the edge of the active area of the semiconductor chip 
10, and a nitride layer 14 is eXposed. When the bonding Wire 
sags or otherWise contacts the edge 18 of semiconductor 
chip 10, the nitride layer 14 may insulate the bonding Wire 
50 from underlying integrated circuits, but electrical shorts 
can result because the nitride layer is thin and may be 
chipped. The electrical shorts are often a consequence of the 
mechanical cutting of a Wafer. A cutting process preferably 
cuts the nitride layer 14 to form a very smooth surface, and 
chipping during the cutting process can eXpose the edge of 
an active surface in the silicon substrate 90 beloW the nitride 
layer 14 and alloW shorts With the bonding Wire 50. 

[0014] Increasing the height of the bonding Wire to avoid 
contact With the edge of the semiconductor chip avoids 
electrical shorts, but increasing the height of the bonding 
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Wire also increases the thickness of the semiconductor 
package. Additionally, larger semiconductor chips have 
longer distance from the pads to the edge in the semicon 
ductor chip, and the thickness of the packages must increase 
in proportion to the siZe of the chip. OtherWise the prob 
ability of the bonding Wire contacting the edge of the 
semiconductor chip increases, and the problem of electrical 
shorts arises. 

SUMMARY OF THE INVENTION 

[0015] In accordance With an aspect of the present inven 
tion, a semiconductor package has an insulating region at the 
edge of the active area of the semiconductor chip to avoid 
electrical shorts When bonding Wires contact the edge of the 
active area of the semiconductor chip. 

[0016] In one embodiment of the invention, a semicon 
ductor package includes a semiconductor chip, a substrate, 
and a resin encapsulation portion. The semiconductor chip 
includes a silicon substrate having an active area containing 
integrated circuits and a plurality of pads. The pads electri 
cally connect to the integrated circuits and are along a center 
portion of the active area. A non-active layer overlies the 
active area eXcept for the pads, and a polyimide layer is on 
the non-active layer. The polyimide layer helps prevent 
damage resulting from electrical shorts or alpha rays. A 
surface of the semiconductor chip, Which is the opposite the 
active area of the semiconductor chip, attaches to an upper 
surface of the substrate. One or more bonding Wires elec 
trically connect the pads of the semiconductor chip to the 
substrate. The resin encapsulation portion encapsulates the 
semiconductor chip and bonding Wires on the upper surface 
of the substrate. External terminals are on the loWer surface 
of the substrate and electrically connected to the semicon 
ductor chip. At the edge of the substrate, the boding Wire 
contacts With the polyimide layer, thereby preventing elec 
trical shorts betWeen the bonding Wire and the silicon 
substrate. 

[0017] In another embodiment of the present invention, a 
semiconductor package includes a semiconductor chip, a 
substrate, bond Wires, and a resin encapsulation portion. The 
semiconductor chip includes a silicon substrate having an 
active area containing integrated circuits, a plurality of pads 
electrically connected to the integrated circuits, a non-active 
layer on the active area eXcept for the pads, a polyimide 
layer formed on the non-active layer, and an insulation layer 
along the edge of the silicon substrate. The pads are along a 
center portion of the active area. The surface of the semi 
conductor chip that is opposite the active area attaches to the 
upper surface of the substrate. The bonding Wires electri 
cally connect the pads of the semiconductor chip to the 
substrate. The resin encapsulation portion encapsulates the 
semiconductor chip and bonding Wires at the upper surface 
of the substrate. External terminals are on the loWer surface 
of the substrate and electrically connected to the semicon 
ductor chip. At the edge of the silicon substrate, a bonding 
Wire contacts the insulation layer, thereby preventing elec 
trical shorts betWeen the bonding Wire and the silicon 
substrate. Preferably, the insulation layer is on the edge of 
the active surface of the semiconductor chip and may eXtend 
over a neighboring portion of the side surface of the semi 
conductor chip. Aplastic resin of an epoXy type can be used 
in the insulation layer. 

[0018] Another embodiment of the present invention is a 
method for manufacturing a semiconductor package. The 
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manufacturing method uses a semiconductor Wafer having a 
plurality of semiconductor chips and a scribe area betWeen 
the semiconductor chips. Each semiconductor chip includes 
integrated circuits on an active area of the semiconductor 
Wafer, a plurality of pads electrically connected to the 
integrated circuits, a non-active layer on the active area 
eXcept for the pads, and a polyimide layer formed on the 
non-active layer to prevent damage from electrical shorts or 
alpha rays. The manufacturing method includes removing 
the polyimide layer from the pads; cutting the Wafer along 
the scribe area to separate the individual semiconductor 
chips; attaching one or more of the semiconductor chips to 
a substrate; attaching bonding Wires that electrically connect 
the pads of the semiconductor chip to the substrate; and 
encapsulating the semiconductor chip and the bonding 
Wires. The bonding Wire contacts the polyimide layer at the 
edge of the semiconductor chip, thereby preventing electri 
cal shorts betWeen the bonding Wire and the silicon sub 
strate. 

[0019] In the above method, the Wafer cutting uses a 
diamond cutter With a grit siZe of 2 through 4 pm or 0.3 
through 3 pm, and the Wafer is cut along the scribe area at 
a cutting rate of 20 mm of depth per second and a rotational 
speed betWeen 35,000 and 40,000 rpm. 

[0020] In an another embodiment of the present invention, 
a method for manufacturing a semiconductor package again 
starts With a semiconductor Wafer including a plurality of 
semiconductor chips and a scribe area betWeen the semi 
conductor chips. Each semiconductor chip includes inte 
grated circuits on an active area of the Wafer, a plurality of 
pads electrically connected to the integrated circuits, a 
non-active layer formed on the active area eXcept for the 
pads, and a polyimide layer formed on the non-active layer. 
The method includes removing the polyimide layer from the 
pad and the scribe area; forming an insulation layer on the 
scribe area; cutting the Wafer along the scribe area to 
separate individual semiconductor chips; attaching a semi 
conductor chip on an upper surface of a substrate; attaching 
bonding Wires that electrically connect the pads of the 
semiconductor chip to the substrate; and encapsulating the 
semiconductor chip and the bonding Wire. At the edge of the 
substrate, the bonding Wire contacts the insulation layer, 
thereby preventing electrical shorts betWeen the bonding 
Wire and the silicon substrate. In this embodiment, after 
removing portions of the polyimide layer, the method may 
further include forming a groove in the scribe area. The 
groove is Wider than the Width of lines cut in the Wafer to 
separate the Wafer into individual semiconductor chips. 
Cutting the Wafer and forming the insulation groove can be 
accomplished using a diamond cutter With a grit siZe of 4 
through 6 pm While cutting along the scribe area at a rate of 
80 mm of depth per second and a speed of rotation betWeen 
35,000 and 40,000 rpm. Formation of the groove is before 
backside grinding of the Wafer. After forming the insulation 
layer in the groove, the backside grinding of the Wafer 
eXposes the insulation material ?lled into the groove. The 
insulation layer is typically a plastic resin of an epoXy type 
and can be formed by potting or printing methods. 

[0021] Other advantages and features of the present inven 
tion Will become more apparent and the invention itself Will 
best be better understood by referring to the folloWing 
description taken in conjunction With the accompanying 
draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is a cross-sectional vieW of a conventional 
ball grid array package. 

[0023] FIG. 2 is a cross-sectional vieW illustrating sepa 
ration of the semiconductor chips form in a Wafer. 

[0024] FIG. 3 is a cross-sectional vieW of a ball grid array 
package according to an embodiment of the present inven 
tion. 

[0025] FIG. 4a is a plan vieW of a Wafer. 

[0026] FIG. 4b is a cross-sectional vieW along the line 
4b-4b of FIG. 4a before separation of individual semicon 
ductor chips. 

[0027] FIG. 4c is a cross-sectional vieW along the line 
4b-4b after cutting a Wafer along scribe area of the Wafer. 

[0028] FIG. 5 is a cross-sectional vieW shoWing a ball grid 
array package according to another embodiment of the 
present invention. 

[0029] FIG. 6a is a plan vieW illustrating the formation of 
insulation along the edge of a semiconductor chip attached 
to a substrate. 

[0030] FIG. 6b is a cross-sectional vieW along the line of 
6b-6b of FIG. 6a. 

[0031] FIG. 7a is a cross-sectional vieW of a Wafer having 
a polyimide layer exposing scribe lines and pads. 

[0032] FIG. 7b is a cross-sectional vieW of a Wafer that is 
cut to form a groove in the scribe area. 

[0033] FIG. 7c is a cross-sectional vieW of the Wafer of 
FIG. 7b after ?lling the groove With an insulating material. 

[0034] FIG. 7a' is a cross-sectional vieW of the Wafer of 
FIG. 7c after backside grinding. 

[0035] FIG. 76 is a cross-sectional vieW of the Wafer of 
FIG. 7a' after cutting the Wafer along scribe lines. 

[0036] FIG. 8 is a cross-sectional vieW of a ball grid array 
package according to yet another embodiment of the present 
invention. 

[0037] FIG. 9a is a cross-sectional vieW of a Wafer having 
a polyimide layer that exposes scribe lines and pads. 

[0038] FIG. 9b is a cross-sectional vieW of the Wafer of 
FIG. 9a after formation of a thick insulating region on the 
scribe area of the Wafer. 

[0039] FIG. 9c is cross-sectional vieW of the Wafer of 
FIG. 9b after cutting the Wafer along scribe lines. 

[0040] FIG. 10 is a cross-sectional vieW of a ball grid 
array package according to yet another embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0041] FIG. 3 is a cross-sectional vieW shoWing a BGA 
package 200 according to an embodiment of the present 
invention. BGA package 200 includes a semiconductor chip 
110 mounted by a non-conductive adhesive 170 at the center 
of the upper surface of a substrate 122. The substrate 122 is 
an insulating board having circuit Wiring 124 in and on the 
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substrate 122. Circuit Wiring 124 includes a top Wiring 
pattern 123 on the upper surface of the substrate 122 and a 
bottom Wiring pattern 125 on the loWer surface of the 
substrate 122. Via holes 126 penetrate from the upper 
surface to the loWer surface, and conductors (not shoWn) in 
the via holes 126 connect the top and bottom Wiring patterns 
123 and 125. The semiconductor chip 110 includes a plu 
rality of bonding pads 112 on an active area of the upper 
surface thereof. Anitride layer 114, as a non-active layer, is 
also on the upper surface except for the pads 112. The nitride 
layer 114 is a passivation layer that protects the integrated 
circuits formed in the semiconductor chip 110 from the 
external environment. Apolyimide layer 116 on the nitride 
layer 114 helps prevent electrical shorts and damage of 
semiconductor chip 110 by alpha rays. Bonding Wires 150 
electrically connect the bonding pads 112 and the top Wiring 
pattern 123. In package 200, although the bonding Wires 150 
may contact the upper edge of the semiconductor chip 110, 
electrical shorts do not occur because the polyimide layer 
116 covers the upper edge 118 of the semiconductor chip 
110. 

[0042] FIGS. 4a, 4b, and 4c illustrate a method for 
manufacturing the semiconductor chip 110, Which is in BGA 
package 200. FIG. 4a is a plan vieW of a silicon Wafer 180 
that includes a plurality of semiconductor chips 110. Con 
ventional Wafer manufacturing processes, Which are Well 
knoWn in the art, can form integrated circuits on the semi 
conductor chips 110. The Wafer includes scribe lines in a 
scribe area 182 that lacks circuitry and is betWeen neigh 
boring semiconductor chips 110. Since the manufacturing 
method of the circuit devices in the semiconductor chips 110 
is not critical to this invention, a detailed description of the 
integrated circuit manufacturing process is omitted. 

[0043] As shoWn in FIG. 4b, a bonding pad 112, Which 
electrically connects to the integrated circuits in a silicon 
substrate 190, is on an active area of the silicon substrate 
190. A nitride layer 114, as a non-active passivation layer, 
covers the active surface of the silicon substrate 190 and the 
edges of the bonding pad 112 to protect the integrated 
circuits. Apolyimide layer 116 is on the nitride layer 114 and 
the bonding pad 112 and protects the integrated circuits from 
damage that electric shorts or alpha rays might otherWise 
cause. In an exemplary embodiment, the bonding pad 112 is 
aluminum and resides in the central portion of the active 
surface of a semiconductor chip 110. 

[0044] As shoWn in FIG. 4c, a process for removing the 
polyimide layer 116 from the pad 112, i.e., a photolithog 
raphy process leaves the polyimide in the scribe areas 182. 
The Wafer 180 is cut along the scribe lines in the scribe area 
182, thereby separating the Wafer 180 into individual semi 
conductor chips 110. That is, in this embodiment, the cutting 
process cuts the Wafer 180 While the polyimide layer 116 
remains on the scribe area 182. Previous manufacturing 
processes removed the polyimide to avoid the chipping that 
the polyimide layer causes during the cutting process. The 
cutting process in accordance With this embodiment of the 
invention reduces or avoids the chipping through use of a 
diamond cutter With a smaller grit siZe and a sloWer for 
Warding speed than those conventionally used. In particular, 
a diamond cutter With grit siZe of 2 through 4 pm or 0.3 
through 3 pm and a rotational speed betWeen 35,000 and 
40,000 rpm cuts the Wafer 180 at the rate of 20 mm of depth 
per second. 
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[0045] The above embodiment of the invention uses the 
polyimide layer 116 to prevent electrical shorts betWeen the 
substrate 190 and the bonding Wire 150. Other embodiments 
of the invention, described beloW, use a plastic resin of an 
epoxy type at the edge of the active area of the semicon 
ductor chip to prevent shorting. 

[0046] FIG. 5 is a cross-sectional vieW shoWing a BGA 
package 300 according to another embodiment of the 
present invention. BGA package 300 includes a semicon 
ductor chip 210 attached to an upper surface of a substrate 
220 by a non-conductive adhesive 270. Bonding Wires 250 
electrically connect bonding pads 212 of the semiconductor 
chip 210 to a top Wiring pattern 223 of the substrate 220. A 
mold resin encapsulates an upper surface of the substrate 
220 including the semiconductor chip 210 and the bonding 
Wires 250. A plurality of solder balls 240 is on a bottom 
Wiring pattern 225 of the loWer surface of the substrate 220 
and electrically connects With the semiconductor chip 210. 

[0047] In the BGA package 300, an insulation layer 215 
resides on the edge 218 of the semiconductor chip 210. That 
is, the insulation layer resides at the edge of the active area 
of the semiconductor chip 210 and on the remaining scribe 
area of the semiconductor chip 210, Where the polyimide 
layer is absent. Further, the insulation layer 215 is not only 
on the top surface of the semiconductor chip 210 but also on 
the side surface of the semiconductor chip 210. Accordingly, 
bonding Wires 250 contact the insulation layer 215 at the 
edge 218 of the semiconductor chip 210, and the insulation 
layer 215 prevents electrical shorts betWeen substrate 290 
and the bonding Wire 250. Here, a potting or print method 
can form the insulation layer 215. 

[0048] A potting method for forming an insulation layer 
on the edge of the active surface of the semiconductor chip 
is explained With reference to FIGS. 6a and 6b. After 
attaching the semiconductor chip 210 to the top surface of 
the substrate 220 With a non-conductive adhesive 270, a 
syringe 260 applies an insulating material 215a to cover the 
edge 218 of the active area of the semiconductor chip 210. 
Curing of the insulating material 215a then forms the 
insulation layer 215 (FIG. 5). A plastic resin of an epoxy 
type is preferable as the insulating material 215a. A con 
ventional Wafer fabrication process fabricates the semicon 
ductor chip 210. In particular, the fabrication process 
removes the polyimide layer from the edge of the active 
area, thereby exposing a nitride layer. The insulating mate 
rial 215a covers on the exposed portion of the nitride layer 
and extends onto the side of the semiconductor chip 210. 

[0049] After the potting method forms the insulation layer 
215 as described above, conventional package manufactur 
ing processes complete the BGA package 300. In particular, 
Wire bonding attaches bonding Wires 250, molding encap 
sulates the semiconductor chip 210 and the bonding Wires 
250, and a solder ball forming processes forms the external 
terminals of BGA package 300. FIG. 5 shoWs the complete 
BGA package 300 using the semiconductor chip 210 having 
the insulation layer 215 formed by the potting method. 

[0050] FIGS. 7a through 76 illustrate a printing method 
for forming an insulation layer on the edge of the active area 
of the semiconductor chip. As shoWn in FIG. 7a, a Wafer 
280 has part of a polyimide layer 216 removed to expose a 
portion of a nitride layer 214 and the bonding pad 212. The 
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Wafer 280 is in a state before backside grinding and has a 
thickness of about 640 pm for an 8-inch Wafer and about 825 
pm for a 12-inch Wafer. 

[0051] FIG. 7b shoWs the Wafer after the formation of a 
groove 284 in scribe area 282. Cutting the Wafer along its 
scribe lines to a predetermined depth forms the groove 284. 
The groove 284 is Wider than the Width that is required for 
cutting the Wafer When separating the Wafer into the indi 
vidual semiconductor chips 210. 

[0052] Since the semiconductor chip 210 typically has a 
thickness betWeen about 280 pm and about 450 pm, the 
groove 284 preferably has a depth betWeen about 320 pm 
and about 500 pm. Generally, the depth of the groove 284 
depends on the desired thickness of the semiconductor chip 
210. The Width of the insulation groove 284 typically 
depends on the Width of the scribe area 282 and the Width 
required for separating the chips. When the Width of the 
scribe area 282 is about 120 pm and the Width of the cut 
separating the chips is betWeen 45 pm and 50 pm, the Width 
of the groove 284 is about 60 pm. 

[0053] Next, as shoWn in FIG. 7c, printing deposits an 
insulating material 215b on the polyimide layer 216, the 
nitride layer 214, and in the groove 284. Amask (not shoWn) 
having an opening that exposes the insulation groove 284 
can de?ne the boundaries of the insulating material 215b. 
The mask is removed, and the insulation material 215b is 
cured. Alternatively, instead of the printing method, potting 
can ?ll the insulation groove 284 With or Without a mask to 
control the boundaries of the insulating material 215b. 

[0054] FIG. 7a' shoWs the Wafer after grinding of a back 
side of the Wafer to expose the insulation material 215b at 
the bottom of the groove 284. In FIG. 7c, a plane ‘A’ denotes 
a destination of the backside grinding of the Wafer 280. As 
mentioned above, after grinding the Wafer, the thickness of 
the semiconductor Wafer is betWeen about 280 pm and about 
450 pm. 

[0055] FIG. 76 shoWs the Wafer 280 after cutting in scribe 
area 282 separates the Wafer 280 into individual semicon 
ductor chips 210. Since the Width required for cutting the 
Wafer is less than the Width of the groove, a part of the 
insulation material 215b from the groove remains after 
cutting the Wafer. Accordingly, the insulation layer 215 
remains on the top and side surfaces of the semiconductor 
chip. The conditions or parameters for cutting the Wafer 280 
in FIG. 7b and FIG. 76 are the same as those used in 
conventional Wafer cutting processes. For example, a dia 
mond cutter can have a grit siZe of 4 pm through 6 pm, and 
the cutting rate is about 80 mm of depth per second at the 
speed of rotation betWeen 35,000 and 40,000 rpm. 

[0056] After obtaining the individual semiconductor chips 
210 having the insulation layer 215, conventional processes 
such as semiconductor chip attaching, Wire bonding, mold 
ing, and solder ball forming complete the semiconductor 
package. 

[0057] FIG. 8 is a cross-sectional vieW shoWing a BGA 
package 400 according to yet another embodiment of the 
invention. The BGA package 400 includes a semiconductor 
chip 310 having an insulation layer 315 on the edge of its 
active area. The remaining structure of the BGA package 
400 is the same as described above. Here, a potting or 
printing method forms the insulation layer 315. A bonding 
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Wire 350, Which connects a pad 312 of the semiconductor 
chip 310 to a top Wiring pattern 323 of a substrate 320, 
contacts the insulation layer 315 formed on the edge 318 of 
the semiconductor chip 310. The insulating layer 315 
thereby prevents electrical shorts betWeen the bonding Wire 
350 and the silicon substrate 390. 

[0058] The semiconductor chip 310 in the BGA package 
400 Will be explained With reference to FIGS. 9a through 
9c. FIG. 9a shoWs a Wafer 380 having a polyimide layer 
removed from above the pad 312 and a scribe area 382. FIG. 
9a shoWs the Wafer 380 after completion of backside grind 
ing, and the thickness of the Wafer 380 is betWeen about 280 
pm and about 450 pm depending on the desired thickness of 
the semiconductor chip 310. Alternatively, a Wafer in Which 
the backside grinding process is not completed may be used. 

[0059] FIG. 9b shoWs the Wafer 280 after formation an 
insulating material 315a on the scribe area 382. A printing 
method can deposit the insulating material 315a, and the 
insulation material 315a is subsequently cured. Alterna 
tively, a potting method can place the insulating material 
315a on the scribe area 282 of the Wafer 280. 

[0060] FIG. 9c shoWs the Wafer 380 after cutting along the 
scribe lines in the scribe area 382 separates the individual 
semiconductor chips 310. Since the Width required for 
cutting the Wafer is smaller than that of the scribe area 382, 
a part of the insulation material 315a remains, thereby 
forming the insulation layer 315 on the edge of the semi 
conductor chip 310. Conventional Wafer cutting techniques 
as described above can cut the insulating material 315a and 
the Wafer 380 to separate the semiconductor chips 310. After 
obtaining a semiconductor chip 310, the conventional manu 
facturing processes described above can complete the pack 
age. 

[0061] FIG. 10 is a cross-sectional vieW of a BGA pack 
age 500 according to still another embodiment of the present 
invention. The BGA package 500 includes an insulation 
layer 415 on the edge 418 of the semiconductor chip 410. 
The manufacturing method of the semiconductor chip 410 
for BGA 500 is the same as that of the semiconductor chip 
illustrated in FIGS. 7a and 76, except that a groove in the 
scribe area for the semiconductor chip 410 is shalloWer than 
that of the groove 284 in FIG. 7b. For example, the groove 
cut in the scribe area for the semiconductor chip 410 is 
preferably about 60 pm Wide and betWeen about 70 pm and 
about 150 pm deep. 

[0062] Although, in FIG. 7a, a Wafer before a backside 
grinding process is used, a Wafer before or after the backside 
grinding process may be used for fabrication of the semi 
conductor chip 410. When using the Wafer after the backside 
grinding process, a Wafer cutting process is soon after 
forming the insulating material in the groove. 

[0063] Although, in preferred embodiments of the present 
invention, a semiconductor chip is applied to a BGA pack 
age using a semiconductor chip of a center pad type, the 
semiconductor chip according to the present invention may 
also be applied to a lead frame having a die pad. 

[0064] When stacking semiconductor chips and using 
bonding Wire betWeen the semiconductor chip and external 
terminals, a semiconductor chip of the edge-pad type is 
mainly used as the loWer portion, Whereas a semiconductor 
of an edge pad type or a center pad type is used for an upper 
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portion. In accordance With the principals of the invention, 
processes for forming an insulation material or a polyimide 
layer on the edge of a semiconductor chip are also suitable 
for an edge pad type semiconductor chip. In particular, an 
insulating region on the loWer semiconductor chip in a stack 
prevents the bonding Wire of the upper semiconductor chip 
from contacting the edge of the loWer semiconductor chip, 
and thereby the insulating material prevents electrical shorts. 

[0065] Although the invention has been described With 
reference to particular embodiments, the description is only 
an example of the invention’s application and should not be 
taken as a limitation. Various adaptations and combinations 
of features of the embodiments disclosed are Within the 
scope of the invention as de?ned by the folloWing claims. 

What is claimed is: 
1. A semiconductor package comprising: 

a semiconductor chip including a silicon substrate having 
an active area, a plurality of pads in a center portion of 
the active area, and a polyimide layer overlying the 
active area and extending to an edge of the semicon 
ductor chip; 

a substrate on Which the semiconductor chip is attached; 
and 

a bonding Wire electrically connecting one of the pads of 
the semiconductor chip to the substrate, Wherein the 
bonding Wire contacts the polyimide layer at the edge 
of the semiconductor chip, Whereby the polyimide 
layer prevents an electrical short betWeen the bonding 
Wire and the silicon substrate. 

2. The semiconductor package of claim 1, further com 
prising: 

a resin encapsulation portion for encapsulating the semi 
conductor chip and the bonding Wire at an upper 
surface of the substrate; and 

a plurality of external terminals formed on a loWer surface 
of the substrate and electrically connected With the 
semiconductor chip. 

3. A semiconductor package comprising: 

a semiconductor chip including a silicon substrate having 
an active area, a plurality of pads in a center portion of 
the active area, and an insulation layer formed along an 
edge of the silicon substrate; 

a substrate on Which the semiconductor chip is attached; 
and 

a bonding Wire electrically connecting one of the pads of 
the semiconductor chip to the substrate, Wherein the 
bonding Wire contacts the insulation layer at the edge of 
the semiconductor chip, Whereby the insulation layer 
prevents an electrical short betWeen the bonding Wire 
and the silicon substrate. 

4. The semiconductor package according to claim 3, 
Wherein the semiconductor chip further comprises: 

a non-active layer formed on the active area except for the 
pads; and 

a polyimide layer formed on the non-active except for the 
pads and the edge of semiconductor chip. 
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5. The semiconductor package according to claim 4, 
wherein the insulation layer is formed on the edge of the 
active surface of the semiconductor chip, Where the poly 
irnide layer is absent. 

6. The semiconductor package according to claim 5, 
Wherein the insulation layer eXtends past the edge of the 
semiconductor chip and onto a portion of a side surface of 
the semiconductor chip. 

7. The semiconductor package according to claim 3, 
Wherein the insulation layer is a plastic resin of an epoXy 
type. 
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8. The semiconductor package of claim 3, further corn 
prising: 

a resin encapsulation portion for encapsulating the semi 
conductor chip and the bonding Wire at an upper 
surface of the substrate; and 

a plurality of eXternal terrninals formed on a loWer surface 
of the substrate and electrically connected With the 
semiconductor chip. 

* * * * * 


