
WO 2009/145727PCT/8G2008/000194 A Semiconductor Structure and A
Method of manufacturing a Semiconductor Structure Field of Invention
[0001]The present invention relates generally to a semiconductor
structure and a method of manufacturing a semiconductor structure.
Background of Invention [0002]A primary trend in electronics industry
is product miniaturization. Product miniaturization involves ways to
make products lighter, smaller, and less expensive yet more powerful,
reliable, user-friendly, and functional. Some examples of products
which have been miniaturized includes cellular phones, personal and
sub-notebook computers, pagers, Personal Computer Memory Card
International Association (PCMCIA) cards, camcorders, palmtop
organizers, telecommunications equipment, and automotive components.
[0003]One of the factors that may limit product miniaturization
involve packaging of the product. With integration of increased
functionality in silicon chips as per Moore's Law, it is also
desirable to shrink the package. One way to shrink the package
involves a 2-dimensional (2D) level packaging. Some examples of 2D
level packaging involves chips first or embedded chip packaging and
embedded wafer level packaging.  



WO 2009/145727PCT/SG2008/000194 100041Chips first or embedded chip
packaging is a way to overconie these recent packaging integration
challenges. One example of chips first or embedded chip packaging
involves replacement of the lead frame based peripheral array
packages with the plastic ball grid array (PBGA), in which the die is
electrically connected to printed circuit board (PCB) substrate by
wire bonding or flip chip technology. The chip is further covered
with molding compound to avoid chip damage. [0005]Another example of
chips first or embedded chip packaging involves a method of embedding
singulated die based on PCB technology. The singulated die is first
attached onto the copper (Cu) base plate in the cavity of a PCB
substrate and subsequent Cu rewiring and vias are then built-up on
top of the active side based on the PCB technology. Finally, solder
balls are formed on top of the Cu pads for electrical
interconnection. [0006]Embedded wafer level packaging takes chips
first or embedded chip packaging to the next step, eliminating the
PCB substrate, as well as the need to use wire bonding or flip-chip
bumps to establish electrical connection. By removing the PCB
substrate, packaging cost is reduced and its electrical performance
is improved. [0007]An example of embedded wafer level packaging
involves a fabrication method based  on wafer level processing. The
fabrication method involves attaching singulated dies with active top
side down onto a thermo-sensitive adhesive material coupled to a
carrier plate. A wafer molding process is then used to encapsulate
the attached dies on the carrier plate. The carrier plate is then
separated and the dies are now housed onto mold compound forming a
reconstituted  WO 2009/145727PCT/562008/000194 



wafer. Redistribution layer can be formed on the reconstituted wafer
using conventional lithographic process. Solder bumps can also be
formed on the wafer level prior to singulation. [0008]However, one of
the major challenges in embedded wafer level packaging is the waipage
of the wafers. Therefore, there is a need for an improved solution to
fabricate an embedded wafer level package semiconductor structure
with low warpage. Summary of Invention [0009]According to one
embodiment of the present invention, a semiconductor structure is
provided. The semiconductor structure includes a first support
structure, a plurality of chips formed on the first support structure
and a reinforcing structure formed on the first support structure,
the reinforcing structure including an outer surrounding element
which at least partially surrounds the plurality of chips and extends
from a surface of the first support structure to a height higher than
each of the plurality of chips. [0010]According to one embodiment of
the present invention, a method of manufacturing a semiconductor
structure is provided. The method includes forming a plurality of
chips on a first support structure, forming a reinforcing structure
on the first support structure wherein the reinforcing structure is
formed such that the reinforcing structure includes an outer
surrounding element which at least partially surrounds the plurality
of chips and extends from a surface of the first support structure to
a height higher than each of the plurality of chips.  WO
2009/145727PCT/SG2008/000194 Brief Description of the Drawings 



[0011]In the drawings, like reference characters generally refer to
the same parts throughout the different views. The drawings are not
necessarily to scale, emphasis instead generally being placed upon
illustrating the principles of the invention. In the following
description, various embodiments of the invention are described with
reference to the following drawings, in which:       FIG. 1A to 1J
show schematic cross-sectional views of manufacturing stages of a
method of manufacturing a semiconductor structure according to one
embodiment of the present invention;       FIG. 2A to 2C show
perspective side and top views of a semiconductor structure which
corresponds to a stage as shown in FIG. 1E with variations in the
reinforcing structure according to one embodiment of the present
invention;       FIG. 3A and 3B show thermo-mechanical analysis
results and reconstructed wafer warpage results of a conventional
semiconductor structure and a semiconductor structure with a
reinforcing structure according to one embodiment of the present
invention;       FIG. 4 shows a plot of reconstructed wafer warpage
results of a conventional semiconductor structure and a semiconductor
structure with a reinforcing structure according to one embodiment of
the present invention;       FIG. 5A and 5B show thermo-mechanical
analysis results and reconstructed wafer warpage results of a
semiconductor structure with variations in rim width according to one
embodiment of the present invention;  WO 2009/145727PCT/SG2008/000194
FIG. 6A to 6D shows thermo-mechanical results and reconstructed wafer
warpage results of a semiconductor structure with variations in rim
thickness according to one embodiment of the present invention;
FIG. 7 shows a plot of warpage results versus rim thickness according
to one embodiment of the present invention; 



FIG. 8A and 8B show perspective views of semiconductor structures
with variations in the reinforcing structure according to one
embodiment of the present invention;       FIG. 9A and 9B show
simulation results of the semiconductor structures in FIG. 8A and 8B
according to one embodiment of the present invention;       FIG.' 10
show a plot of deflection versus distance from centre of a second
support structure of the semiconductor structures in FIG. 8A and 8B
according to one embodiment of the present invention; Description
[00121FIG. 1 A to 1J show schematic cross-sectional views of
manufacturing stages of a method of manufacturing a semiconductor
structure according to one embodiment of the present invention. In
FIG. 1A, a first support structure 102 is provided. The first support
structure 102 serves as a support for subsequent deposition or
attachment of a chip. The first support structure 102 may include
adhesive layer. In one embodiment, there is a second support
structure (not shown) positioned below the first support structure.
The second support structure provides further support to the first
support structure 102 and may include an edge support structure, a
semiconductor wafer or a glass.  WO 2009/145727PCT/SG2008/000194
100131In FIG. IB, a first chip 106 is attached onto a surface of the
first support structure  102. The first chip 106 includes two chip
pads 108 positioned on a lower surface of the first chip 106 and is
attached with the two chip pads 108 in contact with the first support
structure 102. [0014]In FIG. 1C, a second chip 110 is attached onto
the same surface of the first support 



structure 102 as the first chip 106. The second chip 110 is
positioned adjacent to the first chip 106 and may be separated by a
distance. The second chip 110 also includes two chip pads 108 and is
attached with the two chip pads 108 in contact with the first support
structure 102. The first 106 and second 110 chips may include only
one chip pad 108 or may include more than two chip pads 108. In one
embodiment, more than two chips are attached onto the first support
structure 102. In another embodiment, the first chip 106 and the
second chip 110 include good dies previously identified on a separate
semiconductor wafer. The first chip 106 and the second chip 110 may
also be an integrated circuit. The combination of the first support
structure 102, the first chip 106 and the second chip 110 may be
termed a reconstructured wafer structure 111 as shown in FIG. 1C.
[0015]In FIG. ID, a reinforcing structure 112 is formed around and
between the first 106 and second 110 chips. The reinforcing structure
112 includes a raised edge element 114 (or outer surrounding element)
formed along an outer edge of the first support structure 102 and
also in contact with respective portions of the first 106 and second
110 chips. The raised edge element 114 surrounds the first 106 and
second 110 chip and extends from a surface of the first support
structure 102 to a height denoted by "h" higher than than the first
chip 106 or the second chip 110. The reinforcing structure 112 also
includes an intermediate straight line element 116 formed  WO
2009/145727PCT/SG-2008/000194  between the first 106 and second 110
chips. The intermediate straight line element 116 is formed such that
it is of a substantially similar height as the first 106 and second
110 chips. In one embodiment, the intermediate straight line element
116 is raised and extends from a surface of the first support
structure 102 to a height higher than the first chip 106 or the
second chip 110, comparable to the height of the raised edge element
114. In another embodiment, the reinforcing structure 112 is
substantially formed over an upper surface of each of the two chips
106, 110. The reinforcing structure 112 may be formed of a molding
material. In yet another embodiment, the raised edge element 114
includes a ring-shaped element. To arrive at the reinforcing
structure 112 as shown in FIG. ID, a mold chase is designed with at
least one groove to form the mold shape as in FIG. ID. A suitable
mold material is applied on the reconstructed wafer structure 111 as
shown in FIG. IC, then suitable heat and pressure are respectively
applied along the mold chase. The mold material flows into the at
least one groove and forms the desired shape of the reinforcing
structure 112 as shown in FIG. 1D. [0016]In FIG. 1E, the first
support structure 102 is removed after the reinforcing structure 112
is formed. The first support structure 102 may be peeled off, by heat
release, chemical release or UV release for example. [0017]In FIG. IF
a layer of dielectric material 118 is deposited on the surface
exposed by the removal of the first support structure 102. The layer
of dielectric material 118 is formed on the exposed lower surfaces of
the first chip 106, the second chip 110 and portions of the 



reinforcing structure 112. The layer of dielectric material 118 is
also in contact with the chip  WO 2009/145727PCT/SG2008/000194 pads
108. Next, a plurality of openings 120 are formed in the layer of
dielectric material 118 by standard lithography and etching process
to expose the chip pads 108. [0018]Further in FIG. 1G, a layer of
conductive material 122 is deposited in each opening 120
corresponding to each chip pad 108, a portion of the layer of
conductive material 122 in contact with the chip pad 108. A portion
of the layer of conductive material 122 is also deposited on an
exposed surface of the layer of dielectric material 118. The layer of
conductive material 122 may include metals for example copper,
aluminium, titanium, aluminium, titanium, tandalum, gold. In one
embodiment, multiple layers of dielectric materials 118 and
conductive layers 122 may be formed on the surface exposed by the
removal of the first support structure 102. [0019]Next in FIG. 1H, a
plurality of solder balls 124 are deposited on the respective
portions of the respective layers of conductive material 122, each
solder ball 124 in contact with a portion of each layer of conductive
material 122. [0020]In FIG. 1I, a portion of the raised edge element
114 of the reinforcing structure 112 formed on the outer edges of the
first support structure 102 is removed. In one embodiment, the
remaining portions of the raised edge element 114 is completely
removed. [0021]Finally in FIG. 1J, a portion of the intermediate
straight line element 116 of the 



reinforcing structure 112 positioned between the first chip 106 and
the second chip 110 is cut to separate the first chip 106 and the
second chip 110. In one embodiment, there may be more than  WO
2009/145727PCT/SG2008/000194  two chips in the reconstructed wafer
structure 111, therefore any suitable singulation process like
mechanical dicing, laser dicing may be used for the separation of the
reconstmctured wafer structure 111 into individual die. In one
embodiment, the remaining portions of the intermediate straight line
element 116 is completely removed. [0022]FIG. 2A to 2C show
perspective side (across cross-sectional A-A) and top views of a
semiconductor structure which corresponds to a stage as shown in FIG.
1E with variations in the reinforcing structure according to one
embodiment of the present invention. FIG. 2A shows a semiconductor
structure which corresponds to a stage as shown in FIG. 1E including
a plurality of chips 128 and a reinforcing structure 129 formed
around, between and over the plurality of chips 128. The reinforcing
structure 129 includes a raised ring-shaped edge element 130
surrounding the plurality of chips 128 and a plurality of
intermediate straight line elements 131 formed between two of the
plurality of chips 128. Further, some portions of the reinforcing
structure 129 are formed over one of the respective surfaces of the
plurality of chips 128. [0023]Like in FIG. 2A, FIG. 2B shows a
semiconductor structure which corresponds to a stage as shown in FIG.
1E including a plurality of chips 128 and a reinforcing structure 129
formed around, between and over the plurality of chips 128. The
reinforcing structure 129 includes a raised ring-shaped edge element
130 surrounding the plurality of chips 128 and a plurality of
intermediate straight line elements 131 formed between two of the
plurality of chips 128. Further, some portions of the reinforcing
structure 129 are formed over the plurality of chips 128. In addition
to FIG. 2A, the reinforcing structure 129 in FIG. 2B further includes
a raised vertical straight line element 136 (or first raised straight
line element) extending from a  WO 20091145727PCT15G20081000194 



first edge 144 (or part) of the raised ring-shaped edge element 130
to an edge opposite to the first edge 144 of the raised ring-shaped
edge element 130, the raised vertical straight line 136 formed
between at least two of the plurality of chips 128. The reinforcing
structure 129 may also include a raised horizontal straight line
element 138 (or second raised straight line element) extending from a
second edge 146 (or part) of the raised ring-shaped edge element 130
to an edge opposite to the second edge 146 of the raised ring-shaped
edge element 130, the raised vertical straight line element 136
intersecting the raised horizontal straight line element 138 at one
point. The raised vertical straight line element 136 is arranged
substantially perpendicular to the raised horizontal straight line
element 138. In another embodiment, there are more than two raised
horizontal straight line elements 138 and/or raised verical straight
line elements 136, depending on requirements. Each raised vertical
straight line element 136 may be arranged substantially parallel to
another raised vertical straight line element 136 and each raised
horizontal straight line element 138 may also be arranged
substantially parallel to another raised horizontal straight line
element 138. Each of the raised vertical straight line element 136
may be positioned on top of each of the intermediate straight line
element 131 and each of the raised horizontal straight line element
138 may also be positioned on top of each of the intermediate
straight line element 131. In one embodiment, the raised vertical
straight line element 136 and the corresponding intermediate straight
line element 131 may be an integrated element. Similarly, in another
embodiment, the raised horizontal straight line element 138 and the
corresponding intermediate straight line element 131 may be an
integrated element. [0024]Similar to FIG. 2B, FIG. 2C shows the
reinforcing structure 129 which corresponds to a stage as shown in
FIG. 1E including a raised ring-shaped edge element 130, a plurality
of  WO 2009/145727PCT/SG2008/000194  intermediate straight line
elements 131 and a plurality of raised vertical 136 and horizontal
138 straight line elements. The intermediate straight line elements
131 are arranged on the respective saw streets 140, each saw street
140 is positioned between two chips 128. Further, each of the
plurality of raised vertical 136 and horizontal 138 straight line
elements are positioned on top of each of the straight line elements
131. In one embodiment, the raised vertical straight line element 136
and the corresponding intermediate straight line element 131 may be
an integrated element. Similarly, in another embodiment, the raised
horizontal straight line element 138 and the corresponding
intermediate straight line element 131 may be an integrated element.
Each of the plurality of raised vertical straight line elements 136
are arranged substantially parallel to each other and each of the
plurality of the raised horizontal straight line elements 138 are
also arranged substantially parallel to each other. The plurality of
raised vertical straight line elements 136 are arranged substantially
perpendicular to the plurality of raised horizontal straight line
elements 138, thereby resulting in multiple intersection points.
[0025]In an embodiment, a reinforcing structure which corresponds to
a stage as shown in FIG. 1E includes a raised ring-shaped edge
element, a plurality of intermediate straight line elements and a
plurality of raised straight line elements extending for a short
distance from an edge of the raised ring-shaped element towards a



WO 2009/145727PCT/SG2008/000194 reinforcing structure according to
one embodiment of the present invention. Thermo-mechanical analysis
is used to compare the reconstructed wafer warpage due to cooling of
the wafer to room temperature after molding. Commercial grade mold
compound material having properties of coefficient of thermal
expansion (CTE) = 8ppm/deg, CTE = 30 GPa have been used for the
analysis. The size of the second support structure (reconstructed
wafer) is about 8" and the thickness of the raised ring-shaped edge
element is about 1mm. [0027]FIG. 3A shows a reconstructed wafer
warpage of the conventional semiconductor  structure, which is about
3.426mm. As the reconstructed wafer warpage is relatively large, it
may be difficult to hold on the wafer processing tools like track,
lithography,physical vapor deposition (PVD), chemical vapor
deposition (CVD) or on other wafer processing tool to form a
redistribution layer (RDL). [0028]FIG. 3B shows a reconstructed wafer
warpage of the semiconductor structure with the reinforcing structure
according to one embodiment of the present invention. The
reconstructed wafer warpage of the semiconductor structure with the
reinforcing structure which includes a raised ring-shaped edge
element or edge stiffening rim is found to be about 1.42mm. The
reconstructed wafer warpage of the semiconductor structure with the
reinforcing structure is about 59% less than the reconstructed wafer
warpage of the conventional semiconductor structure. The
reconstructed wafer warpage can be further reduced by adding more
raised straight line elements or stiffening bars on the second
support structure or wafer surface.  WO 2009/145727PCT/SG2008/000194
[0029]FIG. 4 shows a plot of reconstructed wafer warpage results of a
conventional semiconductor structure and a semiconductor structure
with a reinforcing structure according to one embodiment of the
present invention. In line with that as mentioned earlier in FIG. 3A
and FIG. 3B, it is seen in FIG. 4 that the reconstructed wafer
warpage of the conventional semiconductor structure is about 3.426mm
and the reconstructured wafer warpage of the semiconductor structure
with the reinforcing structure is about 1.42mm. The reconstructured
wafer warpage of the semiconductor structure with the reinforcing
structre is about 59% lesser than the reconstructed wafer warpage of
the conventional semiconductor structure. 



[00301FIG. 5A and FIG. 513 show thermo-mechanical analysis results
and reconstructed  warpage results of a semiconductor structure with
variation in rim width according to one embodiment of the present
invention. In FIG. 5A and FIG. 5B, the semiconductor structure
includes a reinforcing structure with a raised ring-shaped edge
element or rim element. In FIG. 5A, the reconstructed wafer warpage
is about 1.42mm for a rim width of about 20 mm. In FIG. 513, the
reconstructed wafer warpage is about 1.997 for a rim width of about 5
mm. From the results in FIG. 5A and FIG. 513, it can be seen that the
reconstructed wafer warpage decreases with an increase in rim width.
[0031]FIG. 6A to 6D shows thermo-mechanical results and reconstructed
warpage results of a semiconductor structure with variations in rim
thickness according to one embodiment of the present invention. Like
in FIG. 5A and FIG. 513, the semiconductor structure in FIG. 6A to 6D
includes a reinforcing structure with a raised ring-shaped edge
element or rim element. The rim width is the same in FIG. 6A to FIG.
6D and is about 5mm. In FIG. 6A, the reconstructed wafer  WO
2009/145727PCT/SG2008/000194  warpage is about 1.428 mm for a rim
thickness of about 2 mm. In FIG. 6B, the reconstructed wafer warpage
is about 1.103 mm for a rim thickness of about 3 nun. In FIG. 6C, the
reconstructed wafer warpage is about 0.9464 mm for a rim thickness of
about 4 mm. In FIG. 6D, the reconstructed wafer warpage is about
0.7512 mm for a rim thickness of about 10 mm. From the results in
FIG. 6A to FIG. 6D, it can be seen that the reconstructed wafer
warpage decrease with an increase in rim thickness. [0032]FIG. 7
shows a plot of reconstructed wafer warpage results versus rim
thickness according to one embodiment of the present invention. Like
in FIG. 6A to FIG. 6B, the semiconductor structure in FIG. 7 includes
a reinforcing structure with a raised ring-shaped edge element or rim
element. The reconstructed wafer warpage decreases from about 1.997
mm to about 0.7512 mm when the rim thickness increases from about 1
mm to about 10 mm. From FIG. 7, it can also be seen that the
reconstructed wafer warpage reduction is small with rim thickness
greater than about 5 mm. 10033]FIG. 8A and 8B show a perspective view
of a semiconductor structure with variations in the reinforcing
structure according to one embodiment of the present invention. FIG.
8A which corresponds to FIG. 2C shows a semiconductor structure with
a reinforcing structure 129 similar to the one in FIG. 2C. The
reinforcing structure 129 includes a raised ring-shaped edge element
130 (rim element) and a plurality of raised vertical 136 and
horizontal 138 straight line elements (stiffening rips). The
plurality of raised vertical 136 and horizontal 138 straight line
elements are arranged on the respective saw streets 140 on a first
support structure 126, each saw street 140 is positioned between two
chips 128. Each of the plurality of raised vertical straight 



WO 2009/145727PCT/SG2008/000194 line elements 136 are arranged
substantially parallel to each other and each of the plurality of the
raised horizontal straight line elements 138 are also arranged
substantially parallel to each other. The plurality of raised
vertical straight line elements 136 are arranged substantially
perpendicular to the plurality of raised horizontal straight line
elements 138, thereby resulting in multiple intersection points.
[00341FIG. 8B shows a semiconductor structure with a reinforcing
structure 129 which includes a raised ring-shaped edge element 130
and a plurality of raised straight line elements 142 extending for a
short distance from the edge of the raised ring-shaped element 130
towards the centre of the raised ring-shaped edge element 130. The
plurality of raised straight line elements 142 may be evenly spaced
apart along the edge of the raised ring-shaped edge element 130.
[0035]FIG. 9A and 9B show simulation results of the semiconductor
structures in FIG. 8A and 8B according to one embodiment of the
present invention. From the simulation results, it can be seen that
the respective semiconductor structures in FIG. 8A and 8B can reduce
the wafer warpage drastically. [0036]FIG. 10 show a plot of
deflection versus distance from centre of a second support structure
of the semiconductor structures in FIG. 8A and 8B according to one
embodiment of the present invention. It can be seen from FIG. 10 that
the deflection increases as the distance from the centre of the
second support structure (semiconductor wafer) is increased. It can
also be seen that the deflection is slightly higher for the
semiconductor structure with a reinforcing structure  WO
2009/145727PCT/SG2008/000194 



which includes only the raised ring-shaped edge element as compared
to the semiconductor structure with a reinforcing structure which
includes both the raised ring-shaped edge element and the plurality
of horizontal and vertical straight line elements. [0037]In the
following description, further aspects of embodiments of the present
invention will be explained. 100381According to one embodiment of the
present invention, a solution to reduce reconstructed wafer warpage
is provided. [0039]According to one embodiment of the present
invention, a semiconductor structure which has a semiconductor chip
or a few semiconductor chips with copper post terminals and a
rewiring layer is disclosed. The semiconductor structure may be
embedded in polymer or plastic composition. Solder bumps are laid
over the rewiring layer to make the electrical interconnections. The
structure and method of embedding the die enables a wafer level
reconstruction of the wafer and conventional wafer level processing
can be carried over it. The redistributed layer enables the removal
of wire bonds or flip chip interconnects and as well as electrically
link the different semiconductor chips and components. The copper
post with pre-designed heights enables the stacking of the chip in
the embedded modules with the same available space. [0040]According
to one embodiment of the present invention, a novel method of
embedding multiple semiconductor chips  in wafer level with extremely
low warpage is disclosed. The  WO 20091145727PCT/S02008/000194 



method enables miniaturization of electronics package in two
dimensional (2D) as well as in three-dimensional (3D) by reducing the
package thickness. [0041]According to one embodiment of the present
invention, the method also has advantages in terms of embedding
simultaneously other actives, passives, and other package structures
like heat spreader, Antenna, EMI shield for example. [0042]According
to one embodiment of the present invention, the reinforcing structure
further includes at least one first raised straight line element
extending from a first part of the outer surrounding element to a
part opposite to the first part of the outer surrounding element, the
at least one first raised straight line element further formed
between at least two of the plurality of chips. [0043]According to
one embodiment of the present invention, the reinforcing structure
further includes at least one second raised straight line element
extending from a second part of the outer surrounding element to a
part opposite to the second part of the outer surrounding element,
the at least one second raised straight line element further formed
between at least two of the plurality of chips. [0044]According to
one embodiment of the present invention, the at least one first
raised straight line element is arranged perpendicular to the at
least one second raised straight line element.  WO
2009/145727PCT/SG2008/000194 



[0045]According to one embodiment of the present invention, the
semiconductor structure further includes a second support structure,
wherein the first support structure is formed on the second support
structure. [0046]According to one embodiment of the present
invention, the first support structure includes an adhesive layer.
[0047]According to one embodiment of the present invention, the
second support structure includes an edge support structure, a
semiconductor wafer or glass. [0048]According to one embodiment of
the present invention, each of the plurality of chips includes an
integrated circuit. [0049]According to one embodiment of the present
invention, each of the plurality of chips includes at least one chip
pad. [0050]According to one embodiment of the present invention, each
of the plurality of chips 



is positioned with the at least one chip pad in contact with the
first support structure. [0051]According to one embodiment of the
present invention, the reinforcing structure includes a molding
material.  WO 2009/145727PCT/SG2008/000194 [0052]According to one
embodiment of the present invention, the raised edge element
comprises a ring-shaped element. 100531According to one embodiment of
the present invention, the reinforcing structure  further includes at
least one intermediate straight line element formed between at least
two of the plurality of chips. [0054]According to one embodiment of
the present invention, the reinforcing structure further includes at
least one third straight raised line element partially extending from
a third part of the outer surrounding element towards a centre of the
outer surrounding element. 



[0055]According to one embodiment of the present invention, a method
of manufacturing a  semiconductor structure includes forming the
reinforcing structure such that the reinforcing structure further
comprises at least one first raised straight line element extending
from a first part of the outer surrounding element to a part opposite
to the first part of the outer surrounding element, the at least one
first raised straight line element further formed between at least
two of the plurality of chips. [0056]According to one embodiment of
the present invention, a method of manufacturing a semiconductor
structure includes forming the reinforcing structure such that the
reinforcing structure further comprises at least one second raised
straight line element extending from a second part of the outer
surrounding element to a part opposite to the second part of the
outer surrounding element, the at least one second raised straight
line element further formed between at least two of the plurality of
chips.  WO 2009/145727PCT/S62008/000194 [0057]According to one
embodiment of the present invention, a method of manufacturing a
semiconductor structure includes forming the reinforcing structure
such that the at least one first raised straight line element is
arranged perpendicular to the at least one second raised straight
line element. [0058]According to one embodiment of the present
invention, a method of manufacturing a semiconductor structure
further includes forming the first support structure on a second
support structure before forming the plurality of chips on the first
support structure. [0059]According to one embodiment of the present
invention, each of the plurality of chips 



comprises at least one chip pad. [0060]According to one embodiment of
the present invention, a method of manufacturing a semiconductor
structure further includes forming the plurality of chips with the at
least one chip pad in contact with the first support structure.
[0061]According to one embodiment of the present invention, a method
of manufacturing a semiconductor structure further includes removing
the first support structure after forming the reinforcing structure.
[0062]According to one embodiment of the present invention, a method
of manufacturing a semiconductor structure further includes forming a
dielectric layer on an exposed surface of the
WO2009/145727PCT/SG2008/000194 plurality of chips after removing the
first support structure, the dielectric layer being in contact with
the at least one chip pad. [0063]According to one embodiment of the
present invention, a method of manufacturing a 



semiconductor structure further includes forming at least one opening
in the dielectric layer until the at least one chip pad is exposed.
[0064]According to one embodiment of the present invention, a method
of manufacturing a semiconductor structure further includes
depositing a conductive material into the at least one opening formed
in the dielectric layer, the conductive material being in contact
with the at least one chip pad. [0065]According to one embodiment of
the present invention, a method of manufacturing a semiconductor
structure further includes forming a solder material on the
conductive material. [0066]According to one embodiment of the present
invention, a method of manufacturing a semiconductor structure
further includes removing the reinforcing structure along the edge of
the first support structure after having formed the solder material
on the conductive material. [0067]According to one embodiment of the
present invention, a method of manufacturing a semiconductor
structure further includes separating each of the plurality of chips
after removing the reinforcing structure along the edge of the first
support structure.  WO 2009/145727PCT/SG2008/000194 



[00681According to one embodiment of the present invention, the
method of manufacturing  a semiconductor structure further includes
forming the reinforcing structure such that the reinforcing structure
further comprises at least one intennediate straight line element
formed between at least two of the plurality of chips.
[0069]According to one embodiment of the present invention, the
method of manufacturing a semiconductor structure further includes
forming the reinforcing structure such that the reinforcing structure
further comprises at least one third raised straight line element
partially extending from a third part of the outer surrounding
element towards a centre of the outer surrounding element.
[0070]While the invention has been particularly shown and described
with reference to specific embodiments, it should be understood by
those skilled in the art that various changes in form and detail may
be made therein without departing from the spirit and scope of the
invention as defined by the appended claims. The scope of the
invention is thus indicated by the appended claims and all changes
which come within the meaning and range of equivalency of the claims
are therefore intended to be embraced.  Claims What is claimed is: 1.
A semiconductor structure comprising: a first support structure; 



a plurality of chips formed on the first support structure; and a
reinforcing structure formed on the first support structure, the
reinforcing structure comprising an outer surrounding element; which
at least partially surrounds the plurality of chips and extends from
a surface of the first support structure to a height higher than each
of the plurality of chips; wherein the reinforcing structure further
comprises at least one intermediate straight line element formed
between at least two of the plurality of chips; and wherein the outer
surrounding element and the at least one intermediate straight line
element respectively contact sidewalls of the plurality of chips. 2.
The semiconductor structure according to claim 1, wherein the
reinforcing structure further comprises at least one first raised
straight line element extending from a first part of the outer
surrounding element to a part opposite to the first part of the outer
surrounding element, the at least one first raised straight line
element further formed between at least two of the plurality of
chips. 3. The semiconductor structure according to claim 2, wherein
the reinforcing structure further comprises at least one second
raised straight line element extending from a second part of the
outer surrounding element to a part opposite to the second part of
the outer 23 Amended Sheet 
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surrounding element, the at least one second raised straight line
element further formed between at least two of the plurality of
chips. 4. The semiconductor structure according to claim 3, wherein
the at least one first raised straight line element is arranged
perpendicular to the at least one second raised straight line
element. 5. The semiconductor structure according to claim 1, further
comprising a second support structure, wherein the first support
structure is formed on the second support structure. 6. The
semiconductor structure according to claim 1, wherein the first
support structure comprises an adhesive layer. 7. The semiconductor
structure according to claim 5, wherein the second support structure
comprises an edge support structure, a semiconductor wafer or glass.
8. The semiconductor structure according to claim 1, wherein each of
the plurality of chips comprises an integrated circuit. 9. The
semiconductor structure according to claim 1, wherein each of the
plurality of chips comprises at least one chip pad. 10. The
semiconductor structure according to claim 9, wherein each of the
plurality of chips is positioned with the at least one chip pad in
contact with the first support structure. 



11. The semiconductor structure according to claim 1, wherein the
reinforcing structure comprises a molding material. 12. The
semiconductor structure according to claim 1, wherein the raised edge
element comprises a ring-shaped element.  - 24  rsj:fZikittnlifikM.34
Received 20 November 2008 lit The semiconductor structure according
to claim 1, wherein the reinforcing structure further comprises at
least one third straight raised line element partially extending from
a third part of the outer surrounding element towards a centre of the
outer surrounding element. 14. A method of manufacturing a
semiconductor structure, comprising : forming a plurality of chips on
a first support structure; forming a reinforcing structure on the
first support structure; wherein the reinforcing structure is formed
such that the reinforcing structure comprises an outer surrounding
element which at least partially surrounds the plurality of chips and
extends from a surface of the first support structure to a height
higher than each of the plurality of chips and which is further
formed such that the reinforcing structure comprises at last one
intermediate straight line element formed between at least two of the
plurality of chips; and 



Wherein the other surrounding element and the at least one
intermediate straight line element respectively contact sidewalls of
the plurality of chips. 15. The method according to claim 14,
comprising forming the reinforcing structure such that the
reinforcing structure further comprises at least one raised first
raised straight line element extending from a first part of the outer
surrounding element to a part opposite to the first part of the outer
surrounding element, the at least one first raised straight line
element further formed between at least two of the plurality of
chips. 16. The method according to claim 15, comprising fOnninu the
reinforcing structure such that the reinforcing structure further
comprises at least one second raised straight line element extending
from a second part of the outer surrounding element to a part
opposite to the  25  A %, / VI laUNWI WOW a rt Received 20 November
2008 second part of the outer surrounding element, the at least one
second raised straight line element further formed between at least
two of the plurality of chips. 17. The method according to claim 16,
comprising forming the reinforcing structure such that the at least
one first raised straight line element is arranged perpendicular to
the at least one second raised straight line element. 



18. The method according to claim 14, further comprising forming the
first support structure on a second support structure before forming
the plurality of chips on the first support structure. 19. The method
according to claim 18, wherein each of the plurality of chips
comprises at least one chip pad. 20. The method according to claim
19, further comprising forming the plurality of chips with the at
least one chip pad in contact with the first support structure. 21.
The method according to claim 20, further comprising removing the
first support structure after forming the reinforcing structure. 22.
The method according to claim 21, further comprising forming a
dielectric layer on an exposed surface of the plurality of chips
after removing the first support structure, the dielectric layer
being in contact with the at least one chip pad. 23. The method
according to claim 22, further comprising forming at least one
opening in the dielectric layer until the at least one chip pad is
exposed. 24. The method according to claim 23, further comprising
depositing a conductive material into the at least one opening formed
in the dielectric layer, the conductive material being in contact
with the at least one chip pad.  26  Received 29 November 2008 



25. The method according to claim 24, further comprising forming a
solder material on the conductive material. 26. The method according
to claim 25, further comprising removing the reinforcing structure
along the edge of the first support structure after having formed the
solder material on the conductive material. 27. The method according
to claim 26, further comprising separating each of the plurality of
chips after removing the reinforcing structure along the edge of the
first support structure. 28. The method according to claim 14,
finther comprising fonning the reinforcing structure such that the
reinforcing structure further comprises at least one third raised
straight line element partially extending from a third part of the
outer surrounding element towards a centre of the outer surrounding
element.  27  Amended Sheet IPEA/AU 




