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[0001]

{0002]

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICATION FOR PATENT

Packaging Device for Semiconductor Die, Semiconductor Device Incorporating Same

and Method of Making Same

Inventors: Kong Weng Lee

Kee Yean Ng

Yew Cheong Kuan
Cheng Why Tan
Gin Ghee Tan

Related Application
This application is related to a simultaneously-filed United States patent
application serial number 10/xxx,xxx entitled Method for Fabricating a Packaging
Device for Semiconductor Die and Semiconductor Device Incorporating Same of
inventors Kong Weng Lee, Kee Yean Ng, Yew Cheong Kuan, Cheng Why Tan and
Gin Ghee Tan, attorney docket number 70030260-1.. ‘

Background of the Invention

Many types of conventional semiconductor device are composed of a
semiconductor die mounted in a packaging device. One type of packaging device
widely used in the industry includes a metal lead frame. A metallization layer of,
aluminum located on the bottom surface of the semiconductor die is bonded to a
conductive surface that forms part of the lead frame to attach and electrically connect
the die to the lead frame. Additionally, electrical connections are made between
bonding pads on the top surface of the die and other leads of the lead frame to provide
additional electrical connections to the die. The lead frame and semiconductor die are
then encapsulated to complete the semiconductor device. The packaging device
protects the semiconductor die and provides electrical and mechanical connections to

the die that are compatible with conventional printed circuit board assembly
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processes.

[0003] In such conventional semiconductor devices, the bottom surface of the die is
typically bonded to the conductive surface of the lead frame using a silver epoxy
adhesive that cures at a relatively low temperature, typically about 120 °C. The curing
temperature of the silver epoxy adhesive is compatible with the other materials of the
packaging device. ‘

[0004] The volume of the packaging device used in such conventional semiconductor
devices, i.e., the lead frame and the encapsulant, is typically many times that the
semiconductor die. This makes such conventional semicoﬁductor devices unsuitable
for use in applications in which a high packing density is required. A high packing
density allows miniaturization and other benefits. Therefore, what is needed is a
semiconductor packaging device that is comparable in volume with the semiconductor
die and that is compatible with conventional printed circuit board assembly processes.

{0005] Recently, semiconductor die having a substrate surface metallization layer of a
gold-tin alloy (80 % Au:20 % Sn approximately) have been introduced in light-
emitting devices. Such semiconductor die typically have a substrate of sapphire,
silicon carbide or a Group III-V semiconductor material, such as gallium arsenide.
Semiconductor devices having substrates of the first two substrate materials have
layers of Group III-V semiconductor materials, such as gallium nitride, deposited on
their substrates. The die attach process for such semiconductor die uses a gold-tin
eutectic, which has a melting point of about 280 °C. Temperatures as high as about
350 °C can be encountered in the die attach process for such die. Such high
temperatures are incompatible with the materials of many conventional packaging
devices. Thus, what is also needed is a packaging device for semiconductor die that
use a high-temperature die attach process.

[0006] Many printed circuit assembly processes and assembly equipment require the
use of standard semiconductor device packages. Modifying such processes to use a
new semiconductor device package can be expensive and can interrupt production.
Therefore, what is additionally needed is a way to mount a semiconductor die that

" requires a high-temperature die attach process in-a conventional packaging device.
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Summary of the Invention

[0007] The invention provides a packaging device for a semiconductor die. The
packaging device includes a substrate, a mounting pad, a connecting pad and an
interconnecting element. The substrate is substantially planar and has opposed major
surfaces. The mounting pad is conductive and is located on one of the major surfaces.
The connecting pad is conductive and is located on the other of the major surfaces.
The conductive interconnecting element extends through the substrate and electrically
interconnects the mounting pad and the connecting pad.

[0008] The packaging device has a volume that is only a few times that of the
semiconductor die and can be fabricated from materials that can withstand a high-
temperature die attach process. The packaging device can be configured as the only
packaging device of the semiconductor device. The packaging device can
alternatively be configured as a submount for a semiconductor die that requires a
high-temperature die attach process. The submount with attached semiconductor die
can be handled as a conventional, albeit slightly larger, semiconductor die that is then-
mounted in a conventional packaging device, such as a lead frame based packaging
device, using a conventional semiconductor device assembly process, including
conventional temperatures. |

{0009 ; The invention also provides a semiconductor device that includes a substrate, -
a mounting pad, a connecting pad, an interconnecting elemenvt and a semiconductor
die. The substrate is substantially planar and has opposed major surfaces. The
mounting pad is conductive and is located on one of the major surfaces. The
connecting pad is conductive and is located on the other of the major surfaces. The
conductive interconnecting element extends through the substrate and electrically
interconnects the mounting pad and the connecting pad. The semiconductor die is
affixed to the mounting pad.

[0010] The semiconductor device as just described can be mounted in a conventional
packaging device as described above. Alternatively, the semiconductor device may
additionally include a bonding pad, an additional coﬁnecting pad, an additional
interconnecting element and a bonding wire. The bonding pad is conductive and is
located on the one of the major surfaces. The additional connecting pad is conductive

and is located on the other of the major surfaces. The additional interconnecting
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element is conductive and extends through the substrate and electrically interconnects
the bonding pad and the additional connecting pad. The bonding wire extends
between the semiconductor die and the bonding pad. Such a semiconductor device
constitutes a stand-alone semiconductor device that has a low profile and thét can be
used in high packing density applications. The semiconductor device may additionally
include an encapsulant that encapsulates the semiconductor die and at least a portion

of the major surface of the substrate on which the mounting pad is Jocated.

Brief Description of the Drawings
[0011} - Figures 1A, 1B, 1C, 1D, 1E and IF are respectively an isometric view, a side
view, a front view, a top view, a bottom view and a cross-sectional view of a first
en;bodiment of a packaging device in accordance with the invention. The cross-
sectional view of Figure 1F is along the section line 1F-1F in Figure 1D.

Figures 2A, 2B, 2C, 2D, 2E and 2F are respectively an isometric view, a side
view, a front view, a top view, a bottom view and a cross-sectional view of a first
embodiment of a semiconductor device in accordance with the invention. The cross-
sectional view of Figure 2F is along the section line 2F-2F in Figure 2D.

Figures 3A, 3B, 3C, 3D, 3E and 3F are respectively an isometric view, a side
view, a front view, a top view, a bottom view and a cross-sectional view of a second
embodiment of a packaging device in accordance with the invention. The cross- V
sectional view of Figure 3F is along the section line 3F-3F in Figure 3D.

Figures 4A, 4B, 4C, 4D, 4E and 4F are respectively an isometric view, a side
view, a front view, a top view, a bottom view and a cross-sectional view of a second
embodiment of a semiconductor device in accordance with the invention. The cross-
sectional view of Figure 4F is along the section line 4F-4F in Figure 4D.

Figures 5SA-5C are side views illustrating a method in accordance with the
invention for fabricating a packaging device for a semiconductor die.

‘ Figure 5D is a side view illustrating an optional additional process that may be
included in the method illustrated in Figures 5A-5C.

Figures 6A-6D are side views illustrating a method in accordance with the

invention for fabricating a semiconductor device.
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Detailed Description of the Invention

[0012]} Figures 1A-1F are schematic diagrams illustrating a first exemplary
embodiment 100 of a packaging device for a semiconductor die in accordance with
the invention. Packaging device 100-is composed of a substrate 110, interconnecting
clements 120 and 122, a mounting pad 130, a bonding nad 132 and connecting pads
140 and 142 (Figure 1E).

[0013] Substrate 110 is substantially planar, has opposed major surfaces 112 and 114
'and defines through holes 116 and 118 that extend through the substrate between
major surfaces 112 and 114. Interconnecting element 120 is electrically conductive
and is located in through hole 116. Interconnecting element 122 is electrically
conductive and is located in through hole 118. Mounting pad 130 and bonding pad
132 are electrically conductive, are separate from one another and are located on the
portions of the major surface 112 of substrate 110 in which through holes 116 and 118
are respectively located. Connecting pads 140 and 142 are electrically conductive, are
separate from one another and are located on the portions of the major surface 114 of
substrate 110 in which through holes 116 and 118 are respectively located.

[0014] Mounting pad 130 and connecting pad 140 are electrically connected to
opposite ends of interconnecting element 120. Thus, interconnecting element 120
extending through substrate 110 in through hole 116 electrically connects mounting;
pad 130 to connecting pad 140. Bonding pad 132 and connecting pad 142 are
electrically connected to opposite ends of interconnecting element 122. Thus,
interconnecting element 122 extending through substrate 110 in through hole 118
electrically connects bonding pad 132 to connecting pad 142.

[0015] The material of substrate 110 is a thermally-conductive ceramic such as
alumina or beryllia. In an embodiment, the material of the substrate was Kyocera®
Type A440 ceramic sold by Kyocera Corp., of Kyoto, Japan. Typical dimensions of
the substrate are in the range from about 0.5 mm square to about 2 mm square.
Rectangular configurations are also possible. Alternative substrate materials include
semiconductors, such as silicon, and epoxy laminates, such as those used in printed-
circuit boards. Other materials that have a high thermal conductivity and a low
electrical conductivity can be used instead of those exemplified above. The coefficient

of thermal expansion of the substrate material relative to that of the semiconductor die
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to be mounted on packaging device 100 should also be considered in choosing the
substrate material:

[0016] As will be described in more detail below, substrate 110 is part of a wafer (not
shown) from which typically several hundred packaging devices 100 are fabricated by
batch processing. After fabrication of the packaging devices, the wafer is singulated
into individual packaging devices. Alternatively, the packaging devices may be left in.
wafer form after fabrication. In this case, singulation is not performed until after at
least a die attach process has been performed to attach a semiconductor die to each
mounting pad 130 on the wafer. In some embodiments, wafer-scale wire bonding,
encapsulation and testing are also performed prior to singulation. Full electrical
testing, including light output testing, may be performed on the wafer.

[0017] The material of interconnecting elements 120, 122 is metal or another
electrically-conductive material. In an embodiment, the material of the
interconnecting elements is tungsten, but any electrically-conductive material capable
of forming a low-resistance electrical connection with the pads, i.e., mounting pad
130, bonding pad 132 and connecting.pads 140, 142, and capable of withstanding the
temperature of the die-attach process may be used. As noted above, packaging device
100 may be subject to a temperature as high as about 350 °C when a gold-tin eutectic
is used to attach a semiconductor die to the mounting pad 130 of the packaging
device. Interconnecting elements 120, 122 may be located relative to mounting pad
130 and bonding pad 132, respectively, elsewhere than the centers shown. Moreover,
more than one interconnecting element may be located within either or both of the
mounting pad and the bonding pad.

[0018] The material] of pads 130, 132, 140, 142 is metal or another electrically-
conductive material. Important considerations in selecting the material of the pads are
adhesion to substrate 110, an ability to form a durable, low-resistance electrical
connection with interconnecting elements 120 and 122 and an ability to withstand the
temperature of the die attach process. In an embodiment, the structure of the pads is a
seed layer of tungsten covered with layer of nickel about 1.2 pum to about 8.9 um
thick that is in turn covered with a layer of gold about 0.75 um thick. Other metals,
alloys, conductive materials and multi-layer structures of such materials can be used.

[0019] Packaging device 100 is used to package a semiconductor die. A
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semiconductor device in which a semiconductor die is packaged using packaging
device 100 described above will be described next.

[0020] Figures 2A-2F are schematic diagrams illustrating an exemplary embodiment
200 of a semiconductor device in accordance with the invention. Semiconductor
device 200 incorporates packaging device 100 in accordance with the invention.
Elements of semiconductor device 200 that correspond to elements of packaging
device 100 described above with reference to Figures 1A-1F are indicated using the
same reference numerals and will not be described again in detail.

[0021] Semiconductor device 200 is composed of packaging‘device 100 described
above with reference to FigUres 1A-1F, a semiconductor die 250, encapsulant 252 and
a bonding wire 254. In the example shown, semiconductor die 250 embodies a light-
emitting diode and has anode and cathode electrodes (not shown) covering at least
parts of its opposed major surfaces. Semiconductor die 250 is mounted on packaging:
device 100 with the metallization on its bottom major surface attached to mounting
pad 130. Encapsulant 252 covers the semiconductor die and the part of the major
surface 112 of substrate 100 where mounting pad 130 and bonding pad 132 are
located. Bonding wire 254 extends between a bonding pad located on the top major
surface of semiconductor die 250 and bonding pad 132.

[0022] The bonding pad on the top major surface of semiconductor die 250 is
typically part of or connected to the anode electrode of the light-emitting diode. The
metallization on the bottom major surface of semiconductor die 250 typically
constitutés the cathode electrode of the light-emitting diode. Thus, the anode electrode
of semiconductor die 250 is electrically connected to connecting pad 142 by bonding
wire 254, bonding pad 132 and interconnecting clement 122, and the cathode |
electrode of semiconductor die 250 is electrically connected to connecting pad 140 by
mounting pad 130 and interconnecting element 120.

[0023] Encapsulant 252 has a thickness greater than the maximum height of bonding
wire 254 above major surface 112. In the example shown, the encapsulant is
transparent to enable semiconductor device 200 to emit the light generated by
semiconductor die 250.

[0024] Semiconductor die 250 is composed of one or more layers (not shown) of any

semiconductor material composed of elements from Groups II, III, IV, V and VI of
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the periodic table in binary, ternary, quaternary or other form. Semiconductor die 250
may additionally include a non-semiconductor substrate material, sﬁch as sapphire,
metal electrode materials and dielectric insulating materials, as is known in the art.

[0025] In an embodiment of the above-described example in which semiconductor die
250 embodies a light-emitting diode, semiconductor die 250 is composed of a
substrate of silicon carbide that supports one or more layers of (indium) gallium
nitride. Such a light-emitting diode generates light in a wavelength range extending
from ultra-violet to green. The bottom major surface (not shown) of the substrate
remote from the layers of (indium) gallium nitride is coated with a metallization layer
of a gold-tin alloy. A gold-tin eutectic attaches the semiconductor die to mounting pad
130, as described above, to provide a mechanical and electrical connection between
the semiconductor die and the mounting pad.

[0026] The material of bonding wire 254 is gold. A process known in the art as low-
loop wire bonding is used to connect the bonding wire between the anode electrode of
semiconductor die 250 and bonding pad 132. Using low-loop wire bonding minimizes.
the maximum height of the bonding wire above substrate 110, and, therefore, réeduces
the overall height of semiconductor device 200. Other processes for providing an
electrical connection between a bonding pad on a semiconductor die and a bondin-g
pad on a packaging device are known in the art and may be used instead, especially in
applications iﬁ which device height is a less important consideration.

10027] The material of encapsulant 252 is clear epoxy. Alternative encapsulant
materials include silicone. Embodiments of semiconductor device 200 that neither
emit nor detect light can use an opaqﬁe encapsulant.

[0028] In the example of semiconductor device 200 described above, semicoﬁductor
die 250 is embodied as a light-emitting diode. Semiconductor die 250 may
alternatively embody another type of diode without modification to packaging device
100. Versions of packaging device 100 rﬁay be used to package semiconductor die
other than those that embody such electrical components as diodes that have only two
electrodes. Versions of i)ackaging device 100 may be used to package semiconductor
die that embody such electronic circuit elements as transistors and integrated circuits

that have more than two electrodes. Such versions of packaging device 100 have a

number of bonding pads, interconnecting elements and connecting pads

10 of 270 SEOUL SEMICONDUCTOR CO., LTD.,
and SEOUL SEMICONDUCTOR, INC.
EX. NO. 1002



A-70030259-1 PATENT
_o_

corresponding to the number of bonding pads located on the top major surface of the
semiconductor die. For example, a version of packaging device 100 for packaging a
semiconductor die that embodies a transistor having collector, base and emitter
electrodes, and in which the substrate metallization provides the collector electrode,
has two bonding pads, two interconnecting clements and two connecting pads. Wire -
bonds connect the emitter bonding pad on the semiconductor die to one of the
bonding pads on the packaging device and the base bonding pad on the semiconductor
die to the other of the bonding pads on the packaging device.

[0029] The connecting pads, e.g., connecting pads 140 and 142, of embodiments of
packaging device 100 having multiple connecting pads may be arranged to conform -
with an industry standard pad layout to facilitate printed circuit layout. In such
embodiments, the interconnecting elements may be offset from thé centers of the
respective mounting pads, bonding pads and connecting pads to allow the connecting
pad layout to conform with such a standard pad layout. In some embodiments, one or
more of the mounting pad, bonding pads and connecting pads may have a shape that
differs from the regular shapes illustrated. Some irregular shapes include two main
regions electrically connected by a narrow track. For example, an irregularly-shaped
bonding pad includes a region to which the bonding wire is attached, a region
connected to the interconnecting element and a narrow track interconnecting the two
regions.

[0030] Some versions of packaging device may accommodate two or more
semiconductor die. In such versions, mounting pad 130 is sized large enough to
accommodate the two or more semiconductor die. Additionally, such versions include
sufficient bonding pads, interconnecting elements and connecting pads to make the
required number of electrical connections to the semiconductor die. Alternatively, the
packaging device may include two or more mounting pads. The mounting pads may
be electrically connected to one another and thence to a common interconnecting
element and connecting pad. Alternatively, each mounting pad may be electrically
connected to a corresponding connecting pad by a respective interconnecting element.

[0031] Semiconductor device 200 is used by mounting it on a printed circuit board or
other substrate using conventional surface-mount techniques or other techniques

known in the art. Semiconductor device 200 is placed on a surface of the printed
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circuit board with connecting pads 140 and 142 aligned with respective pads on the
printed circuit board. The printed circuit board is then passed across a solder wave to
form a solder joint between connecting pads 140 and 142 and the respective pads on
the printed circuit board. Alternatively, semiconductor device 200 may be affixed to a
printed circuit board by a process known as infra-red reflow soldering in which a
pattern of solder is applied to the printed circuit board using a stencil, semiconductor
device 200 and, optionally, other components are loaded onto the printed circuit board
and the printed circuit board assembly is irradiated with infra-red light to heat and
reflow the solder. Other processes for attaching electronic components to printed
circuit boards are known in the art and may alternatively be used. Packaging device
100 and semiéonductor device 200 may additionally include adhesive regions on the
major surface 114 of substrate 110 external to connecting pads 140 and 142 to hold
the semiconductor device in place on the printed circuit board during soldering.

[0032] In semiconductor device 200, packaging device 100 and encapsulant 252
collectively have a volume that is only about 15 times the volume of semiconductor
die 250. Thus, packaging device 100 is well suited for use in high packing density
applications. Moreover, packaging device 100 is fabricated from materials capable of
withstanding the high temperatures involved in a die attach process that uses a gold-
tin eutectic. Accordingly, packaging device 100 is well suited for packaging
semiconductor die, such as the die of certain light-emitting devices, that require a die
attach process that uses a gold-tin eutectic.

[0033] As noted above, many printed circuit board assembly processes are designed
to use standard device packages, but many standard device packages are incapable of
withstanding the high temperatures involved in a die attach process that uses a gold-
tin eutectic. Figures 3A-3F are schematic drawings showing a second embodiment
300 of a packaging device in accordance with the invention. Packaging device 300
takes the form of a submount that enables semiconductor die that are mounted using a
gold-tin eutectic or other high-temperature die attach process to be mounted in
conventional semiconductor device packages that are incapable of withstanding such
high temperatures. Moreover, packaging device 300 with a semiconductor die
mounted thereon can be mounted in a conventional semiconductor device package as

if it were a conventional semiconductor die. This allows conventional die attach, wire
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bond and encapsulation processes to be used to assemble the final semiconductor
device that incorporates the submount.

Figures 3A-3F are schematic diagrams illustrating a second exemplary
embodiment 300 of a packaging device for a semiconductor die in accordance with
the invention. Packaging device 300 takes the form of a submount for a
semiconductor die. Packaging device 300 is composed of a substrate 310, an
interconnecting element 320, a mounting pad 330 and a connecting pad 340 (Figure
3E). '

Substrate 310 is substantially planar, has opposed major surfaces 312 and 314
and defines a through hole 316 that extends through the substrate between major
surfaces 312 and 314. Interconnecting element 320 is electrically conductive and is
located in through hole 316. Mbunting pad 330 is electrically conductive and is
located on a porti.on of the major surface 312 of substrate 310 in which through hole
316 is located. Alternatively, mounting pad 330 may cover major surface 312.
Connecting pad 340 is electrically éonductive and is located on a portion of the major
surface 314 of the substrate in which through hole 316 is located. Alternatively,
connecting pad 340 may cover major surface 314.

Mounting pad 330 and connecting pad 340 are electrically connected to
opposite ends of interconnecting element 320. Thus, interconnecting element 320
extending through the substrate in through hole 316 electrically connects mounting;;
pad 330 to connecting pad 340.

Materials and other details of substrate 310, interconnecting element 320,
mounting pad 330 and connecting pad 340 are the same as those of substrate 110,
interconnecting element 120, mounting pad 130 and connecting pad 140, respectively,
of packaging device 100 described above with reference to Figures LA-1F and will
therefore not be described again here.

A semiconductor device in which .a semiconductor die is packaged using
packaging device 300 described above will be described next.

Figures 4A-4F are schematic diagrams illustrating an exemplary embodiment
400 of a semiconductor device in accordance with the invention. Semiconductor
device 400 incorporates packaging device 300 in accordance with the invention.

Elements of semiconductor device 400 that correspond to elements of semiconductor
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device 200 described above with reference to Fi.gures 2A-2F and of packaging device
300 described above with reference to Figures 3A-3F are indicated using the same
reference numerals and will not be described again in detail.

Semiconductof device 400 is composed of a semiconductor die 250 mounted
on packaging device 300 described above with reference to Figures 3A-3F. In the
example shown, semiconductor die 250 embodies a light-emitting diode and has
anode and cathode electrodes (not shown) covering at least parts of its opposed major
surfaces. Specifically, semiconductor die 250 is mounted on packaging device 300
with the metallization on its bottom major surface attached to mounting pad 330. The
metallization on the bottom major surface of semiconductor die 250 typically
constitutes the cathode electrodebof the light-emitting diode. Thus, the cathode
electrode of semiconductor die 250 is electrically connected to connecting pad 340 by
mounting pad 330 and interconnecting element 320. The top major surface of
semiconductor die 250 typically includes a bonding pad that is typically part of or
connected to the anode electrode of the light-emitting diode. This bonding pad
remains exposed for later connection to the conventional semiconductor packaging
device in which semiconductor device 400 will later be mounted.

Semiconductor device 400 is used by mounting it on a conventional
semiconductor packaging device (not shown), such as the lead frame of a plastic
package. Specifically, semiconductor device 400 is mounted on the lead frame withr

connecting pad 340 attached to a conductive mounting surface of the lead frame.

‘Connecting pad 340 is attached to the mounting surface of the lead frame using a low-

temperature die attach process, such as one that uses silver epoxy. Thus,
semiconductor device 400 is compatible with conventional semiconductor device
assembly processes. One or more bonding wires (not shown) are connected between

bonding pads on the exposed major surface of semiconductor die 250 and the bonding

* pads of the lead frame. The lead frame with semiconductor device 400 mounted

thereon is then encapsulated to complete the fabrication of the semiconductor device.

Semiconductor device 400 may be mounted on or in conventional semiconductor

packaging devices other that thellead frame based packaging device just exemplified.
Semiconductor device 400 is also suitable for attaching directly to a printed

circuit board. A conventional die attach process can be used to attach connecting pad
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340 directly to a suitably-sized pad on the printed circuit board. Such a die attach
process does not subject the printed circuit board to the high temperatures that were
used to attach semiconductor die 250 to the mounting pad 330 of packaging devicg
300.

{0043} A fabrication method in accordance with the invention will now be described.
The fabrication method can be used to fabricate the packaging devices described
above with reference to Figures 1A-1F and 3A-3F. In the method, a substrate is
provided. The substrate is substantially planar, has opposed major surfaces, and
includes a through hole extending between the major surfaces. The through hole is
filled with a conductive interconnecting element.. A conductive mounting pad and a
conductive connecting pad are formed on different ones of the major surfaces in
electrical contact with the conductive interconnecting element.

[0044] The fabrication method will now be described in further detail with reference
to Figures SA-5C, which show a highly simplified example of the method in which
two packaging devices similér to packaging device 100 described above with
reference to Figures 1A-1F are fabricated in a wafer. As noted above, hundreds of.
packaging devices are typically fabricated simultaneously in a single wafer of
substrate material.

[0045) Figure 5A shows a wafer 510 of substrate material. A portion of the wafer
constitutes the substrate of each of the packaging devices that will be fabricated in-the
wafer. Wafer 510 has opposed major' surfaces 512 and 514. Portions of major surfaces
512 and 514 constitute the major surfaces of each of the packaging devices that will
be fabricated in the wafer. The material of wafer 510 is one of the substrate materials
described above.

[0046] ‘ Defined in wafer 510 is at least one through hole for each of the packaging
devices that will be fabricated in the wafer. A packaging device similar to packaging
device 300 described above with reference to Figures 3A-3F has one through hole per
packaging device. In the example shown in Figure 5A, each packaging device is
similar to packaging device 100 described above with reference to Figures 1A-1F and
has two through holes per packaging device. Through holes 516 and 518 of one of the
packaging devices and through holes 517 and 519 of the other of the packaging

devices are shown.
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[0047] In an embodiment, through holes 516-519 are formed by punching. The
through holes may alternatively be formed by drilling or laser ablation. Many other
ways suitable for forming holes having a diameter in a range from about 100 pm to
about 2mm are known in the art and may be used instead.

[0048] Figure 5B shows interconnecting elements 520-523 being introduced into

{ through holes 516-519, respectively, to fill the through holes. Interconnecting
elements 520-523 are slugs of conductive material having a diameter smaller than the
diameter of the through holes and a length larger than the thickness of wafer 510. In

" an embodiment, the material of the interconnecting elements is tungsten. A squeezing

process is used to fill the through holes with the interconnecting elements. The
squeezing process introduces the interconnecting elements into the through holes and
then reduces the length and increases the diameter of the interconnecting elements.
The squeezing process leaves the ends of the interconnecting elements approximately
flush with respective major surfaces 512 and 514, and the interconnecting elements
retained in the through holes by friction. An adhesive may additionally or
alternatively be used to retain the interconnecting elements in the through holes.

_[0049] The through hole may be filled with the interconnecting element in other
ways. For example, through-hole plating may be used. In other alternatives, screen
printing or metal deposition are used. A through hole will be regarded as having been
filled with an interconnecting element even when the interconnecting element
occupies only part of the volume of the through hole.

[0050] Figure 5C shows mounting pad 530 and connecting pad 540 formed on major
surfaces 512 and 514, respectively, of wafer 510 in electrical contact with the
opposite ends of interconnecting element 520. Figure 5C additionally shows mounting
pad 531 and connecting pad 541 formed on major surfaces 512 and 514, respectively,
in electrical contact with-interconnecting element 521, bonding pad 532 and
connecting pad 542 formed on major surfaces 512 and 514, respectively, in electrical
contact with interconnecting element 522, and bonding pad 533 and connecting pad
543 formed on major surfaces 512 and 514, respectively, in electrical contact with
interconnecting element 523.

-[0051] Conductive pads 530-533 and 540-543 are formed on wafer 510 by electro

less plating using a screen printed mask. A photo mask may alternatively be used.
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Examples of other selective processes that may be used to form pads 530-533 and
540-543 are electroplating, screen printing and metal deposition. In another
embodiment, major surfaces 512 and 514 are each initially covered with a layer of
metal using a cladding process. The layer of metal may take the form a metal foil
pressed into contact with the respective major surface to cause the foil to adhere to the
wafer. An adhesive may be used to increase adhesion. Portions of the layer of metal
are then selectively removed to define pads 530-533 and 540-543. A mask and etch
process may be used to perform the selective removal.

[0052] Packaging devices in accordance with the invention are typically supplied to
users in-the wafer state shown in Figure 5C so that they can be used in wafer-scale
assembly processes. However, the packaging devices can alternatively be supplied
singly. Figure 5D shows an optional additional element of the above-described
fabrication method in which wafer 510 is singulated into individual packaging devices
100 and 101. Singulation may be performed by sawing, scribing and breaking or by
another singulation process.

[0053] In a practical embodiment of the above-described method, through holes 516-
519 are formed in wafer 510 (Figure 5A), the through holes are filled with
interconnecting elements 520-523 (Figure 5B) and regions of tungsten, each of which
constitutes a seed layer for one of the conductive pads 530-533 and 540-543, are
screen printed on the wafer with the wafer in its “green”, i.e., unfired state. The wafer
is then fired. After the wafer has been fired, an electroless plating process is
performed to deposit one or more additional layers of metal to complete the formation
of conductive pads 530-533 and 540-543 (Figure 5C).

[0054] A method in accordance with the invention for fabricating a semiconductor
device using the wafer-scale device packages shown in Figure 5C will now be
described. The method can be used to fabricate the semiconductor devices described
above with reference to Figures 2A-2F. Portions of the method can be used to
fabricate the semiconductor devices illustrated in Figures 4A-4F. In the method, a
semiconductor dic is mounted on the mounting pad of the packaging device, a
bonding wire is connected between the semiconductor die and the bonding pad of the
packaging device, and the semiconductor die and at least a portion of the major

surface of the packaging device on which the mounting pad is located are
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encapsulated.

The fabrication method will now be described in further detail with reference
Figures.6A-6D, which show a highly simplified example in which two semiconductor
devices similar to semiconductor device 200 described above with reference to
Figures 2A-2F are fabricated. As noted above, hundreds of semiconductor devices are
typically fabricated simultaneously on a single wafer.

Figure 6A shows a wafer-scale array 600 of packaging devices supplied in
wafer-scale form on wafer 510. Semiconductor device 250 is mounted on mounting
pad 530 and a semiconductor device 251 is mounted on mounting pad 531. In an
embodiment, a semiconductor die having a gold-tin metallization on its bottom major
surface is placed on each mounting pad 530, 531 on wafer 510. The wafer is then
heated to a temperature in the range from about 280 °C to about 350 °C for a time in
the range from about one second to about 60 seconds. The gold-tin eutectic that forms
attaches the semiconductor die to the respective mounting pad when the wafer is
allowed to cool.

Other die attach processes, including die attach processes that require -
substantially lowef peak temperatures, are known in the art and may be used instead
of the die attach process just described. Not all die attach processes are suitable for
use with all die metallizations, however.

Figure 6B shows a bonding wire 254 connected between a bonding pad (not
shown) on the exposed major surface of semiconductor die 250 and bonding pad 532
and a bonding wire 255 connected between a bonding pad (not shown) on the exposed
major surface of semiconductor die 251 and bonding pad 533.

In an embodiment, low loop wire bonding is uséd to connect bonding wires
254, 255 between semiconductor die 250, 251 and bonding pads 532, 533. Other ways
to electrically connect a bonding pad located on the exposed surface of a
semiconductor die to a bonding pad similar to bonding pads 532, 533 are known the
art and can alternatively be used.

Figure 6C shows semiconductor die 250 and a portion of major surface 512 on
which mounting pad 530 is located encapsulated by encapsulation 252, and
semiconductor die 251 and a portion of major surface 512 on which mounting pad

531 1s located encapsulated by encapsulation 253.
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In an embodiment, the encapsulant is clear epoxy. Silicone is another suitable
encapsulant. Other encapsulants are known in the art and may be used where
appropriate. In an embodiment, the encapsulant was applied by transfer molding.
Other application processes are known in the art and may be used where appropriate.
Examples of other suitable application processes include injection molding, casting
and dam and fill.

Figure 6D shows wafer 510 after it has been singulated into individual
semiconductor devices 200 and 201. Singulation may be performed by sawing,
scribing and breaking or by another suitable singulation process. The semiconductor
devices fabricated on wafer 510 may be electrically tested before the wafer is
singulated. The ability to test the semiconductor devices at the wafer scale level
substantially reduces the cost of testing.

The processes illustrated in Figures 6B and' 6C are omitted when the method
illustrated in Figures 6A-6D is used to fabricate a submount semiconductor device
similar to that described above with reference to Figures 4A-4F.

This disclosure describes the invention in detail using illustrative
embodiments. However, it is to be understood that the invention defined by the

appended claims is not limited to the precise embodiments described.
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Claims

We claim:

1. A packaging device for semiconductor die, the packaging device
comprising:

a substantially planar substrate having opposed major surfaces;

a conductive mounting pad located on one of the major surfaces;

a conductive connecting pad located on the other of the major surfaces; and

a conductive interconnecting element extending through the substrate and

electrically interconnecting the mounting pad and the connecting pad.

2. The packaging device of claim 1, in which the substrate comprises

ceramic.

3. The packaging device of claim 1, in which the substrate comprises a

material selected from epoxy laminate and silicon.

4. The packaging device of claim 1, in which the mounting pad and the

connecting pad each comprise at least one of copper, silver, gold, nickel and tungsten.

5. The packaging device of claim 1, in which the conductive interconnecting

element comprises tungsten.
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6. The packaging device of claim 1, additionally comprising:
a bonding pad located on the one of the major surfaces,
an additional conductive connecting pad located on the other of the
major surfaces, and
5 an additional conductive interconnecting element extending through
the substrate and electrically interconnecting the bonding pad and the

additional connecting pad.

7. The packaging device of claim 6, in which the substrate comprises

ceramic.

8. The packaging device of claim 6, in which the substrate comprises a

material selected from epoxy laminate and silicon.

9. The packaging device of claim 6, in which the mounting pad, the bonding
pad and the connecting pads each comprise at least one of copper, silver, gold, nickel

and tungsten.

10. The packaging device of claim 6, in which the interconnecting element -

comprises tungsten.

11. A semiconductor device, comprising:
a substantially planar substrate having opposed major surfaces;
a conductive mounting pad located on one of the major surfaces;
~ a conductive connecting pad located on the other of the major surfaces;
5 a conductive interconnecting element extending through the substrate and
electrically interconnecting the mounting pad and the connecting pad; and

a semiconductor die attached to the mounting pad.
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12. The semiconductor device of claim 11, in which the substrate comprises

ceramic.

13. The semiconductor device of claim 11, in which the substrate comprises a

material selected from epoxy laminate and silicon.

14. The semiconductor device of claim 11, in which the mounting pad and the

connecting pad each comprise at least one of copper, silver, gold, nickel and tungsten.

15. The semiconductor device of claim 11, in which the conductive

interconnecting element comprises tungsten.

16. The semiconductor device of claim 11, additionally comprising:

a conductive bonding pad located on the one of the major surfaces;

an additional conductive connecting pad located on the other of the major
surfaces; ,

an additional conductive interconnecting element extending through the
substrate and electrically interconnecting the bonding pad and the additional
cdnnecting pad, and

a bonding wire extending between the semiconductor die and the bonding pad.

17. The semiconductor device of claim 16, additionally comprising an
encapsulant encapsulating the semiconductor die and at least a portion of the major

surface of the substrate on which the mounting pad is located.

18. The semiconductor device of claim 16, in which the substrate comprises a

material selected from ceramic, epoxy laminate and silicon.
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19. The semiconductor device of claim 16, in which the mounting pad, the
bonding pad and the connecting pads each comprise at least one of copper, silver,

gold, nickel and tungsten.

20. The semiconductor device of claim 16, in which the conductive

interconnecting element comprises tungsten
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. Abstract
The packaging device includes a substrate, a mounting pad, a connecting pad

and an interconnecting element. The substrate is substantially planar and has opposed
major surfaces. The mounting pad is conductive and is located on one of the major
surfaces. The connecting pad is conductive and is located on the other of the major
surfaces. The conductive interconnecting element extends through the substrate and
electrically interconnects the mounting pad and the connecting pad. The packaging
device has a volume that is only a few times that of the semiconductor die and can be
fabricated from materials that can withstand high-temperature die attach processes.

The packaging device can be configured as the only packaging device used in the

semiconductor device or as a submount for a semiconductor die that requires a high- -

temperature die attach process.
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Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
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- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).
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Application Papers
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Application/Control Number: 10/608,605 Page 2
Art Unit: 2811

DETAILED ACTION
Claim Rejections — 35 U.S.C. 102
1.The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form

the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this
country, more than one year prior to the date of application for patent in the United States.

2.Claims 1, 2, 4, 6, 7, and 10 are rejected under 35 U.S.C. 102(b) as being antici-

pated by Wyland (US 5,986,885).

3. Regarding Claim 1, Wyland discloses a packaging device for semiconductor die, com-
prising:

a substantially planar substrate having opposed major surfaces (60) (Figure 6),

a conductive “mounting pad” (61) located on one of the major surfaces,

a conductive “connecting pad” (63) located on the other of the major surfaces, and

a conductive interconnecting element (62) extending through the substrate (60) and

electrically interconnecting the mounting pad (61) and connecting pad (63).

4. Regarding Claims 2 and 7, Wyland discloses (Col. 7, lines 22 — 25) that the substrate

comprises ceramic.

5. Regarding Claims 4 and 9, Wyland discloses (Col. 7, lines 31 — 39) that the mounting

pad (61), and the connecting pad (63) are composed of copper.
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6. Regarding Claim 6, Wyland discloses the packaging device of Claim 1, additionally com-
prising:

a bonding pad (right side, Figure 6) (31) (Col. 7, lines 19 — 21) located “on” one of the
major surfaces,

an additional conductive connecting pad (63, right side) located on the other of the major
surfaces, and

an additional conductive interconnecting element (62, right side) extending through the

substrate and electrically interconnecting the bonding pad and the additional connecting pad.

7. Claims 11, 12, 16, and 17 are rejected under 35 U.S.C. 102(b) as being anticipated by

Horiuchi et al. (US 6,084,295).

8. Regarding Claim 11, Horuichi et al. disclose a semiconductor device, comprising:

a substantially planar substrate having opposed major surfaces (5) Figure 1),

a conductive “mounting pad” (upper surface) (Figures 1, 7(a) and 7(c)) (Col. 6, line 64 —
Col. 7, line 2) located on one of the major surfaces,

a conductive connecting pad located on the other of the major surfaces Figures 1, 7(a) and
7(c)) (Col. 6, line 64 — Col. 7, line 2),

a conductive interconnecting element (42) extending through the substrate and electrically
connecting the mounting pad and the connecting pad (Col. 6, line 64 — Col. 7, line 2), and

a semiconductor die (10) (Figure 1) attached to the mounting pad.
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9. Regarding Claims 12 and 18, Horiuchi et al. discloses (Col. 6, lines 1 — 3) that the substrate

iS ceramic.

10. Regarding Claim 16, the three claim elements are discussed in Claim 11. Further, Horiuchi
et al. disclose a bonding wire (20) (Figure 1) extending between the semiconductor die (10)

and the bonding pad.

11. Regarding Claim 17, Horiuchi et al. disclose that an encapsulant (34) (Figure 1) encap-
sulates the semiconductor die and at least a portion of the major surface of the substrate on

which the mounting pad is located (Col. 5, lines 34 — 37).

Claim Rejections — 35 U.S.C. 103
12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obvious-

ness rejections set forth in this Office Action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102
of this title, if the differences between the subject matter sought to be patented and the prior art

are such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in
which the invention was made.

13. Claims 3 and 8 are rejected under 35 103(a) as being unpatentable over Wyland, as
applied to Claims 1, 2, 4, 6, 7, and 10, and further in view of Electronic Packaging and

Production (“Innovative PCB Reinforcement,” (February, 1997), p. 1).
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14. Regarding Claims 3 and 8, Wyland does not disclose a substrate material composed of
epoxy laminate. However, epoxy laminate substrates are well known and widely used in

the art. Electronic Packaging and Production discloses (p. 1, middle column, bottom para.) that
epoxy laminate substrates have been in use for almost a decade. Hence, it would have been
obvious to one of ordinary skill in the art at the time of the invention to combine the disclosures
of Electronic Packaging and Technology with Wyland to obtain a device with increased reliability

and reduced fatigue at joints (p. 1, left column, 5™ para.).

15. Claims 5 and 10 are rejected under 35 103(a) as being unpatentable over Wyland, as
applied to Claims 1, 2, 4, 6, 7, and 10, and further in view of Wilson et al. (“Handbook of
Multilevel Metallization for Integrated Circuits,” Noyes Publ., Westwood, New Jersey, (1993),

p. 868 — 872).

16. Regarding Claims 5 and 10, Wyland does not disclose a conductive interconnecting
element (via) comprising tungsten. Wilson et al. disclose that conductive interconnect elements
(vias) composed of tungsten are well established in the art (p.868, lines 7 — 12). It would have
been obvious to one of ordinary skill in the art at the time of the invention to combine Wilson et
al. with Wyland to reduce costs (p. 868, lines 11 — 12) and reduce signal delays (p. 872, Figure
10).

17. Claim 9 is rejected under 35 103(a) as being unpatentable over Wyland, as applied to

Claims 1, 2, 4, 6, 7, and 10, and further in view of Moyer et al. (US 6,620,720 B1).
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18.Regarding Claim 9, Wyland discloses (Col. 7, lines 31 — 39) that the mounting pad (61), and
the connecting pad (63) are composed of copper, but does not disclose that the bond pad is
composed of copper. Moyer et al. disclose (Col. 2, lines 48 — 49) that a copper contact (bond)
pad (13) (Figure 1) is formed on the silicon substrate for either wire bonding or solder bump
bonding. It would have been obvious to one of ordinary skill in the art at the time of the invention
to combine Moyer et al. with Wyland to provide a contact (bond) pad of low cost and high con-

ductivity (Moyer et al., Col. 1, lines 41 — 43).

18. Claims 13 and 18 are rejected under 35 103(a) as being unpatentable over Horiuchi et al.,
as applied to Claims11, 12, 16, and 17, and further in view of Electronic Packaging and Pro-

duction.

19. Regarding Claims 13 and 18, Horuichi et al. do not disclose a substrate material composed
of epoxy laminate. However, epoxy laminate substrates are well known and widely used in

the art. Electronic Packaging and Production discloses (p. 1, middle column, bottom para.) that
epoxy laminate substrates have been in use for almost a decade. Hence, it would have been
obvious to one of ordinary skill in the art at the time of the invention to combine the disclosures
of Electronic Packaging and Technology with Horuichi et al. to obtain a device with increased

reliability and reduced fatigue at joints (p. 1, left column, 5" para.).

20. Claims 15 and 20 are rejected under 35 103(a) as being unpatentable over Horiuchi et al.,

as applied to Claims 11, 12, 16, and 17, and further in view of Wilson et al.
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21. Regarding Claims 15 and 20, Horuichi et al. do not disclose a conductive interconnecting
element (via) comprising tungsten. Wilson et al. disclose that conductive interconnect elements
(vias) composed of tungsten are well established in the art (p.868, lines 7 — 12). It would have
been obvious to one of ordinary skill in the art at the time of the invention to combine Wilson et
al. with Horuichi et al. to reduce costs (p. 868, lines 11 — 12) and reduce signal'delays (p. 872,

Figure 10).

22. Claim 19 is rejected under 35 103(a) as being unpatentable over Horuichi et al., as applied

to Claims 11, 12, 16, and 17, and further in view of Moyer et al. and Wyland.

23. Regarding Claim 19, Horuichi et al. do not disclose that the mounting pad, bond pad, and
connecting pad are composed of copper. However, Wyland discloses (Col. 7, lines 31 — 39) that
the mounting pad (61), and the connecting pad (63) are composed of copper. Moyer et al. dis-
close (Col. 2, lines 48 — 49) that a copper contact (bond) pad (13) (Figure 1) is formed on the
silicon substrate for either wire bonding or solder bump bonding. It would have been obvious to
one of ordinary skill in the art at the time of the invention to combine Moyer et al. and Wyland
with Horuichi et al. to provide a metallic contact structures of low cost and high conductivity

(Moyer et al., Col. 1, lines 41 — 43).

Conclusions

24. Any inquiry concerning this communication or earlier communications from the
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Examiner should be directed to Thomas Magee, whose telephone number is (571) 272
1658. The Examiner can normally be reached on Monday through Friday from 8:30AM
to 5:00PM (EST). If attempts to reach the Examiner by telephone are unsuccessful, the
examiner’s supervisor, Eddie Lee, can be reached on (571) 272-1732. The fax

number for the organization where this application or proceeding is assigned is (703)

872-9306.

EDDIE LEE
SUPERVISORY PATENT EXAMINER
TECHNOLOGY CENTER 2800

Thomas Magee
August 15, 2004
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Linda A- Jivoura

PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: :
Inventor(s): Kong Weng Lec et al. " Group Art Unit: 2811

Serial No.: 10/608,605 . Examiner: Thomas J. Magee
Filed: 27 June 2003 ; '
Title: Packaging Device for Semiconductor Die, Semiconductor Device Incorporating

Same and Method of Making Same : RECEIVED
Atty Docket: 70030259 ' CENTRAL FAX CENTER
NOV 2 3 2004
AMENDMENT
Commissioner for Patents
P.O. Box 1450
Alexandria

VA 22313-1450

Sir: .
In response to the Official Action dated 23 August 2004, please amend the
application as follows:
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In the Claims

The claims currently pending in the application are as follows:

' 1. (currently amended) A packaging device for semiconductor die, the packaging
device comprising: )
a substantially planar substrate having opposed major surfaces;
located on one of the major surfaces, a conductive mounting pad for attachment of

the die with a major surface of the die in contact therewith; loceted-op-one-of the-major
surfaces; '

a conductive connecting pad located on the other of the major surfaces; and
a conductive interconnecting element extending through the substrate and

electrically interconnecting the mounting pad and the connecting pad.

2. (originally presented) The packaging device of claim 1, in which the substrate

comprises ceramic.

3. (originally presented) The packaging device of claim 1, in which the substrate

comprises a material selected from epoxy laminate and silicon.
4. (originally presented) The packaging device of claim 1, in which the mounting
pad and the connecting pad each comprise’ at Jeast one of copper, silver, gold, nickel and

tungsten.

5. (originally presented) The packaging device of claim 1, in which the

conductive interconnecting element comprises tungsten.

BEST AVAILABLE COpy
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’ 6. (originally presented) The packaging device of claim 1, additionally
comprising:
a bonding pad located on the one of the major surfaces,
an additional conductive connecting pad located on the other of the major
surfaces, and
an additional conductive interconnécting element extending through the substrate
and electrically interconnecting the bondirig pad and the additional connecting pad.

7. (originally presented) The packaging device of claim 6, in which the substrate

comprises ceramic.

8. (originally presented) The packaging device of claim 6, in which the substrate
comprises a material selected from epoxy laminate and silicon.

9. (originally presented) The packaging device of claim 6, in which the mounting
pad, the bonding pad and the connecting pads each comprise at least one of copper,
-silver, gold, nickel and tungsten.

10. (originally presented) The packaging device of claim 6, in which the

interconnecting element comprises tungsten.

11. (originally presented) A semicénductor device, comprising:

a substantially planar substrate having opposed major surfaces;

a conductive mounting pad located on one of the major surfaces;

a conductive connecting pad locatéd on the other of the major surfaces;

a conductive interconnecting element extending through the substrate and
electrically interconnecting the mounting pad and the connecting pad; and

a semiconductor die attached to the mounting pad.

PAGE 5/19* RCVD AT 11/23/2004 2:17:00 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0* DNIS:8729306* CSID:6504855487 * DURATION (mm-ss):03-38

55 of 270 SEOUL SEMICONDUCTOR CO., LTD.,
and SEOUL SEMICONDUCTOR, INC.
EX. NO. 1002



AGILENT LEGAL LABS Fax:6504855487 Nov 23 2004 11:27 P.06

USSN 10/608,605 A PATENT

12. (originally presented) The semiconductor device of claim 11, in which the

substrate comprises ceramic.

13. (originally presented) The semiconductox device of claim 11, in which the

substrate comprises a material selected from epoxy laminate and silicon.

14. (originally presented) The semiconductor device of claim 11, in which the
mounting pad and the connecting pad each comprise at least one of copper, silver, gold,
nickel and tungsten.

15. (originally presented) The semjconductor device of claim 11, in which the

conductive interconnecting element comprises tungsten.

16. (originally presented) The semiconductor device of claim 11, additionally
comprising: ‘ ) |

a conductive bonding pad located on the one of the major surfaces;

ap additional conductive connecting pad located on the other of the major
surfaces;

an additional conductive interconnecting element extending through the substrate
and electrically interconnecting the bonding pad and the additional connecting pad, and

a bonding wire extending between the semiconductor die and the bonding pad.

17. (originally presented) The semiconductor device of claim 16, additionally
coxprising an encapsulant encapsulating the semiconductor die and at least a portion of

the major surface of the substrate on which the mounting pad is located.

18. (originally presented) The semiconductor device of ¢laim 16, in which the

substrate comprises a material selected from ceramic, epoxy laminate and silicon.
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19. (originally presented) The semiconductor device of claim 16, in which the
mounting pad, the bonding pad and the connecting pads each comprise at least one of
copper, silver, gold, nickel and tungsten.

20. (originally presented) The semiconductor device of claim 16, in which the

conductive interconnecting element comprises tungsten.
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Remarks

Claims 1-20 are active in the application.

I. CLAMREJECTIONS UNDER 35 USC § 102(b)

Claims 1, 2, 4, 6, 7 and 10 are rejected under 35 USC § 102(b) as being
anticipated by United States patent no. 5,986,885 of Wyland. The applicants respectfully
traverse the rejection on the grounds that Wyland does not disclose every element of
claims 1, 2, 4, 6, 7 and 10 as now amended.

Wyland’s Figure 6 shows die 30 attached to first circuitry metallizations 61 by
flip-chip bonding. The applicants respectfully submit that Wyland’s fixst cixcuitry
wetallizations do not constitute a mounting pad in the sense in which the term is used in
the application, i.e., a pad to which a setrﬁconductor die is attached with the major
surface of the die in contact with the mounting pad. The applicants have amended claim 1
accordingly. The applicants respectfully submit that Wyland neither teaches nor suggests
“a conductive mounting pad for attachmerit of the die with a major surface of the die in
contact therewith”, as recited in claim 1 as now amended. Accordingly, the applicants
respectfully submpit that claim 1 is allowable.

The applicants further submit that claims 2-10, which depend on claim 1, are
allowable because of their dependence on claim 1.

With regard to claim 6, the official action alleges that Wyland discloses a bonding
pad, citing “(right side, Figure 6) (31) (Col. 7, lines 19 - 21).” The applicants respectfully
disagree. Wyland’s bonding pads 31 are described at col. 6, lines 4849, as being “on the
surface of die 30” and are clearly shown that way in Figure 6. The passage of Wyland’s
disclosure cited in the official action additionally describes the bonding pads 31 as being
attached to first cixcuitry metallizations 61 by conventional means such as solder 59.
Wyland’s bonding pads 31 are shown in Figure 6 as being separated from the major
surface of substrate 60 by solder 59. Thus, the applicants respectfully submit that
Wyland’s bonding pads 31 are not part of the semiconductor package. The applicants
further submit that Wyland’s bonding pads 31 cannot accurately be described as being
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“on the one of the major surfaces [of the planar substrate]”. Therefore, the app]icant.s
respectfully submit that Wyland does not disclose “a bonding pad located on the one of
the major surfaces” as recited in claim 6 and that claim 6 is allowable for this additional
reason. ' .

Claims 11, 12, 16 and 17.are rejected under 35 USC § 102(b) as being anticipated
by United States patent no. 6,084,295 of Horiuchi et al. (Horiuchi). The applicants
respectfully traverse the rejection on the grounds that Horiuchi does not disclose every
element of claims 11, 12, 16 and 17. '

The official action alleges that Horiuchi discloses *“a conductive "mounting pad"
(upper surface) (Figures 1, 7(a) and 7(c)) (Col. 6, line 64 Col. 7, line 2) located on‘ one of
the major surfaces ... a conductive interconnecting element (42) extending through the
substrate and electrically connecting the mounting pad and the connecting pad (Col. 6,
line 64 - Col. 7, line 2); and a semiconductor die (10) (Figure 1) attached to the mounting
pad.”

Tn the embodiment shown in Horiuchi’s Figure 1, a die 10 is attached to the major
sutface of a substrate 5. The applicants have been unable to find anything in Horiuchi’s
description of Figure 1 that teaches or sugéests that the portion of the major surface of the
substrate underlying the die is conducting. In Horiuchi's Figure 1, the vias undexlying the
die are given a reference numeral (16) different from that (18) assigned to the vias to
which bonding wires are attached. Thus, there is nothing in Horiuchi’s disclosure that -
teaches or suggests that vias 16 underlying the die are structured similarly to the vias 18
to which bonding wires are attached and that are shown in detail in Figure 2. Moreover,
the applicants have been unable to find anything in Horiuchi’s disclosure that teaches or
suggests that any conductive structure exists locatcd on the major surface of substrate 5 to
which die 10 is attached. Since none of the vias 16 extends over the major surface of
substrate 5 underneath die 10, the applicé:jts respectfully submit that the embodiment of
Horiuchi’s semiconductor device does not comprise *“a conductive mounting pad located
on one of the major surfaces;” as recited in claim 11.

Horiuchi’s Figures 7(a) and 7(b) show variations on the circuit board structure
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shown in Figure 1. In particular, these Figures show different structures of the vias 18 to
which the bonding wires are attached (see Figures 7(a) and 7(b) and col. 6, line 67-col. 7,
line 1). The applicants have been unable to find anything in Horuchi’s disclosure that
teaches or suggests that the vias 16 underlying die 10 could be structured similarly to the
vias 43 shown in Figures 7(a) and 7(b). Moreover, even if the vias 16 underlying die 10
were structured similarly to the vias 42 shown in Figures 7(a) and 7(b), the resulting
" structure would not comprise “a conductive niounting pad located on one of the major
surfaces [of a substantially planax substrété].” No part of the vias 42 extends over the
major surface of substrate 5 on which the die 10 is mounted. Additionally, in the
variations shown in Figures 7(2) and 7(b),;the solder bumps 12 are Jocated on the end
surfacés of the vias 42 that extend throughf the substrate 5. No part of the vias 42 extends
over the major surface of substrate 5 opposite that on which the die 10 is mounted. The .
variations shown in Figures 7(a) and 7(b) therefore additionally lack “a conductive
connecting pad located on the other of the major surfaces,” as recited in claim 11.
Accordingly, the applicants respectfully submit that Horiuchi cannot accurately be
. said to disclose at least “a conductive mounting pad located on one of the major surfaces
. [of a substantially planar substrate]”, as recited in claim 11. The applicants therefore
. submit that Hogiuchi does not disclose every element of claim 11, and that claim 11 is
therefore allowable. :
The applicants further submit that ¢laims 12-20, which depend on claim 11, are
also allowable because of their dependence on claim I1.

II. CLAM REJECTIONS UNDER 35 USC § 103(s) .

1. Claims 3 and 8 B

Claims 3 and 8 are rejected under 35 USC §103(2) as being unpatentable over
‘Wyland as applied to claims 1, 2, 4, 6,7 and 10 in view of Innovative PCB
Reinforcement, ELECTRONIC PACKAGING AND PRODUCTION, 1 (February 1997) (the
Article). The applicants traverse the rejection on the grounds that the official action does

not set forth a prima facie case of obviousness that complies with the requirements of
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First, the applicants respectfully submit that Wyland’s semiconductor package,
modified as proposed in the official action; would still lack a mounting pad, for the
reason set forth above with reference to claim 1. Accordingly, the applicants respectfully
submit that the proposed combination of réfexences does not teach or suggest every
element of claims 3 and 8.

Second, the official action states: |

(1]t would have been obvious to one of ordinary skill in the art at the time of the
invention to combine the disclosures of Electronic Packaging and Technology with
Wiyland to obtain a device with increased reliability and reduced fatigue at joints (p. 1,
left column, 5th para.). : :

The Article discloses mounting thin, small outline integrated cixcuit packages
(TSOPs) o a multilayer reinforced epoxy laminate printed circuit board. The TSOPs are
composed of a semiconductor die attached to a metal lead frame. The die and part of the
lead frame are encapsulated. Portions of the lead frame remote from the die are attached
to the printed circuit board by solder. The use of an epoxy laminate as the material of the
printed circuit board was apparently motivated by the need for the printed circuit board to
match the coefficient of thermal expansion of the TSOPs to increase the reliability of

_ solder connections between the TSOPs and the printed circuit board.

The structure of Wyland’s device is different: a semiconductor die 30 is flip-chip -
mounted on first circuitry metallizations 61 located on the surface of a substrate 60.

The applicants respectfully submitthat the person of ordinary skill im the art
would appreciate that the thermal expansion considerations of Wyland’s semiconductor
device are so different from those of a TSOP attached to a printed circuit board that such
person consider any teaching set forth in the Mcle with respect to the printed circuit
board material as inapplicable to choosing; the substrate material of Wyland’s
semiconductor package. Accordingly, the applicants respectfully submit that such person
would lack a motivation to make the combination of references proposed in the official
action.

The applicants therefore respectfully submit that the rejection of claims 3 and 8 is
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jmproper because the rationale set forth in the official action for combining the cited
references does not meet the requirements set forth in MPEP § 2143. The applicants
therefore respectfully request that the rejection be withdrawn.

2. Claims 5 and 10 .

Claims 5 and 10 are rejected under:35 USC § 103(a) as being unpatentable over
Wyland, as applied to Claims 1, 2, 4, 6, 7 and 10, in view of Wilson et al., HANDBOOK. OF
MULTILEVEL METALLIZATION FOR INTEGRATED CIRCUTTS, 868 — 872, Noyes Publ.,
Westwood, New Jersey, (1993) (the Handbook). The applicants traverse the rejection on
the grounds that the official action does not set forth a prima facie case of obviousness
that complies with the requirements of MPEP § 2143.

First, the applicants respectfully submit that Wyland’s device, modified as
proposed in the official action, would still lack a mounting pad for the reason set forth
above with reference to claim 1. Accordin'gly, the applicants respectfully submit that the
proposed combination of references does not teach or suggest every element of claims 5
and 10.

Second, the official action states: ,

It would have been obvious to gne of ordinary skill in the art at the time of the
invention to combine Wilson et al. with'Wyland to reduce costs (p. 868, lines 11 - 12)
and reduce signal delays (p. 872, Figure 10).

The cited passage of the Handbook describes the advantages of CVD tungsten in
integrated circuits with three or more levels of metallization (p-868, line 8). The substrate
60 of Wyland's semiconductor device, on ithe other hand, has no more than two levels of
metallization. Moreover, the portion of Wyland’s semiconductor device to which the
official action proposes to apply the teachings of the Handbook is the substrate of a
semiconductor package. The applicants fejspectfully submit that the substrate of a
semiconductor package cannot accurately ;be referred to as an integrated circuit.
Accordingly, the applicants respectfully submit that the person of ordinary skill in the art
would regard the teaching set forth in the Handbook with respect to the material of the

interlayer plugs of an integrated circuit with three or more levels of metallization
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inapplicable to the choice of material of the through holes 61 of Wyland's semiconductor
package. Accordingly, the applicants rcspefctﬁxlly submit that such person would lack a
motivation to make the combination of references proposed in the official action.

Referring to the motivations proposed in the official action, the applicants have
been unable to find any teachiog in the Hé:ildbdok with regard to tungsten having a cost
advantage in an application other than an integrated circuit with three or more levels of
metallization. Additionally, it is not clear from Figure 10 whether the data disclosed
therein relates to interlayer plugs ox to on-layer traces. The distance scales suggest the
latter. Finally, it is not clear from Figure 10 that tungsten actually provides the advantage
of reduced signal delays, as asserted in thci' official action.

" Accordingly, the applicants respecéful!y submit that the motivation set forth in the
official action for combining the cited references does not meet the requirements set forth
in MPEP § 2143. _

Therefore, the applicants respectfully submit that the rejection of claims 5 and 10
is improper because the prima facie case of obviousness set forth in the official action
does not meet the requirements set foxth in MPEP § 2143. The applicants therefore
respectfully request that the rejection be withdrawn.

3. Claim 9 .

Claim 9 is rejected under 35 USC § 103(a) as being unpatentable over Wyland as
applied to Claims 1, 2, 4, 6, 7 and 10 in view of United States patent no. 6,620,720 of
Moyer et al. (Moyer). The applicants traverse the rejection on the grounds that the official
action does not set forth a prima facie case of obviousness that complies with the
requirements of MPEP § 2143.

First, the applicants respectfully submit that Wyland’s device, modified as
proposed in the official action, would still}lack a mounting pad for the reason set forth
above with reference to claim 1. Accordingly, the applicants respectfully submit that the
proposed combination of references does not teach or suggest every element of claim 9.

Second, the official action states: |
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Wyland discloses (Col. 7, lines 31 - 39) that the mounting pad (61), and the
conmecting pad (63) are composed of copper, but does not disclose that the bond pad is
composed of copper. Moyer et al. disclose (Col. 2, lines 48 - 49) that a copper contact
(bond) pad (13) (Figure 1) is formed on the silicon substrate for either wire bonding or
solder bump bonding. :

The applicants respectfully submit that Wyland’s semiconductor package,

modified as proposed in the official action, additionally lacks a copper bonding pad
 located on the one of the major surfaces [of the substantially planar substrate] as claimed

in claim 9. As noted above in the discussion of claim 6 on which claim 9 depends,
Wyland’s bonding pad 31 is located on the die 30 and cannot therefore be accurately be
described as being “located on the one of 'éhe major surfaces [of the substantially planar
substrate])”. Accordingly, the applicants respectfully submit that the facie case of
obviousness set forth in the official action does not comply with the requirements of
MPEP § 2143 because the proposed combination of references does not teach or suggest
all the clairn limitations. :

Third, the official action additionally states:

It would bave been obvious to dne of ordinary skill in the art at the time of the
invention to combine Moyex et al. with Wyland to provide a contact (bond) pad of low ’
cost and high conductivity (Moyer et al., Col. 1, lines 41 - 43),

) In the lines following the passage of Moyer’s disclosure cited in the official
action, Moyer discloses some of the manyg difficulties of using copper in integrated
circuits. Moyer discloses a solution to the problems of using copper to form the bonding
pads of an integrated circuit. Moyer’s solution involves the deposition of several
additional layers over the copper bonding fpad. The applicants respectfully submit that the
persoh of ordinary skill in the art would appreciate that the main motivation for adopting
copper interconnects in integrated circujts, namely, maintaining low-resistance
cormmections despite ever-decreasing feature sizes, does not apply to selecting the material
of the bonding pads of Wyland’s semiconductor package. The applicants respectfully
submit that this absence of a motivation to use copper, together with Moyer’s disclosure
of the additional complexity of using copper, means that such person would have no
motivation to adopt the teaching set forth in Moyer’s disclosure with respect to the
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material of the bonding pads of the packaging device.

Accordingly, the applicants respectfully submit that the rejection of claim 9 is
improper because the prima facie case of obviousness set forth in the official action does
not comply with the requirements of MPEP § 2143. The apphcant.s therefore respectfully
request that the rejection be withdrawn.

4. Claims 13 and 18

Claims 13 and 18 are xejected under 35 USC § 103(a) as being unpatentable over

Horiuchi as applied to Claims 11, 12, 16, and 17, in view of the Article. The applicants
, traverse this rejection on the grounds that the prima facie case of obviousness set forth in
1 the official action does not comply with the requirements of MPEP § 2143.

First, the applicants reépcct:fully submit that Horiuchi’s device, modified as
proposed in the official action, would still glack a mounting pad for the reascns set forth
above with reference to claim 11. Accordingly, the applicants respectfully submit that the
proposed combination of references does ximt teach or suggest every element of claims 13
and 18. »

Second, the official action states: |

[Tt would have been obvious to one of ordinary skill in the art at the time of the
invention to combine the disclosures of Electronic Packaging and Technology with
Horiuchi et al. to obtain a device with mcreased reliability and reduced fatigue at joints
(p. 1, left column, 5th para.).

Second, the disclosure of the Article is described above with reference to claims 3
and 8. The structure of Horiuchi’s device package is different that of the TSOPs
discussed in the Article: semiconductor die 10 is attached directly to the surface of
substrate 3.

The applicants respectfully submit that the person of ordinary skill in the art
would appreciate that the thermal expansion considerations of Hoxuchi’s device package
are so different from those of a TSOP attached to a printed circuit board that such person
would copsider any teaching set forth in the Article with respect to printed circuit board
material as inapplicable to choosing the sqbstrate material of Horiuchi’s device package.
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Accordingly, the applicants respectfully submit that the rationale set forth in the official
action for combining the cited references does not meet the requirements set forth in
MPEP § 2143.

Therefore, the applicants respectfully submit that the rejection of claims 13 and
18 set forth in the official action does not comply with the requirements of MPEP § 2143
and respectfully request that the rejection be withdrawn.

5. Claims 15 and 20 :

Claims 15 and 20 are rejected under 35 USC § 103(a) as being unpatentable over
Horiuchi as applied to Claims 11, 12, 16, and 17 in view of the Handbook The applicants
traverse the rejection on the grounds that the official action does not set forth a prima
facie case of obviousness that complies with the requirements of MPEP § 2143.

First, the applicants respectfully submit that Horiuchi’s device, modified as
proposed in the official action, would still lack a mounting pad for the reasons set forth
above with reference to claim 11. Accordingly, the applicants respectfully submit that the
proposed combination of references does nc}t teach or suggest every element of claims 15
and 20. '

Second, the official action states: .

It would have been obvious to on¢ of ordinary skill in the axt at the Gime of the
invention to combine Wilson et al. with Horiuchi et a. to reduce costs (p. 868, lines 11 -
12) and reduce signal delays (p. 872, Figure 10).

As noted above, the cited passage of: the Handbook describés the advantages of
CVD tungsten in integrated circuits with three or more levels of metallization (p.868, line
8). The substrate of Horiuchi’s device package, on the other hand, has no more than two
levels of metallization. Moreover, the portiidn of Horiuchi’s device to which the official
action proposes to apply the teachings of the Handbook is the substrate of a device
package. The applicants respectfully submit that the substrate of a device package cannot
accurately be described as an integrated circuit. Accordingly, the applicants respectfully
submit that the person of ordinary skill in the art would regard the teaching set forth in
the Handbook with respect to the material of the interlayer plugs of an integrated circuit
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with three or more levels of metallization ds inapplicable to the choice of material of the
vias of Horiuchi’s device package. The applicants respectfully submit that such person
would Iack a motivation to make the combination of references proposed in the official
action.

Referring to the motivations proposed in the official action, the applicants have
been unable to find any teaching in the Handbook with regard to tungsten having a cost
advantage in applications other than an integrated circuit with three or more levels of
metallization. Finally, it is not clear from anure 10 whether the data disclosed therein
relates to interlayer plugs or to on-layer traces The distance scales suggest the latter.
Finally, it is not clear from Figure 10 that tingsten actually provides the advantage stated
in the official action. : |

Accordingly, the applicants respectfully submit that the motivation set forth in the
official action for combining the cited references does not meet the requirements set forth
in MPEP § 2143.

Therefore, the applicants respectfully submit that the rejection of claims 15 and
20 is improper because the prima facie case: of obviousness set forth in the official action
does not meet the requirements set forth in MPEP § 2143. The applicants therefore
respectfully request that the rejection be withdrawn.

6. Claim 19

Claim 19 is rejected under 35 USC § 103(a) as being unpatentable over Horiuchi
as applied to Claims 11, 12, 16, and 17 in view of Moyer and Wyland. The applicants
traverse the rejection on the grounds that the official action does not set forth a ptima
facie case of obviousness that complies with the requirements of MPEP § 2143.

First, the applicants respectfully sutfvrfm‘t that Horiuchi's device, modified as
proposed in the official action, would still la;ék a mounting pad for the reasons set forth
above with reference to claim 11. Accordingly, the applicants respectfully subrmit that the
proposed combination of references does no@ teach or suggest every element of claims 15
and 20.
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Second, the official action states:

1t would have been obvious to ope of ordinary skill in the art at the time of the
invention to combine Moyer et al. and Wyland with Horiuchi et al. to provide a metallic
contact structures of low cost and high conductjvity (Moyer et al., Col. 1, lines 41 -43).

The applicants respectfully submit that the prima facie case of obviousness set
forth in the official action does not comply iwith the requirements of MPEP § 2143
because it does not propose a motivation for modifying Horinchi’s device package in
accordance with the teaching of Wyland.

Moreover, as noted above, in the lines following the passage of Moyer’s
disclosure cited in the official action, Moyeir discloses some of the many difficulties of

" using copper in integrated circuits. Moyer:ciiscloses a solution to the problems of using
copper to form the bonding pads of an integrated circuit. Moyer’s solution involves the
deposition of several additional layers ovefr the copper bonding pad. The applicants
respectfully submit that the person of ordifary skill in the art would appreciate that the
main motivation for adopting copper interconnects in integrated circuits, namely,
maintaining low-resistance connections despite ever-decreasing feature sizes, does not
apply to selecting the material of the pads of Horiuchi’s device package. The applicants
respectfully submit that this absence of a motivation to use copper, together with Moyer’s
teaching of the additional complexity of usmg copper, means that such person would
have no motivation to adopt the teaching set forth in Moyet’s disclosure with Tespect to
the material of the pads of Horiuchi’s dewc;q package.

Accordingly, the applicants respectiﬁillly submit that the rejection of claim 19 is
improper because the prima facie case of ob;iiousness set forth in the official action does
not comply with the reqmrements of MPEP § 2143. The applicants therefore respectfully
request that the rejection be wnthdrawn .

The applicants respectfully request fefconsideration of the rejected claims. The
applicants believe that the application as no'x{r amended js in condition for allowance, and
respectfully request such favorable action. If:any matters remain outstanding in the
application, the Examiner is respectfully invited to telephone the applicants’ attorney at
(650) 485-3015 s0 that these matters may be resolved.
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" Respectfully submitted,
" Kong Weng Lee et al.

By:

; Tan I-?{ardcaétle

Reg. No. 34,075

Agilent Technologies, Inc. . Dated: % % “2 3
Legal Department, MS DLA29 ;

P.O. Box 7599 * Tel.: (650) 485-3015
Loveland, CO 80537-0599 .
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Office Action Summary Examiner Ar Unit
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire StX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)[XI Responsive to communication(s) filed on 23 November 2004.
2a)[X] This action is FINAL. 2b){J This action is non-final.
3)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X Claim(s) 1-20 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5[] cClaim(s) is/are allowed.
6)X Claim(s) 1-20 is/are rejected.
7)[J Claim(s) _____is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[J The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)(JAll b)[(J Some * ¢)[] None of:
1.0 cCertified copies of the priority documents have been received.
2.[] cCertified copies of the priority documents have been received in Application No.
3.7 copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [ Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ____
3) [ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) ] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) E] Other:
U.S. Patent and Trademark Office :
PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 02022005
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DETAILED ACTION
Claim Rejections — 35 U.S.C. 102
1.The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form

the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in this
country, more than one year prior to the date of application for patent in the United States.

2. Claims 1, 2, 4, 6, 7, and 10 are rejected under 35 U.S.C. 102(b) as being antici-

pated by Wyland (US 5,986,885).

3. Regarding Claim 1, Wyland discloses a packaging device for semiconductor die, com-
prising:

a substantially planar substrate having opposed major surfaces (60) (Figure 6),

a conductive “mounting pad” (61) located on one of the major surfaces,

a conductive “connecting pad’ (63) located on the other of the major surfaces, and

a conductive interconnecting element (62) extending through the substrate (60) and

electrically interconnecting the mounting pad (61) and connecting pad (63).

The limitation, “for attachment of the die with a major surface of the die in contact therewith,”
represents an intended use. A recitation of the intended use of the claimed invention must
result in a structural difference between the claimed invention and the prior art in order to
patentably distinguish the claimed invention from the prior art. If the prior art structure is

capable of performing the intended use, then it meets the claim. See In re Casey, 370 F.2d
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576, 152 USPQ 235 (CCPA 1967) and In re Otto, 312 F.2d 937, 939, 136 USPQ 458, 459

(CCPA 1963).

4. Regarding Claims 2 and 7, Wyland discloses (Col. 7, lines 22 — 25) that the substrate

comprises ceramic.

5. Regarding Claims 4 and 9, Wyland discloses (Col. 7, lines 31 — 39) that the mounting

pad (61), and the connecting pad (63) are composed of copper.

6. Regarding Claim 6, Wyland discloses the packaging device of Claim 1, additionally com-
prising:

a bonding pad (right side, Figure 6) (61) located “on” one of the major surfaces,

an additional conductive connecting pad (63, right side) located on the other of the major
surfaces, and 4

an additional conductive interconnecting element (62, right side) extending through the

substrate and electrically interconnecting the bonding pad and the additional connecting pad.

7. Claims 11, 12, 16, and 17 are rejected under 35 U.S.C. 102(b) as being anticipated by

Horiuchi et al. (US 6,084,295).

8. Regarding Claim 11, Horuichi et al. disclose a semiconductor device, comprising:

a substantially planar substrate having opposed major surfaces (5) Figure 1),
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a conductive “mounting pad” (upper surface) (22) located on one of the major surfaces,

a conductive connecting pad located on the other of the major surfaces (24) (Figure 1)

a conductive interconnecting element (at18) extending through the substrate and
electrically connecting the mounting pad and the connecting pad (Col. 3, lines 59 — 63), and

a semiconductor die (10) (Figure 1) attached to the mounting pad.

9. Regarding Claims 12 and 18, Horiuchi et al. discloses (Col. 6, lines 1 — 3) that the substrate

is ceramic.

10. Regarding Claim 16, the three claim elements are discussed in Claim 11. Further, Horiuchi
et al. disclose a bonding wire (20) (Figure 1) extending between the semiconductor die (10)

and the bonding pad.

11. Regarding Claim 17, Horiuchi et al. disclose that an encapsulant (34) (Figure 1) encap-
sulates the semiconductor die and at least a portion of the major surface of the substrate on

which the mounting pad is located (Col. 5, lines 34 — 37).

Claim Rejections — 35 U.S.C. 103
12. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obvious-

ness rejections set forth in this Office Action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102
of this title, if the differences between the subject matter sought to be patented and the prior art
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are such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in
which the invention was made.

13. Claims 3 and 8 are rejected under 35 103(a) as being unpatentable over Wyland, as
applied to Claims 1, 2, 4, 6, 7, and 10, and further in view of Electronic Packaging and

Production (“Innovative PCB Reinforcement,” (February, 1997), p. 1).

14. Regarding Claims 3 and 8, Wyland does not disclose a substrate material composed of
epoxy laminate. However, epoxy laminate substrates are well known and widely used in
the art. Electronic Packaging and Production discloses (p. 1, middle column, bottom para.) that
epoxy laminate substrates have been in use for almost a decade. Hence, it would have been
obvious to one of ordinary skill in the art at the time of the invention to combine the disclosures
of Electronic Packaging and Technology with Wyland to obtain a device with in’creased reliability
and reduced fatigue at joints (p. 1, left column, 5" para.).

C
15. Claims 5 and 10 are rejected under 35 103(a) as being unpatentable over Wyland, as
applied to Claims 1, 2, 4, 6, 7, and 1'0, and further in view of Wilson et al. (*"Handbook of
Multilevel Metallization for Integrated Circuits,” Noyes Publ., Westwood, New Jersey, (1993),

p. 868 — 872).

16. Regarding Claims 5 and 10, Wyland does not disclose a conductive interconnecting
element (via) comprising tungsten. Wilson et al. disclose that conductive interconnect elements

(vias) composed of tungsten are well established in the art (p.868, lines 7 — 12). It would have
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been obvious to one of ordinary skill in the art at the time of the invention to combine Wilson et
al. with Wyland to reduce costs (p. 868, lines 11 — 12) and reduce signal delays (p. 872, Figure

10).

17. Claim 9 is rejected under 35 103(a) as being unpatentable over Wyland, as applied to
Claims 1, 2, 4, 6, 7, and 10, and further in view of Moyer et al. (US 6,620,720 B1).
18.Regarding Claim 9, Wyland discloses (Col. 7, lines 31 — 39) that the mounting pad (61), and
the connecting pad (63) are composed of copper, but does not disclose that the bond pad is
composed of copper. Moyer et al. disclose (Col. 2, lines 48 — 49) that a copper contact (bond)
pad (31) (Figure 1) is formed on the silicon substrate for either wire bonding or solder bump
bonding. It would have been obvious to one of ordinary skill in the art at the time of the invention
.to combine Moyer et al. with Wyland to prévide a contact (bond) pad of low cost and high con-

ductivity (Moyer et al., Col. 1, lines 41 — 43). °

18. Claims 13 and 18 are rejected under 35 103(a) as being unpatentable over Horiuchi et al.,
as applied to Claims11, 12, 16, and 17, and further in view of Electronic Packaging and Pro-

duction.

19. Regarding Claims 13 and 18, Horuichi et al. do not disclose a substrate material composed
of epoxy laminate. However, epoxy laminate substrates are well known and widely used in
the art. Electronic Packaging and Production discloses (p. 1, middle column, bottom para.) that

epoxy laminate substrates have been in use for almost a decade. Hence, it would have been
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obvious to one of ordinary skill in the art at the time of the invention to combine the disclosures
of Electronic Packaging and Technology with Horuichi et al. to obtain a device with increased

reliability and reduced fatigue at joints (p. 1, left column, 5" para.).

20. Claims 15 and 20 are rejected under 35 103(a) as being unpatentable over Horiuchi et al.,

as applied to Claims 11, 12, 16, and 17, and further in view of Wilson et al.

21. Regarding Claims 15 and 20, Horuichi et al. do not disclose a conductive interconnecting
element (via) comprising tungsten. Wilson et al. disclose that conductive interconnect elements
(vias) composed of tungsten are well established in the art (p.868, lines 7 — 12). It would have
been obvious to one of ordinary skill in the art at the time of the invention to combine Wilson et
al. with Horuichi et al. to reduce costs (p. 868, lines 11 — 12) and reduce signal delays (p. 872,

Figure 10).

22. Claim 19 is rejected under 35 103(a) as being unpatentable over Horuichi et al., as applied

to Claims 11, 12, 16, and 17, and further in view of Moyer et al. and Wyland.

23. Regarding Claim 19, Horuichi et al. do not disclose that the mounting pad, bond pad, and
connecting pad are composed of copper. However, Wyland discloses (Col. 7, lines 31 — 39) that
the mounting pad (61), and the connecting pad (63) are composed df copper. Moyer et al. dis-
close (Col. 2, lines 48 — 49) that a copper contact (bond) pad (13) (Figure 1) is formed on the

silicon substrate for either wire bonding or solder bump bonding. It would have been obvious to
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one of ordinary skill in the art at the time of the invention to combine Moyer et al. and Wyland
with Horuichi et al. to provide a metallic contact structures of low cost and high conductivity

(Moyer et al., Col. 1, lines 41 — 43).

Response to Arguments
24. Arguments of Applicant with respect to claim rejections have been carefully considered, but
these have been found to be unpersuasive. With régard to Claim 1, the limitation recited in the
amended claim represents an intended use and does not result in a structural distinction rele-

* vant to the prior art, as discussed in the Office Action.

With regard to Claim 6, Applicant is incorrect in the contention (pp. 6 — 7, Response) that the
bonding pad (61) on the right side is not on one of the major surfaces. Figure 6 clearly discloses

this location.

The contention that the pad 22 of Horiuchi et al. is not conducting (pp. 7 — 8, Response) is not
correct. In order for the pad to be used as an electrical connection, it is essential that the pad be
conducting. Further,the contention that there is no conductive pad on the “othér” side is not
germane, since a pad is shown (Figure 1) (24). Additionally, metal is plated inside via 18 to form

an interconnecting element (Col. 3, lines 59 - 63).

In regard to the ELECTRONIC PACKAGING AND.PRODUCTION reference (pp. 8 - 9,
Response), contrary to allegations of Applicant, there is more thén adequate rationale for com-

bining references, as stated in the Office Action. Additionally, as stated in the Office Action, the
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use of multilayer laminate boards are extremely well known in the art and widely utilized.

With regard to Claims 5 and 10, Applicant is incorrect in the allegation that the Wilson et al.
textbook reference refers to a multilayer structure and does not teach the use of vias (pp. 10 -
11, Response). The reference states that tungsten vias have been used since 1983. Wilson
states that multilevel metallizations use a blanket deposition and etchback for formation. There
is no statement or implication that multilevels are required for via formation. Cost savings
(p.868, lines 11 — 12) are indeed recited as a part of a selective deposition process. Reduction
in signal delays are also present, as shown clearly in Figure 10, page 872 in a comparative

analysis.

Allegations by Applicant that the combination of Moyer et al. and Wyland is not warranted (pp.
11 — 12, Response) are incorrect. There is more than sufficient motivation (Moyer et al., Col. 1,
lines 41 — 43) to use the copper contact pad of Moyer et al. in Wyland. No probative data has

been presented to suggest otherwise.

Commentary on Arguments presented for Claims 13 and 18 and Claims 15 and 20 (pp. 13 - 15)

has been discussed above.

Allegations by Applicant regarding the applicability of Moyer as a secondary reference are not
germane. There is adequate motivation for combining references (Moyer et al., Col. 1, lines 41
- 43). Applicant is reminded that the test for obviousness is not whether the features of a
secondary reference may be bodily incorporated into the structure of the primary reference, nor

Is it that the claimed invention must be expressly suggested in any one or all of the references.
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Rather, the test is what the combined teachings of the references would have suggested to

those of ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981).

For the reasons stated above, the rejection is maintained.

Conclusions

24. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as
set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the
mailing date of this final action and the advisory action is not mailed until after the end of the
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on
the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will
be calculated from the mailing date of the advisory action. In no event, however, will the
statutory period for reply expire later than SIX MONTHS from the mailing date of this final

action.

Any inquiry concerning this communication or earlier communications from the

Examiner should be directed to Thomas Magee, whose telephone number is (571) 272
1658. The Examiner can normally be reached on Monday throﬁgh Friday from 8:30AM
to 5:00PM (EST). If attempts to reach the Examiner by telephone are unsuccessful, the

examiner’s supervisor, Eddie Lee, can be reached on (571) 272-1732. The fax

86 of 270 SEOUL SEMICONDUCTOR CO., LTD.,
and SEOUL SEMICONDUCTOR, INC.
EX. NO. 1002



Application/Control Number: 10/608,605 ) Page 11
Art Unit: 2811 '

number for the organization where this application or proceeding is assigned is (703)

872-9306.

ENOIE LEE
saiE et F’ATENT EXAMINER
{LLHNOLOGY CENTER 2600

Thomas Magee
February 2, 2005
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Agilent Technologles inc. 850 486-3015 tolaghone
Lagal Dept. DLA29 650 486-6487 facsimile
: P.O. Box 7599 ian_hardcastte@agilent .com
"o : o ; . Loveland, Coloredo 80637-0599 .
weed’%... Agilent Technologies
Sa® . B
473, Inovating the HP Way SENTHAL AR CENE
Facsimile APR 0.8 2033
Date: April 6, 2005 Fax number: 703-872-9306 '
To: Examiner Thomas J. Magee Total pages: 20

From: Ian Hardcastle

Subject: US Patent Application 10/608,605
Attorney Docket: 70030259-1
Filed: June 27, 2003

Enclosed is the an Amendment in response to the Office Action dated February 9, 2005.

|
Respectfully submitted :
i

Ian Hardcastle
Reg. No. 34,075

NOTICE

THIS MESSAGE MAY INCLUDE CONFIDENTIAL INFORMATION |
If you are not the person to whom this message is addressed, please notify us immediately by collect telephone call. Using this
information or showing it to anyone without permission of Agllent Technologics, Inc. may be unlawful under the Uniform Trade Secrets
Act aod other laws.
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AGILENT TECHNOLOGIES, INC.
Legal Department, DL429

lectual Property Administration
P. O. Box 7599
Lovaland, Colorado 80537-0599

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE i
Inventor(s): Kong Weng Lee, et al. l

Serial No.:  10/608605 Examiner: Thomas J. Magee

Filing Date: June 27, 2003 Group Art Unit: 2811

Title: Packagling Device For Semiconductor Die, Semiconductor Device Incorporating Same And
Method of Making Same \

COMMISSIONER FOR PATENTS '
P.O. Box 1450
Alexandria VA 22313-1450

TRANSMITTAL LETTER FOR RESPONSE/AMENDMENT
Sir:

Transmitted herewith is/are the following in the above-identified application: :
[0 Petition to extend time to respond X

Fax:6504855487 Apr 6 2005 B8:58 P.02

ATTORNEY DOCKET NO. 70030259-01

[¥] Response/Amendment
[J WNew fee as calculated below D Supplemental Declaration .
[¥] No additional fee {Address envelope to "Mail Stop Amendments™) ;
O other: (Fes$__) ;
CLAIMS AS AMENDED BY OTHER THAN A SMALL ENTITY 3
(1) ) (3) @) (5) (6) [G)
FOR CLAIMS REMAINING | NUMBER HIGHEST NUMBER PRESENT | RATE ADDITIONAL
AFTER AMENDMENT | EXTRA | PREVIOUSLY PAID FOR | EXTRA FEES '
ars 20 MINUS 20 = 0 x 50 | § 0 !
gﬁﬁn:'s 2 MINUS 3 = 0 x 200} $ 0
C]FIRST PRESENTATION OF A MULTIPLE DEPENDENT CLAIM + 360 $ ]
EXTENSION 15T MONTH 2% MONTH 3% MONTH 477 MONTH
FEE 120.00 [7] 45000 [] I 1020.00 [ 1590.00 [} $ 0
OTHERFEES | 4]
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT |_§ 0
Charge $0 to Deposit Account 50-1078. At any time during the pendency of this appfication, please charge

any fees required or credit any over payment to Depaosit Aceount 50-1078 pursuant to 37 CFR 1.2 5. Additionalty
please charge any fees to Deposit Account §0-1078 under 37 CFR 1.16, 1.17, 1.19, 1.20 and 1.21. A duphwte
copy of this transmittal letter is enclosed.

| hereby certify that thia paper is baing facsimile
transmitted to the Patent and Trademark Office on
the date shown below:

Date of facsimile: Aprll 6, 2005

Typad Name: Li A limura
Slgnature:

Rev 10/04 (TransAmd)

Respectfully jubmitted,

Reg. No, 34,075
Date: April 6, 2005

Telephone No. 650 485 3015
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I hereby certify that this comespondence is being transmitted via facsimile to the
Commissioner for Patents at (703) 872 9306 on 6 April 2005

By_dfaa.ln_é)lﬂmguw_- Date.@’%.ﬁ_(a_,&.s
Linda A. lisoura
PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Inventor(s): Kong Weng Lee et a). Group Art Unit: 2811

Examiner: Thomas J. Magee .,

Sedal No.: 10/608,605
Filed: 27 June 2003 o
Title: Packaging Device for Semiconductor Die, Semiconductor Device Incorporating S¢;zme and 2
Method of Making Same , >
Atty Docket: 70030259 5 5
Q
o
)]
AMENDMENT UNDER 37 CFR § 1.116 O
Commissioner for Patents -8
P.O. Box 1450 ~<<
Alexandria

VA 22313-1450

Sir:
In response to the Official Action dated 9 February 2005, the applicants respectfully

request entry of the following amendments:
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In the Claims

The claims currently pending in the application are as follows:

1. (currently amended) A packaging device for 2 semiconductor die, the
packaging device comprising:
a substantially planar substrate having opposed major surfaces;
located on one of the major surfaces; a conductive die mounting pad fos ! [wie)
5 amachmentof dimensioned to accommodate the die with a major surface of the die in gg
contact therewith; : ;
a conductive connecting pad located on the other of the major surfaces; and &
a conductive interconnecting element extending through the substrate and g?;
electrically interconnecting the mounting pad and the connecting pad. g%_j
'y
'®)
2. (original) The packaging device of claim 1, in which the substrate comprises
ceramic. g
O
3. (original) The packaging device of claim 1, in which the substrate comprises a ~

material selected from epoxy laminate and silicon.

4. (orginal) The packaging device of claim 1, in which the mounting pad and the

connecting pad each comprise at least one of copper, silver, gold, nickel and tungsten.

5. (original) The packaging device of claim 1, in which the conductive
interconnecting element comprises tungsten.
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6. (currently amended) The packaging device of claim 1, additionally |

comprising:

a bonding pad smaller in area than the die mounting pad. the bonding pad 1ocated
on the one of the major surfaces, :
5 an additional conductive connecting pad located on the other of the ma_,or i
surfaces, and .

an additional conductive interconnecting element extending through the su;bstrate

and electrically interconnecting the bonding pad and the additional connecting péc:l.

7. (original) The packaging device of claim 6, in which the substrate comprises

ceramic.

8. (original) The packaging device of clajm 6, in which the substrate comprises a

material selected from epoxy laminate and silicon. I

9. (original) The packaging device of claim 6, in which the mounting padi the
bonding pad and the connecting pads each comprise at least one of copper, silver, gold.
nickel and mngsten. !
10. (original) The packaging device of claim 6, in which the interconnecting

element comprises tungsten. i
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11. (currently amended) A semiconductor device, comprising:

a semiconductor die;
a substantially planar substrate having opposed major surfaces;

a-copduetive-mounting-pad-Jocated on one of the major surfaces, a conduciive die
mounting pad dimensioned to accommodate the semiconductor die; f

a conductive connecting pad located on the other of the major surfaces; and

a conductive interconnecting element extending through the substrate and '
electrically interconnecting the mounting pad and the connecting pad; and
in which the a-semiconductor die is mounted on attached-to-the die mounting pad

with a major surface thereof in contact with the mounting pad. !
12. (original) The semiconductor device of claim 11, in which the substrate

COIPTiSES Ceramic. i

13. (original) The semiconductor device of claim 11, in which the substrate

comprises a material selected from epoxy laminate and silicon.

14. (original) The semiconductor device of claim 11, in which the mounting pad
and the connecting pad each comprise at least one of copper, silver, gold, mickel and

tungsten.

15. (original) The semiconductor device of claim 11, in which the conductiye

interconnecting element comprises tungsten.
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16. (currently amended) The semiconductor device of claim 11, additionally
comprising:

a conductive bonding pad w&w
pad located on the one of the major surfaces;

5 an additional conductive connecting pad located on the other of the major ;

surfaces;

an additional conductive interconnecting element extending through the snibstrate
and electrically interconnecting the bonding pad and the additional connecting pad, and

a bonding wire extending between the semiconductor die and the bonding pad.

17. (original) The semiconductor device of claim 16, additionally comprising an
encapsulant encapsulating the semiconductor die and at Jeast a portion of the majcsr

surface of the substrate on which the mounting pad is located.

18. (original) The semiconductor device of claim 16, in which the substrate

comprises a material selected from ceramic, epoxy laminate and silicon. i

19. (original) The semiconductor device of claim 16, in which the mounting pad,
the bonding pad and the conpecting pads each comprise at least one of copper, s1lver
gold, nickel and tungsten. \

20. (original) The semiconductor device of claim 16, in which the conducnfve

interconnecting element comprises tungsten. " !
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Remark§ \

This is an amendment under 37 CFR § 1.116. The purpose of this amendment is tfo put
the claims in better form for appeal. The amendments and specific arguments in this amehdmem,
to the extent they were not presented earlier, are now presented because they are necessitated by
the new arguments of anticipation and obviousness set forth by the Examiner in the official

action dated 9 February 2005. The applicants respectfully submit that these amendments do not
raise new issues and do not require any further searching.

i
Following this amendrent, claims 1-20 are active in the application.

1. CramResecTiONS UNDER 35 USC § 102(b)
A.Claims 1, 2,4, 6,7, and 10

Claims 1, 2, 4, 6. 7, and 10 are rejected under 35 USC § 102(b) as being anticipated by
United States patent no. 5,986,885 of Wyland. The official action alleges that the limitation, “for
attachment of the dic with a major surface of the die in contact therewith,” represents an intended
use. The applicants respectfully disagree, but to advance prosecution of the application h:ﬁave

amended Claim 1 to recite a more explicit structural limitation.
The applicants respectfully submit that Wyland’s metallization 61, alleged in the official
action to comespond to the die mounting pad recited in Claim 1, cannot accurately be described

as “dimensioned to accommodate the die with a major surface of the die in contact therewith” as

recited in Claim 1 as now amended.

Accordingly, the applicants respectfully submit that Claim 1 as now amended, and claims
2-9 that depend on Claim 1, are all patentable.

B. Claim 6

‘With reference to claim 6, the official action alleges that Wyland discloses a bonding pad,
citing “(right side, Figure 6) (61) located “on’ one of the major surfaces.” This differs from the
rejection set forth in the previous official action mailed on 23 August 2004 in which Wyland’s
die bonding pad 31 was alleged to correspond to the bonding pad recited in Claim 6. In its

Response to Arguments, the official action states that the applicants were incorrect and refers to

PAGE 8/20* RCVD AT 4/6/2005 11:48:18 AM [Eastern Daylight Time] * SYR:USPTO-EFXRF-1/0* DNIS:8729306 * CSID:6504355487 * DURATION (mm-5s).17-00

97 of 270

Ny 1594

SEOUL SEMICONDUCTOR CO., LTD.,
and SEOUL SEMICONDUCTOR, INC.

EX. NO. 1002



AGILENT LEGAL LABS Fax:6504855487 Apr 6 2005  9:03 P.09

USSN 10/608,605 PATENT
iy |

“bonding pad (61).” However, the applicants respectfully submit that the previous ofﬁcia;l action
referred to element 31, i.e., to die bonding pad 31, and not to element 61, i.c., metallizatic%)n 61, as
now alleged.

The applicants have amended Claim 6 to recite: “a bonding pad smaller in area than the
die mounting pad, the bonding pad located on the one of the major surfaces.” The applica%nts
respectfully submit that Wyland’s metalizations 61 to which die 30 is attached are substaxgxtiaHy
similar in area, as would be expected given that the die is attached to each metallization by
means of a flip-chip connection. The applicants therefore respectfully submit that, in Wy]Eand's
semiconductor package, the metallization 61 alleged to correspond to the bonding pad rédiited in
claim 6 cannot accurately be said to be smaller in area than the metallization 61 alleged m the
rejection of Claim 1 to comrespond to the die mounting pad recited in Claim 1. ‘

Accordingly, the applicants respectfully submit that Claim 6 as now amended is |
patentable for this additional reason, and Claims 7-10 that depend on Claim 6 are also patfentable.

C. Claims 11, 12, 16, and 17 '

Claims 11, 12, 16, and 17 are rejected under 35 USC § 102(b) as being én'ltticipau:df by
United States patent no. 6,084,295 of Horiuchi et al. (Horiuchi). ;

The official action alleges that bonding pad 22 corresponds to the mounting pad te:cited in
claim 11. The applicants respectfully thank the Examiner for clearly identifying the elemefnt
allgeged to correspond to the mounting pad. The prior official action did not indicate that
Horiuchi’s bonding pad 22 corresponded to the mounting pad. In responding to the prior ofﬁcml
action, the applicants took the reference to “upper surface™ to refer to the upper suxface of
substrate 5 rather than to the upper surface of bonding pad 22. It appears that this is not Wilat the
Examiner intended.

The applicants respectfully subrmit that bonding pad 22 cannot accurately be said té)
correspond to ““a conductive mounting pad located on one of the major surfaces” as recitecél in the
original version of Claim 11. Horiuchi shows bonding pad 22 located in a region of subst.riate 5
outside that occupied by semiconductor chip 10. The original version of Claim 11 recites m part:
“a semicopductor die attached to the mounting pad.” The applicants respectfully submit t}{at chip
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10 cannot accurately be described as attached to bonding pad 22.

Moreover, Honuchi shows vias 16 underlying chip 10. Figure 1 shows the ends of vias
16 adjacent chip 10 lying flush with the surface of substrate S. The applicants therefore
respectfully submit that the ends of vias 16 therefore cannot accurately be said to be “on” the
major surface of the substrate. The official action provides no indication of where may be found
in Horiuchi’s disclosure a teaching that bonding pads similar to bonding pads 22 exist under chip
10. The applicants have been unable to find such teaching. Figures 7(a) and 7(c) referred to the
prior official action show structures of pads to which bonding wires 20 are attached, and not of
the vias underlying chip 10.

Nevertheless, to advance prosecution of the application apd to conform Claim 11 with
Claim 1, the applicants have amended Claim 11 to recite: “located on one of the major surfaces,
a conductive die mounting pad dimensioned to accommodate the semiconductor die” and *in
which the semiconductor die is mounted on the die mounting pad with a major surface thereof in
contact with the mounting pad.” The applicants respectfully submit that Horiuchi’s device lacks
any element described by the quoted elements of Claim 11 as now amended.

Accordingly, the applicants respectfully submit that Claim 11 as now amended is
patentable. The applicants further submit that Claims 12-19 that depend on Claim 11 are
patentable due to the patentability of Claim 11.

. CLAIM REJECTIONS UNDER 35 USC § 103(a)

A. Claims 3 and 8

Claims 3 and 8 are rejected under 35 USC § 103(a) as being unpatentable over Wyland as
applied to Claims 1, 2, 4, 6, 7 and 10 in view of Innovative PCB Reinforcement, ELECTRONIC
PACKAGING AND PRODUCTION, 1 (1997) (the Article).

The official action states that Wyland does not disclose a substrate material composed of
epoxy laminate and looks to ELECTRONIC PACKAGING AND PRODUCTION for a disclosure .df this

material. The official action states: i

Hence, it would have been obvious to one of ordinary skill in the art at the time of the jnvention tol
combine the disclosures of Electronic Packaging and Technology with Wyland to obtain a device
with increased reliability and reduced fatigue at joints (p. 1, left column, 5 th para.).
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The Article discloses mounting thin, small outline integrated circuit packages (TSOPs) on
a multilayer reinforced epoxy laminate printed circuit board. The TSOPs are composed of a
semiconductor die attached to a metal lead frame. The die and part of the lead frame are |
encapsulated. Portions of the lead frame remote from the die are attached to the printed ci:n:uit
board by solder. The use of an epoxy laminate as the material of the printed circuit board?was
apparently motivated by the need for the printed cixcuit board to match the coefficient of thermal
expansion of the TSOPs to increase the reliability of solder coﬁnectjons between the TSQPS and
the printed circuit board. |

The structure of Wyland's device is different: a semiconductor die 30 is flip-chip |
mounted on first circuitry metallizations 61 located on the surface of a substrate 60.

The applicants respectfully submit that the person of ordinary skill in the art wou]%d
appreciate that the thermal expansion considerations of the semiconductor die 30 of Wyland’s
semiconductor device are so different from those of a TSOP attached to a printed circuit $Oard
that such person would consider any teaching set forth in the Article with respect to the pli'inted
circuit board material as inapplicable to choosing the substrate material of Wyland's
semiconductor package. Accordingly, the applicants respectfully submit that the cited reférences
lack any teaching or suggestion that could properly be regarded as providing a motivation;‘ fora
person of ordinary skill in the art to combine the references in the manner proposed in the
official action.

The official action states that multilayer laminate boards are extremely well knowﬁ in the
art and widely utilized. The applicants do not dispute this. However, the applicants respectfully
remind the Examiner that the fact that multi-layer boards are known does not make it obvious to
modify Wyland’s semiconductor device to incorporate 2 multilayer board absent a tcachirig or
suggestion in the cited references that can properly regarded as a motivation for a person (?)f
ordinary skill in the art to make such modification. The applicants respectfully submit that the
passage of the Article cited in the official action does not rise to this level. It simply desc'ri?bes an
advantage that arises in the specific circumstance in which TSOPs are mounted on a PCl_i!
printed circuit board. The applicants have been unable to find anything in the Article that feaches
or suggests that this advantage would be obtained in the context of Wyland’s semiconductor
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package in which a semiconductor die is ﬂip-ichip mounted on a substrate. The applicants have
been unable to find anything in Wyland’s diszg:losure that teaches or suggests that his
semiconductor package has problems with soider joint reliability.

Moreover, the official action does notiindicatc where in the cited references may be
found a teaching or suggestion that would provide a person of ordinary skill in the art with a
reasonable expectation of success in the event such person were to attempt to modify Wj]md's
semiconductor package in the manner suggested in the official action. '

Additionally, the applicants respectfully submit that Wyland’s semiconductor package,
modified as proposed in the official action, would still lack a die mounting pad, for the reason set
forth above with reference to Claim 1. Accordingly, the applicants respectfully submit thét the
proposed combination of references does not teach or suggest every element of claims 3 and 8.

The applicants therefore respectfully submit that the rejection of ¢laims 3 and 8 is;
improper because the prima facie case of obviousness set forth in the official action does not
meet the requirements set forth in MPEP § 2143. The applicants therefore respectfully request
that the rejection be withdrawn. i

B. Claims 5 and 10

Claims 5 and 10 are rejected under 35 USC § 103(a) as being unpatentable over Wyland
as applied to Claims 1, 2, 4, 6, 7 and 10 in view of Wilson et al. (HANDBOOK OF MULTILEVEL
METALLIZATION FOR INTEGRATED CIRCUITS, 868-872 (Wilson). ;

The official action indicates that Wyland does not disclose a conductive interconoecting
element (via) comprising tungsten and Jooks to Wilson for a teaching of conductive interconmect
elements (vias) composed of tungsten. The official action states: ,

It would have been obvious to one of ordinary skill in the art at the time of the invention to
combine Wilson et al. with Wyland to reduce costs (p. 868, lines 11 - 12) and reduce signal de]ays
(p- 872, Figure 10).

The cited passage of Wilson’s disclosure describes the advantages of CVD tungstén
contacts and via plugs in integrated circuits. The official action proposes to apply Wilson’s
teachings to the choice of the material to fill through holes 62 extending through the substrate 60
of Wyland’s semiconductor package. The applicants respectfully submit that the substrate of a
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semiconductor package cannot accurately be referred to as an integrated circuit. Accordingly, the
applicants respectfully submit that the person of ordinary skill in the art would regard Wilson’s
teaching with respect to the material of the interlayer plugs of an integrated circuit inapplicable
to the choice of material to fill the through holes 62 of Wyland’s semiconductor package.
Accordingly, the applicants respectfully submit that the cited passage of Wilson’s disclosure
does not provide a sufficient motivation for a person of ordinary skill in the art to make the
combination of references proposed in the official action. :

Moreover, the applicants respectfully submit that Wilson is non-analogous art and hence,
is not a valid reference with respect to the invention claimed in Claims 35 and 10. The invention
claimed in Claims 5 and 10 relates to a packaging device for a semiconductor die. Wilson’s
disclosure relates to the structure of the semiconductor die itself. The Manual of Patent
Classification classifies Horiuchi’s semiconductor device, which is analogous prior art, in class
257, subclass 690, whereas integrated circuit vias appear to fall into class 438.

The sentence that includes the passage of Wilson’s disclosure cited in the official action
as constituting a motivation reads: “There are also attempts to use a selective CVD tungsten
because of the potential process simplification and cost savings.” The applicants respectﬁ}ny
submit that this passage of Wilson’s disclosure does not indicate whether the attempts have been
successful or that the potential cost savings have been achieved. Moreover, the applicants have
been unable to find any teaching in the cited passage or elsewhere in Wilson’s disclosure that
teaches or suggests that tungsten provides a cost advantage in an application other than in an
integrated circuit. The applicants respectfully remind the Examiner that obviousness is no%t
established if a person of ordinary skill might find it obvious to try to wodify the tcachmg of one
reference in accordance with the teachings of another. “[Tlhis is not the standard of 35 USC §
103.” In re Geiger, 815 F2d 686, 688, 2 USPQ2d 1276, 1278 (Fed. Cir. 1987).

The official action additionally cites Wilson’s Figure 10 as demonstrating that tungsten
interconnects and inter-layer plugs reduce signal delays, and thus provide a motivation. fI'fhe
applicants respectfully submit that Figure 10 demonstrates that, with respect to signal deléy in an
integrated circuit, tungsten performs marginally better than aluminum but performs significantly
worse than copper. The applicants therefore respectfully submit that, if anything, Wilson’zs
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Figure 10 teaches away from using tungsten.

Moreover, the applicants have been unable to find anything in Wyland’s disclosure that
teaches or suggests that his semjconductor package is costly to manufacture and/or suffers from
problems with signal delay that would provide a person of ordinary skill in the art with a
motivation to look outside Wyland’s disclosure for a solution to such problems.

The official action does not indicate where in the cited references may be found a
teaching or suggestion that would provide a person of ordinary skill in the art with a reasonable
expectation of success in the event such person were to undertake the modification of Wyland’s
semiconductor package proposed in the official action.

Finally, the applicants respectfully submit that Wyland’s semiconductor package,
modified as proposed in the official action, Jacks the die mounting pad recited in Claim 1 on
which Claims 5 and 10 depend for the reasons set forth above with reference to Claim 1.
Accordingly, the applicants respectfully submit that the proposed combination of references does
not teach or suggest all the claim limitations recited in Claims 5 and 10.

The applicants therefore respectfully submit that the rejection of claims 5 and 10 is
improper because the prima facie case of obviousness set forth in the official action does not
meet the requirements set forth in MPEP § 2143. The applicants therefore respectfully request

that the rejection be withdrawn.

C. Claim 9

Claim 9 is rejected under 35 USC § 103(a) as being unpatentable over Wyland as applied
to Claims 1, 2, 4, 6, 7 and 10 in view of United States patent no. 6,620,720 of Moyer et al:
(Moyer).

‘The official action indicates that Wyland does not disclose that the bond pad is composed
of coppet and looks to Moyer at (col. 2, lines 48 - 49) for a disclosure of a copper contact (bond)
pad (31) (Figure 1) formed on the silicon substrate for either wire bonding or solder bump

bonding. The official action states: !

It would have becn obvious 10 one of ordinary skill in the art at the time of the invention to-
combine Moycr with Wyland to provide a contact (bond) pad of low cost and high conduwvaty
(Moyer, col. 1, lines 41 - 43).
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The applicants acknowledge that the cited passage of Moyer’s disclosure describe%,s the
advantages of using copper as the material of the interconnects of an integrated circuit. }iowever,
in the lines following the cited passage of Moyer’s disclosure, Moyer discloses some of t'pe many
difficulties of using copper as the material of the interconnects of an integrated circuit. Mioyer
discloses a solution to the problems of using copper to form the bonding pads of an integx?‘ated
circuit. Moyer’s solution involves the deposition of several additional layers over the copper
bonding pad. The applicants respectfully submit that the person of ordinary skill in the art would
appreciate that the main motivation for adopting copper interconnects in integrated circtiiits,
namely, maintaining low-resistance connections despite ever-decreasing feature sizes, doéas not
apply to selecting the material of the bonding pads of Wyland’s semiconductor package. 'Ihe
applicants respectfully submuit that this absence of a motivation to use copper, together W1th
Moyer’s disclosure of the additional difficulties of using copper, means that such person Gvould
have no motivation to adopt the teaching set forth in Moyer’s disclosure with respeet to thc
matenal of the bonding pads of Wyland’s semiconductor package. i

The applicants additionally submit that Moyer is non-analogous art and, hence, is not a
valid reference with respect to the invention claimed in Claim 9. The invention claimed i in
Claim 9 relates to the sticture of a packaging device for a semiconductor die. Moyer’s . .
disclosure relates to structures for the bonding pads of an integrated circuit having copper§
interconnects. The Manual of Patent Classification classifies Horiuchi’s semiconductor dévice,
which is analogous prior art, in class 257, subclass 690, whereas it classified Moyer’s disélosure
in class 438, subclass 612. i

The official action assexts that col. 1, lines 41-43, of Moyer’s disclosure provides more
than sufficient motivation to use Moyer’s copper contact pad in Wylapd’s semiconducto,ré
package. The applicants do not dispute that the cited passage of Moyer’s disclosure teaché:s the
desirability of using copper as an jnterconnect material in an integrated circuit. However, i;lle
portion of Wyland’s semiconductor package the Exarniner is proposing to modify is '
metallization 61 that forms part of the semiconductor package and is not part of semjg:ond?uctor
die 30. The applicants have been unable to find anything in Moyer’s disclosure that: teachés or
suggests the desirability of making an element of a semiconductor package corresponding{ to
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Moreover, the applicants respectfully submit that the portion of Moyer’s disclosure cited
in the official action quotes is taken out of the context of the discussion of the problems of using
copper as an interconnect material in integrated circuits that immediately follows the cited
passage. The applicants respectfully submit that this portion of Moyer’s disclosure would
discourage & person of ordinary skill in the art from using copper as the interconnect material of
an integrated circuit absent the compelling reason of high-frequency performance. The af:plicants
further submit that Moyer is silent with respect to the suitability of copper in applications such as
Wyland’s metallization 61, and that this would further discourage the person of ordinary skill in
the art from making the modification proposed in the official action. Moreover, in view of the
caveats uttered by Moyer about the problems of using copper, Moyer’s disclosure as a whole
cannot reasonably be regarded as providing the person of oxdinary skill in the art with a |
reasopable expectation of success in the event such person were to atternpt to perform the
proposed modification of Wyland’s semiconductor package. Finally, the applicants note that they
bave been unable to find anything in Wyland’s disclosure that teaches or suggests that the
performance of his semiconductor package is unsatisfactory at high frequencies. Such teaching
might motivate the person of ordinary skill in the art to ignore Moyer's teaching with regard to
the difficulties of using copper, but no such teaching or suggestion can be found.

The official action does not indicate where in the cited references may be found a
teaching or suggestion that would provide a person of ordinary skill in the art with a reasonable
expectation of success in the event such person were to undertake the modification of Wyland’s
semiconductor package proposed in the official action.

Additionally, the applicants submit that Wyland’s semiconductor package, modified as
proposed in the official action, would still lack a die mounting pad for the reason set forth. above
with reference to Claim 1. Accordingly, the applicants respectfully submit that the proposed
combination of references does not teach or suggest every element of claim 9.

The applicants therefore respectfully submit that the rejection of claim 9 is improper
because the prma facie case of obviousness set forth in the official action does not meet the

requirements set forth in MPEP § 2143. The applicants therefore respectfully request that the
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rejection be withdrawn.

D. Claims 13 and 18 ;

Claims 13 apd 18 are rejected under 35 USC § 103(a) as being unpatentable overé
Horiuchi as applied to Claims 11, 12, 16, and 17 in view of Electronic Packaging and
Production (the Article).

The official action indicates that Horuichi does not disclose a substrate material |
composed of epoxy laminate and looks to Electronic Packaging and Production for a dlsclosure

of this material. The official action states:

Hence, it would have been obvious to one of ordinary skill in the art at the time of the invention to
combine the disclosures of Electronjc Packaging and Technology with Horuichi et al. to obtain a
device with increased reliability and reduced fatigue at joints (p. 1, left colurmn, Sth para.).

The disclosure of the Article is described above with reference to claims 3 and 8. |

The applicants respectfully submit that structure of Horiuchi’s device package is ciifferent
that of the TSOPs discussed in the Article: in Horiuchi’s device package, semiconductor t.élie 10is
attached directly to the surface of substrate 5. The applicants respectfully submit that the iaerson
of ordinary skill in the art would appreciate that the thermal expansion counsiderations of |
Horiuchi’s semiconductor device are so different from those of a TSOP attached to a printed
circuit board that such person would consider any teaching set forth in the Article with respect to
printed circuit board material as inapplicable to choosing the substrate material of Horiuchi’s
semiconductor device. Accordingly, the applicants respectfully submit that the rationale set forth
in the official action for combining the cited references does not meet the requirements set forth
in MPEP § 2143.

Additionally, the applicants respectfully submit that Horiuchi’s semiconductor de\;ice,
modified as proposed in the official action, would still lack “located on one of the major
surfaces, a conductive die mounting pad dimensioned to accommodate the semiconductor;die”
and “in which the semiconductor die is mounted on the die mounting pad with a major siuz'face
thereof in contact with the mounting pad.” for the reasons set forth above with reference t(:) claim
11. Accordingly, the applicants respectfully submit that the proposed combination of references

does not teach or suggest every element of claims 13 and 18.
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The official action does not indicate where in the cited references may be found a
teaching or suggestion that would provide a person of ordinary skill in the art with a reasonable
expectation of success in the event such person were to undertake the modification of
Horiguchi’s semiconductor device proposed in the official action.

Accordingly the applicants respectfully submit that the rejection of claims 13 and.18 is
improper because the official action does not set forth a prima facie case of obviousness that

complies with the requirements set forth in MPEP § 2143.

E. Claims 15 and 20

Clairos 15 and 20 are rejected under 35 USC § 103(a) as being unpatentable over
Horuchi as applied to Claims 11, 12, 16, and 17 in view of Wilson.

The official action indicates that Horuichi does not disclose a conductive interconnecting
element (via) comprising tungsten and looks to Wilson for a disclosure of this material. The
official actjon states:

It would have been obvious to one of ordinary skill in the art at the time of the invention to
combine Wilson et al. with Horuichi et al. to reduce costs (p. 868, lines 11-12) and reduce sxgual
delays (p. 872, Figurc 10).

For reasons corresponding to those described above with reference to Claims 5 and 10,
the applicants respectfully submit that the rejection of claims 15 and 20 is improper because the
prima facie case of obviousness set forth in the official action does not comply with the
requirements set forth in MPEP § 2143. Specifically, the official action does ot set forth a
motivation that complies with the requirements set forth in MPEP § 2143, the official acti’bn does
not indicate where in the cited references may be found a teaching or suggestion that would
provide a person of ordinary skill in the art with a reasonable expectation of success in thé event
such person were to undertake the modification of Horiuchi’s semiconductor device propéscd in
the official action and the proposed combination of references does not teach or suggest all the

claim limitations.

F. Claim 19
Claim 19 is rejected under 35 USC § 103(a) as being unpatentable over Horuichi as
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applied to Claims 11, 12, 16, and 17 in view of Moyer and Wyland.

The official action states that Horuichi does not disclose that the mounting pad, bbnd pad,

and connecting pad are composed of copper and looks to Wyland for a teaching of a mounting
pad and a connecting pad (63) composed of copper and looks to Moyer for a teaching ofa
copper contact (bond) pad (13) (Figure 1) formed on the silicon substrate for either wire bondmg

or solder bump bonding. The official action states:

It would have been obvious to one of ordinary skill in the art at the time of the invention to
combine Moyer et al. and Wyland with Hornichj et al. to provide a metallic contact structures of
Jow cost and high copductivity (Moyer et al., col. 1, lines 41-43).

For reasons comresponding to those described above with reference to Claim 9, the
applicants respectfully submit that the rejection of claim 19 is improper because the prima facie
case of obviousness set forth in the official action does not comply with the requirements éset
forth in MPEP § 2143. Specifically, the official action does not set forth a motivation that
complies with the requirernents set forth in MPEP § 2143, the official action does not indicate
where in the cited references may be found a teaching or suggestion that would provide a person
of ordinary skill in the art with a reasonable expectation of success in the event such pcrsén were
to undertake the modification of Horiuchi’s semiconductor device proposed in the ofﬁciaf action
and the proposed combination of references does not teach or suggest all the claim limitations.

The applicants respectfully request that the amendments set forth above be entcn:d: and
that Examiner reconsider the rejection of the rejected claims. The applicants believe that tiae
application as now amended is in condition for allowance, and respectfully request such
favorable action. If any matters remain outstanding in the application, the Examiner is
respectfully invited to telephone the applicant attorney at (650) 485-3015 so that these matters

may be resolved.
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Respectfully submitted,
Kong Weng Lee et al.

Tan Hardcastle
Reg. No. 34,075

Dated: ° §D %L

Agilent Technologies, Inc.
Legal Department, MS DLA429
P.0O. Box 7599 Tel.: (650) 485-3015
Loveland, CO 80537-0599
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CLAIMS AS AMENDED — PART i

Lt [ b|oS o omERTHN

(Cotumn 1) (Column2)  (Column3) \SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST
Z REMAINING NUMBER | PRESENT RAT ADDI- RATE ADDI-
> AFTER PREVIOUSL! EXTRA TIONAL INAL
] ANENDWMENT PAID FOR EE Fi
Total * Minus | ** Q C =
g (37 CFR 1.16(c)) {Q\O — XS = \ OR XS = \
Z | Independent . . d Minus | " \ -
g {37 CFR 1.16(0)} Q 3 — XS = OR XS =
<< | FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(d)) +s - OR +s -
TOTAL ToTAL N
ADD'L FEE CR ADD'L FEE
(Column 1) (Column 2)  (Column 3)
CLAIMS HIGHEST
f REMAINING NUMBER PRESENT RATE ADDI- RATE ADDI-
= AFTER PREVIOUSLY EXTRA TIONAL TIONAL
i AMENDMENT PAID FOR FEE FEE
s Total * Minus | ** =
0 LG CrR .16 XS = OR XS$___=
Z | Independent . Minus | *** =
UEJ (37 CFR 1.16(b)} XS = OR Xs___=
<L | FIRST PRESENTATIH OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16i)) +s - oR 4 -
TOTAL TOTAL
ADD'L FEE OR ADD'L FEE
(Column 1) . (Column 2) " (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT RATE ADDI- RATE ADDI-
AFTER PREVIOUSLY EXTRA TIONAL TIONAL
& AMENDMENT PAID FOR FEE FEE
= Total * Minus | ** =
Ia) (37 CFR 1.16(c)) X$ = OR XS =
Z | Independent . Minus | *** =
|_§u {37 CFR 1160} XS = OR XS =
<C| FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(d)) +s - OR 4+ -
TOTAL TOTAL -
ADD'L FEE OR ADD'L FEE -

* {f the entry in column 1 is less than the entry in column 2, write “0" in column 3.
** |f the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20".
*+ |f the “Highest Number Previously Paid For" IN THIS SPACE s less than 3, enter *3".

The "Hichest Number Previously Paid For” (Total or Independent) is the highest number found In the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is g d by 35 U.S.C. 122 and 37 CFR 1.14. This collection Is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commercs, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissloner for Patents, P.O. Box 1450, Alexandria, VA 22343-1450. :

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2
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Application No. Applicant(s)
Advisory Action 10/608,605 LEE ET AL.
Before the Filing of an Appeal Brief Examiner Art Unit
Thomas J. Magee 2811

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 08April 2005 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.

1. X] The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of
this application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which
places the application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or
(3) a Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the
following time periods:

a) D The period for reply expires months from the mailing date of the final rejection.

b) |Z The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In no
event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN TWO
MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee have

been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee under 37

CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as set forth in (b)

above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b). '

NOTICE OF APPEAL ‘

2. (JThe Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date
of filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal.
Since a Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3.[X) The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because
(@)X They raise new issues that would require further consideration and/or search (see NOTE below);

(b)L_) They raise the issue of new matter (see NOTE below);

()Y They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for

appeal; and/or
(d)[] They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: . (See 37 CFR 1.116 and 41.33(a)).

4. [} The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5.1 Applicant's reply has overcome the following rejection(s):

6. [] Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling
the non-allowable claim(s).

7. For purposes of appeal, the proposed amendment(s): a) [X will not be entered, or b) [] will be entered and an explanation of
how the new or amended claims would be rejected is provided below or appended.

The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:

Claim(s) objected to:

Claim(s) rejected: 1-20.

Claim(s) withdrawn from consideration:

AFFIDAVIT OR OTHER EVIDENCE

8. [[] The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary
and was not earlier presented. See 37 CFR 1.116(e).

9. [ The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be
entered because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

10. [J The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER

11. [X] The request for reconsideration has been considered but does NOT place the application in

(See attached sheet).
12. [[] Note the attached Information Disclosure Statement(s). (PTO/SB/08 or PTO-1449) Pa
13. [J Other: .

ditiogt for allowance because:

EDDIE LI

EE
SUPERVISORY PATENT EXAMINER
TECHMOLOGY CENTER 2800

U.S. Patent and Trademark Office
PTOL-303 (Rev. 4-05) Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 05132005
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Application/Control Number: 10/608,605 Page 2
Art Unit: 2811

item 3a) :
The proposed amendments to Claims 1, 6, 11, and 16 will not be entered because they raise

new issues that would require further consideration and/or search.

tem 11 :
The request for reconsideration has been carefully considered, in terms of Arguments presen-

ted by Applicant relevant to Claim rejections, but these have not been found to be persuasive.

With regard to Claim 6, (pp. 6 — 7, Response) Applicant is correct in the contention that (31) is
the bond pad element and (61) is an interconnecting structure. There was a mistype of num-
bers and (31) is correct, as stated in the earlier Non-Final action. Remaining remarks are
addressed to an amendment, and as stated above, further consideration and/or search will be

required.

With regard to Claim 11, (pp. 7 — 8, Response) the (unamended) claim recites, “a bonding pad
located on one of the major surfaces,” and Figure 1 discloses (22) a bonding pad on one of the

major surfaces (Col. 3, lines 41 — 47), such that the reference reads on the recited claim.

With regard to Claims 3 and 8 (pp.8 — 10, Response), it should be noted that the Office Action
recites the referenced article as evidence that multilayer laminate boards are well known and
widely used in the art, a fact to which Applicant concedes (p. 9). The contention by Applicant

that it would not be obvious to use the multilayer laminate boards with Wyland is not correct.

114 of 270 SEOUL SEMICONDUCTOR CO., LTD.,
and SEOUL SEMICONDUCTOR, INC.
EX. NO. 1002



Application/Control Number: 10/608,605 Page 3
Art Unit: 2811

Wyland discloses (Abstract) that the invention includes a thermally conductive foam to conduct
heat away from the device. As such. It is both an intent and an objecttive in the invention of
Wyland to reduce heating of the device (Col. 1, lines 16 — 29). The design and use of multilayer
boards with interlayer (metal) layers has been routinely used and provides an avenue for
additional dissipation (See, for example, Adam, Proc. IEEE Semi-Therm Symp., 1994) Hence,

the use of multilayer boards in Wyland has more than adequate motivation for combining.

With regard to Claims 5, 10, 15, and 20, (pp.10 — 12, and 16, Response), attempts to place
Wilson et al. into class 438 are not germane, since Wilson et al. is a textbook and a non-patent
literature source. Further, the actual cost analysis of process steps is also not germane and
beyond the purview of this Office Action. In regard to signal delay, Applicant has misread the
Wilson et al. reference (p. 870). For “long” lines of increased width, as present in Wyland, the
advantage is to tungsten. Hence, there is both advantage and motivation for modifying Wyland

and including tungsten as the interconnect.

With regard to Claim 9 (pp. 12 — 14, Response), the advantages of using copper for contact
bond pads (13) (Figure 1) in Moyer et al. is conceded by Applicant (p. 13). Since a solder layer
(Col. 7, lines 19 — 21) is present on bond pad 31 in Wyland, the motivation for combining
Wyland and Moyer et al.is clear, i.e., to improve solder bonding to the bond pad layer (Moyer

et al., Col. 2, lines 19 — 21).Prima facie obviousness is indeed established. Contentions that

115 of 270 SEOUL SEMICONDUCTOR CO., LTD.,
and SEOUL SEMICONDUCTOR, INC.
EX. NO. 1002



Application/Control Number: 10/608,605 Page 4
Art Unit: 2811

Moyer et al. is non-analagous art (p. 13) are not germane, since Moyer et al. is clearly disclos-
ing within the semiconductor device/packaging area and is dislosing a “layered structure” (Col.

2, line 54).

With regard to Claims 13 and 18 (pp. 15 — 16, Response), Horiuchi et al. disclose that the
substrate 5 is a “resinous substrate” (epoxy) (Col. 3, lines 50 — 51), but do not disclose that it
Is a multilayer laminate structure. Since the Electronic Packaging and Production article is
used to identify such structures as routine in the art, it is apparent that a multilayer board could
be used in Horiuchi et al to improve reliability and heat flow, as discussed for Claims 3 and 8.
Further, as mentioned for Item 3 above, the amended claims will require further search and

consideration.

With regard to Claim 19 (pp. 16 — 17, Response), as discussed for Claim 9, the advantages of
using copper for contact bond pads (13) (Figure 1) in Moyer et al. is conceded by Applicant (p.
13). Since a solder layer s present on bond pad in Horuichi et al., the motivation for combining
Wyland and Moyer et al. is clear, i.e., to improve solder bonding to the bond pad layer (Moyer

et al.,, Col. 2, lines 19 —21). Prima facie obviousness is indeed established.

The article by J. Adams, “New Correlations Between Electrical Current and Temperature Rise

in PCB Traces,” is included herein only as a reference to support the response above.
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10/608,605 Reexamination
Notice of References Cited Exarner ATUE
Thomas J. Magee 2811 Page 1 of 1
U.S. PATENT DOCUMENTS
* counts%i‘fflinutm'i‘iﬂz% Code MMID.?\?YY Name Classification
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c | Us- \
D | US-
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F | us- \
G | Us- \
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AGILENT LEGAL LABS Fax:6504855487

Jun 21 2005 8:39 P.02
. AGILENT TEGHNOLOGIES, INC. ATTORNEY DOCKET NO. 70030259:01
* Legal Department, OL429
Inteilectual Proparty Administration
P.0.Box 7599

)
Loveland, Calorado B0537-0599

3

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Inventor(s): Kong Weng Lee, ot al.

-Serial No.: 10/608605

Examiner: Thomas J. Magee
Filing Date: June 27, 2003

Group Art Unit: 2811
Title: Packaging Device For Semiconductor Die, Semiconductor Device Incorporating Same And Methdd Of
Making Same

COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria VA 22313-1450

June 8, 1995.

REQUEST FOR CONTINUED EXAMINATION (RCE) 37 CFR 1.114
Subsection (b) of 35 U.S.C. 132, effective on May 29, 2000, provides for continued examination of an utiity oc ptant application filed on or gfter
$ee The Amarican Invertors Protection Act of 1999 (AIPA). )

Sir:

This is 2 Request for Continued Examination (RCE) under CFR 1.114 of the above-identified application
NOTE:

37 CFR 1.114 12 effsctive on May 20, 2000. If the above epplication was fied priar to May 29, 2000,

prosecution appﬂcsﬂm{bPA)undwOFR1${co{PTD/SM9)hsfeaddaRcEwbowmblefwﬂs
and F

omeearmprﬂ 2000), which Establishad RCE praciice.

sy wish to consider
See C.

amnmuFi
term edjustment pravisions of the AlP]
Interim Rufe, 66 Fed. Reg. 14885 (Mar. 20, 2000), 1233 off. Gaz P8L

Submission under 37 CER 1.114
[x] Previously submitted: ‘

[x] Cons:der the amendment(s)lreply under 37 CFR 1. 116 pmwously ﬁled an April 6, 2005
above will be antet

Consuder the arguments in the Appeal Brief or Reply Brief previously filed on
Other:

[J Enclosed:

[ Amendment/Reply
] Affidavit{s)Declarations(s)
L] information Disclosure Statement {IDS)

AOD gAY vy

L] other: :
R Miscellaneous v
O Suspension of action is requested under 37 CFR 1.103(c) for a period of. months.
The fee for this Suspension is (37 CFR 1.17(j)) $130.00.
[ other:
- ' RECEIVED
i~ 06/22/2003 RFEKADUI 00000025 501078 10608605 OlPEI\AP
01 FC:1251 120.00 DA :
02 FC:180t 790.00 DA JUN 2 2 2000
Rav 08X5 (RCE)

Page 10f2
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AGILENT LEGAL LABS Fax:6504855487

CONTINUED EXAMINATION TRANSMITTAL
(RCE) (37 CFR 1.114) (continued)

RCE filing foe $700.00

[¥] A Petition for Extension of Time
]

One month $120.00
a Two months $450.00

a Three months  $1020.00
[0 . Fourmonths $1590.00

Please charge to Deposit Account 50-1078 the sum of $310.00 . At any time during the pendency of this appli
please charge any fees required or credit any overpayment to Deposit Account §0-1078 pursuant to 37 CFR 1

A duplicate copy of this transmittal letter is enclosed

3 1 heraby certify that this o is being d

with the United States Postal Service as First Clase Eu-l in
an envelope addressed to: Commissioner for Patents,
P.0. Box 1450, Alexandria VA 22313-1450.

Date of Deposit:

OR

[2] | hereby certify that thia paper is being facsimile transmitted
to the Commissioner for Patents on the date shown below.

Date of Facsimile: June 21, 2005

: Lind imura Q
Slgn ahure: W

Rev 06/05 (RCE)

Jun 21 2005 8:39 P.03

ATTORNEY DOCKET NO. 70030259-01

tion,
25,
lan Hardcastlel
Attomey/Agent for Applicant(s)
Reg. No. 34,075 .
. e
Date: June 21, 2005 VP
Telephone No. 850 485 3015 & %
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AGILENT LEGAL LABS Fax:6504855487

Jun 21 2005 8:38 P.01
- i
( Agllent Technaologiss Inc. 650 485-2015 :eieiar.one
Y Lagal Dept. DLg29 650 485-5487 fac?mila
. . P.0. Box 7599 ian_hardcastta@agilent .com
. ey s ot ) ; Lovetand, Colorado 80537-0599
..e®®%... Agilent Technologies
..'°2.-.. Innovating the HP Way
- n
Facsimile

Date: June 21, 2005 Fax pumber: 703-872-9306

To: Examixer Thomas J. Magee Total pages: 3

From: Ian Haxdcastle

Subject: US Patent Application 10/608,605
Attorney Docket: 70030259-1
Filed: June 27, 2003

Enclosed is the a Request for Continued Examination in response to the Advisory Action
dated May 31, 2005.

- Jan Haxdcastle
Reg. No. 34,075

AOD TIEVIIVAY 1538

NOTICE

THIS MESSAGE MAY INCLUDE CONFIDENTIAL INFORMATION

If you are not the person to whom this message is addressed, please notify us mmediately by collect telephone call, Using this
information or showing it to anyone without permission of Agilent Technologies, Inc. may be unlawful under the Uniform Trade Segrets
Act and other laws.
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T hereby centify that this comespondence is being transmitted via facsimile w the
Commissioner for Patents at (703) 872 9306 oo 6 April 2605

M.@)Mﬂ_&,&s

Linda A. Omura

PATENT '
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ;/U AWV

In re Application of: W
' i

Inventor(s): Kong Weng Lee etal. Group Art Unit: 2811
Examiner: Thomas J. Magee

Sedal No.: 10/608,605
Filed: 27 June 2003 (o) (
Title: Packaging Device for Semzconductor Die, Semiconductor Device Incorporating Sqme and 2 Q / Q_.l z ()
Method of Making Same ' >
Atty Docket: 70030259 : 6
O
o
D
AMENDMENT UNDER 37 CFR § 1.116 O
Commissioner for Patents -8
P.O. Box 1450 <
Alexapndria
VA 22313-1450
Sir:

In response to the Official Action dated 9 February 2005, the applicants xespectfully
request entry of the following amendments:
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Application No. Applicant(s)
10/608,605 LEE ET AL.
Office Action Summary Examiner AUt
Douglas W. Owens 2811
-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be tlmely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1 Responsive to communication(s) filed on 6/21/05.
2a)[] This action is FINAL. : 2b)[X] This action is non-final.
3] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)[X Claim(s) 1-20 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s) is/are allowed.
6)X Claim(s) 1-20 is/are rejected.
7)] Claim(s) _____is/are objected to. '
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
0)[] The drawing(s) filed on is/are: a)[] accepted or b)[] objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)(C] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[] Some * ¢)[_] None of:
1. Certified copies of the priority documents have been received.
2.[] cCertified copies of the priority documents have been received in Application No. _____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) |Z Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [ Notice of Drafisperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [J tnformation Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) L] Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date . 6) ] other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20050922
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Application/Control Number: 10/608,605 Page 2

Art Unit: 2811
DETAILED ACTION
Continued Examination Under 37 CFR 1.114
1. A request for continued examination under 37 CFR 1.1 14, including the fee set

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.1?(e) has beén timely paid, the fénality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on June
21, 2005 has been entered.
Claim Objections

2. Claims 1 - 10 are objected to because of the following informalities: in line 7 of
claim 1, --of the substrate;- should be inserted after “surfaces”, since a major surface of
the die is also referenced in the claim. Appropriate correction is required.

Claim Rejections - 35 USC § 102
3.  The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States. .

4. Claims 1, 2,6, 7, 11, 12, 16 and 18 are rejected under 35 U.S.C. 102(b) as being
anticipated by US Patent No. 6,268,654 to Glenn et al. |

Regarding claims 1 and 11, Glehn et al. teach a packaging device for a
semiconductor die, (Fig. 5) comprising:

a substantially planar substrate (200) having opposed major surfaces;

128 of 270 SEOUL SEMICONDUCTOR CO., LTD.,
and SEOUL SEMICONDUCTOR, INC.
EX. NO. 1002



129 of 270

Application/Control Number: 10/608,605 Page 3
Art Unit: 2811

a conductive die mounting pad (222) dimensioned to accommodate the die (100),
the pad being located on one of the major surfaces, and in contact with a major surface
of the die;

a conductive connecting pad (221) located on the othef of the major surfaces of
the substréte; and |

‘a conductive interconnecting element (220) extending through the substrate and
electrically interconnecting the mounting pad and the connecting pad.

Regarding claims 2, 7, 12 and 18, Glenn et al. teach a device, in which the
substrate comprises ceramic (Col. 5, lines 19 — 27).

Regarding claims 6 and 16, Glenn et al. teach a device, further comprising:

a bondihg pad (204) smaller in area than the die mounting pad, the bonding pad
located on the one of the major surfaces;

an additional conductive connecting pad (209) located on the other of the major
surfaces; and

an additional conductive interconnecting element (203) extending through the
substrate and electrically interconnecting the bonding pad and the additional connecting
pad.

Claim Rejections - 35 USC § 103
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the

“invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

SEOUL SEMICONDUCTOR CO., LTD.,
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6. Claims 4, 5, 9, 14, 15, 19 and 20 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Glenn et al.

Regarding claims 4, 9, 14 and 19, Glenn et al. teach a device, wherein the
mounting pad comprises one of copper and gold (Col. 12, lines 40 — 44). Glenn et al.
do not teach forming the connecting pad and the bonding pad to comprise copper,
silver, gold, nickel or tungsten. Copper, silver, gold, nickel and tungsten are well known
materials that are well suited for the intended use. It would have been obvious to one of
ordinary skill in the art to use the cited materials, since it is desirable to use materials
that are known and suited for the intended use. T_he selection of a known material
based on its suitability for its intended use supported a prima facie obviousness
determination in‘Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 65 USPQ
297 (1945).

Regarding claims 5, 10, 15 and 20, Glenn et al. do not teach that the conductive
interconnecting element comprises tungsten. Tungsten is a known material that is well

suited for use in an interconnecting element. It would have been obvious to one of

ordinary skill in the art to use tungsten for the interconnect since it is a known material

that is well suited for the intended use. .
7. Claims 3, 8 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Glenn et al. as applied to‘ claims 1, 6 and 11 above, and further in view of US
Patent No. 6,191,477 to Hashemi.

Glenn et al. do not teach a device, wherein the substrate is an epoxy laminate or

silicon. Hashemi teaches a device, wherein the substrate is an epoxy laminate (Col. 3,
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lines 1-7). It would have been obvious to one of ordinary skill in the art at the time the
invention was made, to incorporate the teaching of Hashemi into the device taught by
Glenn et al., since it is desirable to use materials that known and well suited for the

intended use.

8. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Glenn et

al. as applied to claim 16 above, and further in view of US Patent No. 6,084,295 to
Horiuchi et al.

Glenn et al. do not teach a device further comprising an encapsulant
encapsulating the semiconductor die and at least a portion of the major surface of the
substrate on which the mounting pad is located. Horiuchi et al. teach an encapsulant
encapsulating the semiconductor die and at least a portiqn of the major surface of the
substrate on which the mounting pad is located. It would have been obvious to one of
ordinary skill in the art to incorporate the teaching of Horiuchi et al. into the device
taught by Glenn et al. since it desirable to protect the device from the, elements.

Response to Arguments
9. Applicant's arguments with reépect to claims 1 — 20 have been considered but
are moot in view of the new ground(s) of rejection.
Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Douglas W. Owens whose telephone number is 571-

272-1662. The examiner can normally be'reached on Monday-Friday.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Steven H. Loke can be reached on 571-272-1657. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

‘Business Center (EBC) at 866-217-9197 (toll-free).

@M,k/ﬂw Douglas W Owens

Examiner
Art Unit 2811

DWO
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AVAGO TECHNOLOGIES, INC.

.0. Box 1920

-
— Serial No.:

Filing Date:

ver, Colorado 80201-1920

ATTORNEY DOCKET NO. 70030259-1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Kong Weng Lee et al.

10/608,605

Examiner: Owens, Douglas W

June 27, 2003 Group Art Unit: 2811

Title: Packaging Device for Semiconductor Die, Sémiconductor Device Incorporating Same
and Method of Making Same

COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria VA 22313-1450

Sir:

TRANSMITTAL LETTER FOR RESPONSE/AMENDMENT

Transmitted herewith is/are the following in the above-identified application:

[x] Response/Amendment [ Petition to extend time to respond
[x] New fee as calculated below [0 Supplemental Declaration
[] No additional fee (Address envelope to "Mail Stop Amendments")
[0 other: (Fee $ )
CLAIMS AS AMENDED BY OTHER THAN A SMALL ENTITY
1) (2) (3) 4) (5) (6) (7)
FOR CLAIMS REMAINING | NUMBER |  HIGHEST NUMBER PRESENT | RATE | ADDITIONAL
AFTER AMENDMENT | EXTRA | PREVIOUSLY PAID FOR | EXTRA FEES
TOTAL _
CLAIMS 21 MINUS 20 = 1 X 50 $ 50
INDEP. -
CLAIMS 3 MINUS 3 = 0 x 200 $ )
[CJFIRST PRESENTATION OF A MULTIPLE DEPENDENT CLAIM +360 $ 0
EXTENSION 75T MONTH 2% MONTH IOMONTH | 4™ MONTH $ 0
FEE 120.00 [1] 450.00 [] 1020.00 [] 1590.00 (1
OTHERFEES | © 0
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT | & 50

T

Charge $50 _to Deposit Account 50-3718. At any time during the pendency of this application, please charge
any fees required or credit any over payment to Deposit Account 50-3718 pursuant to 37 CFR 1.2 5. Additionally
please charge any fees to Deposit Account 50-3718 under 37 CFR 1.16, 1.17, 1.19, 1.20 and 1.21. A duplicate .
copy of this transmittal letter is enclosed.

| hereby certify that this correspondence is being Deposited
with the United States Postal Service as First class mail in an P.S. Dara
envelope addressed to. Commissioner for Patents, L
PO Box 1450, Alexandria, VA 22313-1450.

Date of Deposit: 12/23/2005

Typed Name: P.

Signature:

S. Dara

>

Respectfully submitted,
Kong Weng Lee et al.

By ™

Reg. No. 52,793

Date: 12/23/2005

Rev 10/04 (TransAmd)

Attorney/Agent for Applicant(s)

Telephone No. (404) 610-5689
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78‘ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Re Application of:
Confirmation No.: 2253

Kong Weng Lee
Group Art Unit: 2811

Serial No.: 10/608,605
Examiner: Owens, Douglas W

Filed: 6/27/2003
Docket No. 70030259-1

For: Packaging Device for Semiconductor Die, Semiconductor Device Incorporating
Same and Method of Making Same
AMENDMENT AND RESPONSE-

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450
Sir:

The outstanding non-final Office Action mailed September 27, 2005 has been

carefully considered. In response thereto, please enter the following amendments and

consider the following remarks.

AUTHORIZATION TO DEBIT ACCOUNT

It is not believed that extensions of time or fees for net addition of claims are required,

beyond those that may otherwise be provided for in documents accompanying this paper.
However, in the event that additional extensions of time are necessary to allow consideration of
this paper, such extensions are hereby petitioned under 37 C.F.R. § 1.136(a), and any fees
required therefor (including fees for net addition of claims) are hereby authorized to be charged

to Avago deposit account no. 50-3718.

01/23/2006 JBALINAN 00000011 503718 10608605

01 FC:1202
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AMENDMENTS TO THE CLAIMS
Please amend the present application as follows:

Claims

1. (Currently amended) A packaging device for a semiconductor die, the packaging
device comprising:
a substantially planar substrate having opposed major surfaces;
located-on-one-of the-major-sucfaces:a an electrically conductive die mounting pad
located on one of the major surfaces of the substrate, the conductive die mounting pad

dimensioned to accommodate the die with a major surface of the die in contact therewith;
a first electrically conductive connecting pad located on the other of the major

surfaces of the substrate, the first electrically conductive connecting pad dimensioned to

conform to an industry standard pad layout of a printed circuit board; and

a first electrically conductive interconnecting element extending through the substrate

and electrically interconnecting the mounting pad and the first electrically conductive

connecting pad;

an electrically conductive bonding pad located on the one of the major surfaces of the

susbtrate;

a second electrically conductive connecting pad located on the other of the major

surfaces of the susbtrate; and

a second electrically conductive interconnecting element extending through the

substrate and electrically interconnecting the bonding pad and the second electrically

conducting connecting pad.

2. (Currently amended) The packaging device of claim 1, in which the substrate

comprises one of a ceramic material and a material selected from epoxy laminate and silicon.

3. (Canceled)

4. (Currently amended) The packaging device of claim 1, in which the mounting pad

and the first electrically conductive connecting pad each comprise at least one of copper, silver,

gold, nickel and tungsten.
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5. (Currently amended) The packaging device of claim 1, in which the first electrically

conductive interconnecting element comprises tungsten.

6- 10. (Canceled)

11. (Currently amended) A semiconductor device, comprising:
a semiconductor die comprising metallization on at least a portion of a bottom surface
of the die;

a substantially planar substrate having opposed major surfaces;

located on one of the major surfaces, a conductive die mounting pad dimensioned to
accommodate the semiconductor die;
a conductive connecting pad located on the other of the major surfaces; and
 a conductive interconnecting element extending through the substrate and electrically
interconnecting the mounting pad and the connecting pad,
in which the semiconductor die is mounted on the die mounting pad whereby an

electrical connection is formed between the metallization on the at least a portion of the

bottom surface of the die and with-a-majersurface-thereof in-eontact-with-the mounting pad.

12. (Original) The semiconductor device of claim 11, in which the substrate comprises

ceramic.

13. (Original) The semiconductor device of claim 11, in which the substrate comprises a

material selected from epoxy laminate and silicon.

14. (Original) The semiconductor device of claim 11, in which the mounting pad and

the connecting pad each comprise at least one of copper, silver, gold, nickel and tungsten.

15. (Original) The semiconductor device of claim 11, in which the conductive

interconnecting element comprises tungsten.

16. (Currently amended) The semiconductor device of claim 11, additionally
comprising:

a conductive bonding pad smaller in area than the die mounting pad, the bonding pad
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located on the one of the major surfaces;
an additional conductive connecting pad located on the other of the major surfaces;
an additional conductive interconnecting element extending through the substrate and
- electrically interconnecting the bonding pad and the additional connecting pad;-and; '

the semiconductor die additonally comprising metallization on at least a portion of a
top surface of the die; and

a bonding wire extending between the metallization on the at least a portion of the top

surface of the semiconductor die and the bonding pad.

17. (Original) The semiconductor device of claim 16, additionally comprising an
encapsulant encapsulating the semiconductor die and at least a portion of the major surface of

the substrate on which the mounting pad is located.

18. (Original) The semiconductor device of claim 16, in which the substrate comprises a

material selected from ceramic, epoxy laminate and silicon.

19. (Original) The semiconductor device of claim 16, in which the mounting pad, the
bonding pad and the connecting pads each comprise at least one of copper, silver, gold, nickel

and tungsten.

20. (Original) The semiconductor device of claim 16, in which the conductive

interconnecting element comprises tungsten.

21. (New) A semiconductor device, comprising:

a substantially planar substrate having opposed major surfaces;

an electrically conductive mounting pad located on one of the major surfaces
of the substrate;

a semiconductor die having a metallized bottom major surface that is mounted
on the electrically conductive mounting pad;

a first electrically conductive connecting pad located on the other of the major
surfaces of the substrate; and

a first electrically conductive interconnecting element extending through the
substrate and electrically interconnecting the mounting pad and the first electrically

conductive connecting pad.
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22. (New) The semiconductor device of claim 21 wherein the semiconductor die
comprises a light emitting diode (LED) and the metallized bottom major surface comprises

one of an anode and a cathode of the LED.

23. (New) The semiconductor device of claim 21, further comprising:

an electrically conductive bonding pad located on the one of the major
surfaces of the substrate;

a bonding wire extending between a metallized top major surface of the
semiconductor die and the electrically conductive bonding pad;

a second electrically conductive connecting pad located on the other of the
major surfaces of the substrate; and

a second electrically conductive interconnecting element extending through

the substrate and electrically interconnecting the bonding pad and the second connecting pad.

24. (New) The semiconductor device of claim 23 wherein the semiconductor die
comprises a light emitting diode (LED), the metallized top major surface comprises a first
electrode of the LED and the metallized bottom major surface comprises a second electrode

of the LED.

25. (New) The semiconductor device of claim 21 wherein the first electrically
conductive interconnecting element is selected to withstand an operating temperature when
the semiconductor die is mounted on the electrically conductive mounting pad and to provide
a low-resistance electrical connection between the mounting pad and the first electrically

conductive connecting pad.

26. (New) The semiconductor device of claim 25, wherein the first electrically

conductive interconnecting element comprises tungsten.

27. (New) The semiconductor device of claim 25, wherein the first electrically
conductive interconnecting element comprises a slug of electrically conductive material, the
slug having a diameter selected to press-fit the slug into a through hole located in the

substrate between the mounting pad and the first electrically conductive connecting pad.
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REMARKS
This is a full and timely response to the non-final Office Action mailed September 27,
2005. Reconsideration and allowance of the application and presently pending claims are

respectfully requested.

Present Status of Patent Application
Upon entry of the amendments in this response, claims 1-2, 4-5, and 11-27 remain

pending in the present application. More specifically, claims 21-27 have been newly
submitted with no new material being added; claims 1, 2, 4, 5, 11, and 16 have been currently
amended with no introduction of new matter; and claims 3 and 6-10 have been canceled.
Applicants have canceled these claims merely to reduce the number of disputed issues and to
facilitate early allowance and issuance of other claims in the present application. Applicants
reserve the right to pursue the subject matter of these claims in a continuing application, if
Applicants so choose, and do not intend to dedicate the canceled subject matter to the public.
Reconsideration and allowance of the application and presently pending claims are

respectfully requested.

A. Claim Objections

Statement of the Objection

Claims 1-10 are objected to because of the following informalities: in line 7 of claim 1, -
- of the substrate -- should be inserted after “surfaces”, since a major surface of the die is also
referenced in the claim. Appropriate correction is required.

Response to the Objection

Claim 1 has been appropriately amended as per the Office Action recommendation.
Since the objection has been overcome, Applicants respectfully request allowance of claim 1 as
well as the corresponding dependent Claims 2, 4, and 5 that are currently pending. Claims 3 and

6-10 have been canceled.

B. Claim Rejections under 35 U.S.C. §102(b)

Statement of the Rejection

Claims 1,2,6, 7,11, 12, 16 and 18 are rejected under 35 U.S.C. §102(b) as being
anticipated by US Patent No. 6,268,654 to Glenn et al.

Response to the Rejection

A proper rejection under 35 U.S.C. §102(b) requires that a single prior art reference
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disclose each element of the claim. Furthermore, anticipation requires that each and every

element of the claimed invention be disclosed in a single prior art reference.

Applicants respectfully assert that claims 1, 2, 6, 7, 11, 12, 16 and 18 are now in
condition for allowance. Further remarks elaborating on Applicant’s assertion have been
provided below for each of the rejected claims.

Claim 1

The Office Action asserts that Glenn et al. anticipates Applicant’s Claim 1. However, in
doing so, the Office Action has improperly asserted that certain elements of Glenn et al.
anticipate allegedly equivalent elements of Applicants’ Claim 1. Specifically, attention is drawn
to page 3, lines 6-7 of the Office Action (“a conductive interconnecting element (220) extending

through the substrate and electrically interconnecting the mounting pad and the connecting

pad”), which alleges that Glenn’s thermal via 220 anticipates Applicants’ conductive
interconnecting element 120 that electrically interconnects Applicants’ mounting pad 130 and
connecting pad 140 (FIG. 1B to be used for Applicants’ reference designators).

To the contrary, Applicants respectfully assert that Glenn’s mounting pad and
connecting pad are nof electrically interconnected by thermal via 220. Applicants’ assertion is
based on Glenns’ col. 12 lines 63-67, reproduced below for easy reference:

Substrate 200 includes thermal vias 220, which extend through substrate 200 and
conduct heat from upper surface 201 to lower surface 202 of substrate 200. By
contrast, conductive vias 203 of substrate 200 conduct electrical signals to and from
die 100. (Emphasis added) :

This aspect is described further in Glenns’ col. 13, lines 7-27 reproduced below for easy

reference:

Heat sink metallization 221 is formed on lower surface 202 of substrate 200.
Thermal vias 220 connect metal die pad 222 to heat sink metalization 221.
Accordingly, heat generated by die 100 is conducted from lower surface 102 of die
100 to die pad 222 to thermal vias 220 and thereby to heat sink metalization 221.
Heat sink metalization 221 may be formed on lower surface 202 of substrate 200 by
the same conventional masking and etching process used to form metalizations 204
and 209, as described above. The size and shape of heat sink metallization 221 may
vary, depending on the application. For example, heat sink metalization 221 may be
square or rectangular in shape and may be the same area as die 100. As is
conventionally known, metal solder may be used to thermally connect heat sink
metalization 221 to a printed circuit board to dissipate heat from package 12.

Package 12 includes electrical conductors formed on upper surface 201 and lower
surface 202 of substrate 200. These electrical conductors include metalizations 204
formed on upper surface 201 and metalizations 209 formed on lower surface 202 of
substrate 200. Metalizations 204 and 209 are electrically connected to vias 203.
Although not shown in FIG. 5, conductive contacts similar to contacts 207 and 209 of
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FIG. 1 are formed on the ends of metalization 204 and 209, respectively. (Emphasis
added)

As described above and illustrated in his FIG. 5, Glenn has made a clear distinction
between a thermal via 220 and an electrically conductive via 203 and does not provide any
indication or suggestion that the thermal via 220 may be used for electrical conduction.

However, in the interests of further clarifying the scope of the invention, Applicants have
currently amended Claim 1 to include language that explicitly describes certain aspects related
to connecting pad 140. This language includes the “electrically conductive connecting pad
dimensioned to conform to an industry standard pad layout of a printed circuit board.” Glenn
does not disclose such an industry standard pad layout for his heat sink metallization 221 (the
alleged equivalent to Applicants’ connecting pad 140) because the primary purpose of his heat
sink metallization 221 is to dissipate heat rather than to provide electrical conduction.

Applicants have further amended Claim 1 to include certain other elements, such as
bonding pad 132, second connecting pad 142 and second interconnecting element 122, in
addition to die mounting pad 130.

For at least the reasons described above, Applicants respectfully assert that the rejection
of Claim 1 under 35 U.S.C. 102(b) is improper and hereby request withdrawal of the rejection
followed by allowance of Claim 1.

Claim 2

Because Claim 1 is allowable, Claim 2 that depends directly or indirectly on Claim 1 is
also allowable as a matter of law. In re Fine, 837 F.2d 1071 (Fed. Cir. 1988).

Applicants respectfully request withdrawal of the rejection, followed by allowance of’
Claim 2.

Claims 6-7
Claims 6 and 7 have been canceled thereby rendering moot the rejection of these claims.

Claim 11

Applicants’ currently amended Claim 11 includes a semiconductor device “in which the

semiconductor die is mounted on the die mounting pad whereby an electrical connection is
formed between the metallization on the at least a portion of the bottom surface of the die and
the mounting pad.” The die mounting pad uses an interconnecting element that “electrically”
interconnects the die mounting pad to a connecting pad located on the underside of the substrate.
The cited prior art of Glenn discloses “thermal vias 220 that extend through substrate
200 and conduct heat from upper surface 201 to lower surface 202 of substrate 200,” but fails to
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disclose an electrical connection as described in Applicants’ currently amended Claim 11.
Consequently, Applicants respectfully assert that Claim 11 is allowable and hereby request
withdrawal of the rejection followed by allowance of Claim 11.

Claims 12, 16 and 18

Because Claim 11 is allowable, Claims 12, 16 and 18 that depend directly or indirectly
on Claim 11 is also allowable as a matter of law. In re Fine, 837 F.2d 1071 (Fed. Cir. 1988).

Applicants respectfully request withdrawal of the rejection, followed by allowance of
Claim 12, 16 and 18.

C. Claim Rejections under 35 U.S.C. §103(a)

Statement of the Rejection

Claims 4, 5, 9, 14, 15, 19 and 20 have been rejected under 35 U.S.C. 103(a) as being
unpatentable over Glenn et al.

Response to the Rejection

Applicants respectfully request withdrawal of the rejection of claims 4, 5, 9, 14, 15,
19 and 20 for at least the reason that the rejection does not satisfy the requirements of MPEP
§ 2143.03, which states in pertinent part: “If an independent claim is nonobvious under 35
U.S.C. 103, then any claim depending therefrom is nonobvious. /n re Fine, 837 F.2d 1071, 5
USPQ2d 1596 (Fed. Cir. 1988).”

Specifically, claims 4, 5, 9, 14, 15, 19 and 20 are nonobvious as each of them is a
dependent claim. Each of the corresponding independent claims have not been rejected under
35 U.S.C. 103(a). Hence, Applicants respectfully assert that claims 4, 5, 9, 14, 15, 19 and 20
cannot be properly rejected under 35 U.S.C. 103(a), and hereby request withdrawal of the

rejection followed by allowance of claims 4, 5, 9, 14, 15, 19 and 20.

Additionally, the MPEP provides several guidelines for rejecting a claim under 35
U.S.C. 103(a). Specifically, reference is made to MPEP 706.2(j) Contents of a 35 U.S.C. 103
Rejection, which states in pertinent part:

To establish a prima facie case of obviousness, three basic criteria must be
met. First, there must be some suggestion or motivation, either in the references
themselves or in the knowledge generally available to one of ordinary skill in the art,
to modify the reference or to combine reference teachings. Second, there must be a
reasonable expectation of success. Finally, the prior art reference (or references when
combined) must teach or suggest all the claim limitations. The teaching or suggestion
to make the claimed combination and the reasonable expectation of success must both
be found in the prior art and not based on applicant’s disclosure. In re Vaeck, 947
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F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). See MPEP § 2143 - § 2143.03 for

decisions pertinent to each of these criteria.

(Emphasis added)

Comments related to MPEP 706.2(j) are presented below.

Claims 4 and §

Claims 4 and 5 are each directly dependent on Claim 1 and therefore all the elements of
Claim 1 are included in Claims 4 and 5 via the dependency. The cited prior art reference, Glenn

et al, does not teach or suggest all the claim limitations of each of Applicants’ Claims 4 and 5 at

least because of the dependency of these claims to independent Claim 1. Glenn et al does not at
least teach or suggest “a first electrically conductive interconnecting element extending through
the substrate and electrically interconnecting the mounting pad and the first electrically
conductive connecting pad,” which is a part of Applicants’ Claim 1.

Consequently, Applicants respectfully assert that a rejection under 35 U.S.C 103(a)
would be improper because a prima facie case of obviousness cannot be established for at least
the reason mentioned above.

Applicants respectfully request withdrawal of the rejection followed by allowance of
Claims 4 and 5.

Claim 9

Claim 9 has been canceled thereby rendering moot the rejection of Claim 9.

Claims 14, 15,19 and 20

Claims 14, 15, 19 and 20 are each dependent, directly or indirectly, on Claim 11 and
therefore all the elements of Claim 11 are included in Claims 14, 15, 19 and 20 via the

dependency. The cited prior art reference, Glenn et al, does not teach or suggest all the claim

limitations of each of Applicants’ Claims 14, 15, 19 and 20. Glenn et al does not at least teach or
suggest a semiconductor device “in which the semiconductor die is mounted on the die

mounting pad whereby an electrical connection is formed between the metallization on the at

least a portion of the bottom surface of the die and the mounting pad,” which is a part of
Applicants’ Claim 11.

Consequently, Applicants respectfully assert that a rejection under 35 U.S.C 103(a)
would be improper because a prima facie case of obviousness cannot be established for at least
the reason mentioned above.

Applicants respectfully request withdrawal of the rej ection followed by allowance of

Claims 14, 15, 19 and 20.

10
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D. Claim Rejections undef‘ 35 U.S.C. §103(a)

Statement of the Rejection

Claims 3, 8 and 13 have been rejected under 35 U.S.C. 103(a) as being unpatentable
over Glenn et al. as applied to claims 1, 6 and 11 above, and further in view of US Patent No.
6,191,477 to Hashemi.

Response to the Rejection

In light of MPEP § 2143.03 described above, Applicants respectfully assert that
dependent claims 3, 8 and 13 cannot be properly rejected under 35 U.S.C- 103(a), and hereby
request withdrawal of the rejection followed by allowance of claims 3, 8 and 13. Additional
arguments with reference to MPEP 706.2(j) Contents of a 35 U.S.C. 103 Rejection are
presented below.

Claims 3 and 8

Claims 3 and 8 have been canceled thereby rendering moot the rejection of these

claims.

Claim 13

Claim 13 depends directly on Claim 11 and therefore all the elements of Claim 11 are
included in Claim 13 via the dependency. The cited prior art combination of Glenn et al. and
Hashemi, does not teach or suggest all the claim limitations of Applicants’ Claim 13. The
combination does not at least teach or suggest “a first electrically conductive interconnecting
element extending through the substrate and electrically interconnecting the mounting pad and
the first electrically conductive connecting pad,” which is a part of Applicants’ Claim 11.

Consequently, for at least this reason, Applicants respectfully assert that a rejection of
Claim 13 under 35 U.S.C. 103(a) would be improper and hereby request withdrawal of the

rejection followed by allowance of Claim 13.

E. Claim Rejections under 35 U.S.C. §103(a)

Statement of the Rejection

Claim 17 has been rejected under 35 U.S.C. 103(a) as being unpatentable over Glenn
et al. as applied to claim 16 above, and further in view of US Patent No. 6,084,295 to
Horiuchi et al.

Response to the Rejection

11
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In light of MPEP § 2143.03 described above, Applicants respectfully assert that
dependent claim 17 cannot be properly rejected under 35 U.S.C. 103(a) and hereby request
withdrawal of the rejection followed by allowance of claim 17. Additional argﬁments with
reference to MPEP 706.2(j) Contents of a 35 U.S.C. 103 Rejection are presented below.

Claim 17

Claim 17 depends indirectly on Claim 11 and therefore all the elements of Claim 11 are
included in Claim 17 via the dependency. The cited prior art combination of Glenn et al. and
Horiuchi et al, does not teach or suggest all the claim limitations of Applicants’ Claim 17. The
combination does not at least teach or suggest “a first electrically conductive interconnecting
element extending through the substrate and electrically interconnecting the mounting pad and
the first electrically conductive connecting pad,” which is a part of Applicants’ Claim 11.

Consequently, for at least this reason, Applicants respectfully assert that a rejection of
Claim 17 under 35 U.S.C. 103(a) would be improper and hereby request withdrawal of the

rejection followed by allowance of Claim 17.

Prior Art Made of Record
The prior art made of record has been considered, but is not believed to affect the

patentability of the presently pending claims.

12
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CONCLUSION
In light of the foregoing amendments and for at least the reasons set forth above,
Applicant respectfully submits that all objections and/or rejections have been traversed,
rendered moot, and/or accommodated, and that claims 1-2, 4-5, and 11-27 are in condition for
allowance. Favorable reconsideration and allowance of the present application and all
pending claims are hereby courteously requested. If, in the opinion of the Examiner, a
telephonic conference would expedite the examination of this matter, the Examiner is invited to

call the undersigned representative at (404) 610-5689.

Respectfully submitted,

=

P. S. Dara
Reg. No. 52,793

P. S. Dara

7115 Threadstone Overlook
Duluth, GA 30097
(404)-610-5689

I hereby certify that this correspondence is being deposited
with the United States Postal Service as first class mail,
postage prepaid, in an envelope addressed to: Commissioner
for Patents, P. O. Box 1450, Alexandria, VA, 22313-1450,
on December 23, 2005

e N

Signature ~
Name: P. S. Dara
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Application No. Applicant(s)

10/608,605 LEE ET AL.
Office Action Summary Examiner Art Unit

Douglas W. Owens 2811

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (8) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if tlmely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

)X Responsive to communication(s) filed on 27 December 2005.
2a)X] This action is FINAL. 2b)[] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

/)X Claim(s) 1,2.4.5 and 11-27 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.
5)(] Claim(s) _____is/are allowed.
6)J Claim(s) 1,.2,4,5.11-21,23 and 25-27 is/are rejected.
7) Claim(s) 22,24 is/are objected to.
8)[] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on isfare: a)[_] accepted or b)[(] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[JAll  b)J Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[J cCertified copies of the priority documents have been received in Application No. _____
3.[0J Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) (] Notice of Draftsperson’s Patent Drawing Review (PT0O-948) Paper No(s)/Mail Date. __
3) [J information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [ Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) [] other:
U.S. Patent and Trademark Offica
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Application/Control Number: 10/608,605 Page 2

Art Unit: 2811
DETAILED ACTION
Claim Objections
1. Claim 1 is objected to because of the following informalities: in line 16 of the

claim “susbtrate” should be replaced with --substrate--. Appropriate correction is
required.

Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

3. Claims 1, 2 and 4 are rejected under 35 U.S.C. 102(b) as being anticipated by '

US Patent No. 5,640,048 to Selna.

Regarding claim 1, Selna teaches a packaging device for a semiconductor die
(Fig. 1), the packaging device comprising:

a substantially planar substrate (4) with opposed major surfaces;

an electrically conductive die mounting pad (8C) located on one of the major
surfaces of the substrate, the conductive die mounting pad dimensioned to
accommodate the die (12) with a major surface of the die in contact therewith;

a first electrically conductive connecting pad (10C) on the other of the major
surfaces of the substrate, the first electrically conductive connecting pad dimensioned to

conform to an industry standard pad layout of a printed circuit board; -
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a first electrically coﬁductive interconnecting element (6C) extending through the
subetrate and electrically interconnecting the mounting pad and the first electrically
conductive connecting pad;

an electrically conductive bonding pad (8A) located on the one of the major
surfaces of the substrate;

a second electrically conductive pad (10A) located on the other of the major
surfaces of the substrate; and

a second electrically conductive interconnecting element (6A) extending threugh
the substrate and electrically interconnecting the bonding pad and the second
electrically conducting connecting pad. . |

Regarding claim 2, Selna teaches a packaging device, wherein the substrate .
comprises an epoxy laminate (Col 2, lines 38 — 42).

Regarding claim 4, Selna teaches a packaging device, wherein the mounting pad
and the first electricejly conductive connecting pad comprise copper (Col. 1, lines 37 —
42).

Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) wh‘ich forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertalns
Patentability shall not be negatived by the manner in which the mventlon was made.

5. Claims 5 and 11 - 21, 23, 25 - 27 are rejected under-35 U.S.C. 103(a) as being

unpatentable over Selna.
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Regarding claim 5, Selna does not teach using tungsten for the first conductive
interconnecting element. Tungsten is a known material that is well suited for use in
interconnecting elements. It would have been obvious to one having ordinary skill in the
art to select tungsten, since it is a-known metal that is well suited for the intended use.

Regarding claims 11 and 21, Selna teaches a semiconductor device, comprising:

semiconductor die including pinouts (Col. 1, lines 17 — 20) on a portion of a
bottom surface of the die;

a substantially planar substrate (4) having opposed major surfaces;

a conductive die mounting pad (8C) located on one of the major surfaces,

wherein the conductive die mounting pad is dimensioned to accommodate the

'semiconductor die;

a conductive connecting pad (10C) located on the other of the major surfaces;

a conductive interconnecting element (6C) extending through the substrate and
electrically interconnecting the mounting pad and the connecting pad; and

wherein the semiconductor die is mounted on the die mounting pad and an
¢Iectrica| connection is formed between the die pads and the mounting pad.

Selna does not teach that the pinouts on the die comprise a metal. Selna is

silent with respect to the pinout material. It would have been obvious to one of ordinary

skill in the art to select metal for the pinout material (metallization on a bottom portion),

since metal is a known material that is well suited for the intended use. The selection of

a known material based on its suitability for its intended use supported’a prima facie
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obviousness determination in Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S.
327, 65 USPQ 297 (1945). |

Regarding claims 13 and 18, Selna teaches a packaging device, wherein the
substrate comprises an epoxy laminate (Col 2, lines 38 — 42).

Regarding claim 14, Selna teaches a packaging device, wherein the mounting
pad and the first electrically conductive connecting pad comprise copper (Col. 1, lines
37 - 42).

‘ Regarding claims 15, 20 and 26, Selna does not teach using tungsten for the
conductive interconnecting element. Tungsten is a known material that is well suited for
use in interconnecting elements. It would have been obvious to one having ordinary

skill in the art to select tungsten, since it is a known metal that is well suited for the

~ intended use.

Regarding claims 16 and 23, Selna teaches a semiconductor device, further
comprising:

a conductfve bonding pad (8A) smaller in area than the die mounting pad, the
bonding pad located on the one of the major surfaces;

an additional conductive connecting pad (10A) located on the other of the major
surfaces;

an additional conductive interconnecting element (6A) extending through the
substrate and electrically interconnecting the bonding pad and the additional connecting

pad;
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the semiconductor die additionally comprising pads on the die (Col. 2, lines 3 —
6); and

a bonding wire (22) extending between the die pad and the bonding pad.

Selna does not teach that the die pads on the die comprise a metal. Selna is

silent with respect to the die pad material. It would have been obvious to one of

ordinary skill in the art to select metal for the die pad material (metallization on a bottom

portion), since metal is a known material that is well suited for the intended use. The
selection of a known material based on its suitability for its intended use supported a
prima facie obviousness determination in Sinclair & Carroll Co. v. Interchemical Corp.,
325 U.S. 327, 65 USPQ 297 (1945).

Regarding claim 17, Selna teaches a semiconductor device, further comprising
an encapsulant (16) encapsulating the semiconductor die and a portion of the major
surface of the substrate on which the mounting pad is located.

Regarding claim 19, Selna teaches a semiconductor device, wherein the
mounting pad, the bonding pad and the connecting pads each comprise copper.

‘ Regarding claim 25, Selna teaches a semiconductor device, wherein the first

\ electrically conductive interconnecting element is selected to withstand an operating

temperature when the semiconductor die is mounted on the electrically conductive
mounting pad and to provide a low-resistance electrical connection between the
mounting pad and‘the first electrically conductive connecting pad.

Regarding claim 27, Selna teaches a semiconductor device, wherein the first

electrically conductive interconnecting element comprises a slug of electrically
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‘conductive material, the slug having a diameter selected to fit into a through hole in the
substrate between the mounting pad and the first electrically conductive connecting
pad. Selna does not teach that the slug is selected to press-fit into the through hole.
This is considered a product-by-process limitation. “Even though product-by-process
claims are limited by and defined by the process, determination of patentability is based
on the product itself. The patentability of a product does not depend on its method of
production. If the product in the product-by-process claim is the same as or obvious
from a product of the prior art, the claim is unpatentable even though the prior product
was made by a different process.” In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964,
966 (Fed. Cir. 1985).

6. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Selna as
applied to claim 11 above, and further in view of US Patent No. 6,268,654 to Glenn et
al.

Selna does not teach a semiconductor device, wherein the substrate comprises
ceramic. Glenn et al. teaches a semiconductor device, wherein the substrate comprises
ceramic (Col. 5, lines 19 — 27). It would have been obvious to one of ordinary skill in the
art to incorporate the teaching of Glenn et al. into the device taught by Selna, since it is
desirable to use materials that are known and well suited for the intended use.

Allowable Subject Matter
7. Claims 22 and 24 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.
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Response to Arguments
8. Applicant's arguments with respect to claims 1, 2, 4, 5 and 11 - 21 have been
considered but are moot in view of the new ground(s) of rejection.

Conclusion

9. Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. - Accordingly, THIS ACTION IS MADE FINAL. See MPEP
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Douglas W. Owens whose telephone number is 571-
272-1662. The examiner can normally be reached on Monday-Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Eddie C. Lee can be reached on 571-272-1732. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Information regardihg the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status infbrmation for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

Douglas W Owens

Examiner
Art Unit 2811
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TRANSMITTAL LETTER FOR RESPONSE/AMENDMENT

Sir:
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Respectfully submitted,
Kong Weng Lee et al.
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envelope addressed to: Commissioner for Patents, .
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Date of Deposit: 6/5/2006 : Reg. No. 52,793
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‘ Confirmation No.: 2253
Kong Weng Lee
Group Art Unit: 2811

Serial No.: 10/608,605 ‘
Examiner: Owens, Douglas W

Filed: 6/27/2003
Docket No. 70030259-1

For: Packaging Device for Semiconductor Die, Semiconductor Device Incorporating
Same and Method of Making Same

AMENDMENT AND RESPONSE

Commissioner for Patents
PO Box 1450
Alexandria, VA 22313-1450

Sir:
The outstanding final Office Action mailed April 6, 2006 has been carefully

considered. In response thereto, please enter the following amendments and consider the

following remarks.

AUTHORIZATION TO DEBIT ACCOUNT

It is not believed that extensions of time or fees for net addition of claims are required,

beyond those that may otherwise be provided for in documents accompanying this paper.
However, in the event that additional extensions of time are necessary to allow consideration of
this paper, such extensions are hereby petitioned under 37 CF.R. § 1.136(a), and any fees
required therefor (including fees for net addition of claims) are hereby authorized to be charged

to Avago deposit account no. 50-3718.
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AMENDMENTS TO THE CLAIMS
Please amend the present application as follows:

Claims
1- 4. (Canceled)

5. (Currently amended) A packaging device for a semiconductor die, the packaging

device comprising;

a substantially planar substrate having opposed major surfaces;

an electrically conductive die mounting pad located on one of the major surfaces of

the substrate. the conductive die mounting pad dimensioned to accommodate the die with a

major surface of the die in contact therewith;

a first electrically conductive connecting pad located on the other of the major

surfaces of the substrate. the first electrically conductive connecting pad dimensioned to

conform to an industry standard pad layout of a printed circuit board;

a Tl Kaging device of claim —inwhich the first electrical et
intereonnecting-element-comprises tungsten interconnecting element extending through the

substrate and electrically interconnecting the mounting pad and the connecting pad.

6- 21. (Canceled)

22. (Currently amended) A semiconductor device, comprising:

a substantially planar substrate having opposed major surfaces;

an electrically conductive mounting pad located on one of the major surfaces

of the substrate;

comprises a light emitting diode (LED) having a metallized bottom major surface that is
mounted on the electrically conductive mounting pad, aad the metallized bottom major
surface eemprises comprising one of an anode and a cathode of the LED;

a first electrically conductive connecting pad located on the other of the major

surfaces of the substrate; and

a first electrically conductive interconnecting element extending through the

substrate and electrically interconnecting the mounting pad and the first electrically
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conductive connecting pad.

23. (Currently amended) The semiconductor device of claim 2+ 22, further comprising:

an electrically conductive bonding pad located on the one of the major
surfaces of the substrate;

a bonding wire extending between a metallized top major surface of the
semiconducter-die LED and the electrically conductive bonding pad;

a second electrically conductive connecting pad located on the other of the
major surfaces of the substrate; and

a second electrically conductive interconnecting element extending through

the substrate and electrically interconnecting the bonding pad and the second connecting pad.

24. (Currently amended) The semiconductor device of claim 23 wherein the
semiconductordie-comprises-alight-emitting diede-(LED); the metallized top major surface
comprises a first electrode of the LED and the metallized bottom major surface comprises a

second electrode of the LED.

25. (Currently amended) The semiconductor device of claim 23 22 wherein the first
electrically conductive interconnecting element is selected to withstand an operating
temperature when the semiconductor-die LED is mounted on the electrically conductive
mounting pad and to provide a low-resistance electrical connection between the mounting

pad and the first electrically conductive connecting pad.

26. (Previously presented) The semiconductor device of claim 25, wherein the first

electrically conductive interconnecting element comprises tungsten.

27. (Previously presented) The semiconductor device of claim 25, wherein the first
electrically conductive interconnecting element comprises a slug of electrically conductive
material, the slug having a diameter selected to press-fit the slug into a through hole located
in the substrate between the mounting pad and the first electrically conductive connecting

pad.
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REMARKS
This is a full and timely response to the final Office Action mailed April6, 2006.
Reconsideration and allowance of the application and presently pending claims are

respectfully requested.

Present Status of Patent Application
Upon entry of the amendments in this response, claims 5 and 22-27 remain pending in

the present application. More specifically, claims 5 and 22-25 have been currently amended
with no introduction of new matter; and claims 1-4 and 6-21 have been canceled. Applicants
have canceled these claims merely to reduce the number of disputed issues and to facilitate
early allowance and issuance of other claims in the present application. Applicants reserve
the right to pursue the subject matter of these claims in a continuing application, if Applicants
so choose, and do not intend to dedicate the canceled subject matter to the public.
Reconsideration and allowance of the application and presently pending claims are

respectfully requested.

A. Allowable Subject Matter
Examiner’s Statement

Claims 22 and 24 are objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the base
claim and any intervening claims.

Response to Examiner’s Statement

Applicants wish to place on record their gratitude for Examiner’s indication that claims
22 and 24 would be allowable if rewritten in independent form. Applicants have currently
rewritten claim 22 in independent form including all of the limitations of base claim 21 from
which it depended directly. Consequently, Applicants respectfully request allowance of
rewritten claim 22.

Claim 24 has been rewritten to depend indirectly on claim 22. Because claim 22 is
currently allowable, dependent claim 24 is also allowable as a matter of law. In re Fine, 837
F.2d 1071 (Fed. Cir. 1988). Consequently, Applicants respectfully request allowance of

rewritten claim 24.
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B. Claim Objections
Statement of the Objection
Claim 1 is objected to because of the following informalities: in line 16 of the claim
“susbtrate” should be replaced with --substrate--. Appropriate correction is required.
Response to the Objection )
Claim 1 has been currently canceled. Hence, Applicants respectfully assert that the

objection has been rendered moot.

C. Claim Rejections under 35 U.S.C. §102(b)

Statement of the Rejection

Claims 1, 2 and 4 are rejected under 35 U.S.C. §102(b) as being anticipated by US
Patent No. 5,640,048 to Selna. '

Response to the Rejection

Claims 1, 2 and 4 have been canceled without prejudice, waiver or disclaimer.
Consequently, Applicants respectfully assert that the rejection of these claims has been rendered

moot.

D. Claim Rejections under 35 U.S.C. §103(a)

Statement of the Rejection ‘
Claims 5 and 11-21, 23, 25-27 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Selna.
Response to the Rejection

Claim 5

In rejecting Applicants’ claim 5, the Office Action states: “Regarding claim 5, Selna
does not teach using tungsten for the first conductive interconnecting element. Tungsten is a
known material that is well suited for use in interconnecting elements. It would have been
obvious to one having ordinary skill in the art to select tungsten, since it is a known metal

that is well suited for the intended uses.”

The third of the three criteria cited in MPEP 706.2(j) “Contents of a 35 U.S.C. 103
Rejection”, for establishing a prima facie case of obviousness, states that the prior art

reference must teach or suggest all the claim limitations. In light of the above-mentioned
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admission on the part of the Office Action, Applicants respectfully assert that the rejection

fails to satisfy the requirements for a proper rejection under 35 U.S.C. 103(a).

Furthermore, it may be pertinent to point out that MPEP 2144.08 “Obviousness of
Species When Prior Art Teaches Genus — 2100 Patentability” is not applicable in this case,

because the “genus-species” relationship does not apply.

Referring back to the Office Action admission that Selna does not teach using
tungsten, Applicants respectfully traverse the assertion that “7Tungsten is a known material

that is well suited for use in interconnecting elements. It would have been obvious to one

having ordinary skill in the art to select tungsten, since it is a known metal that is well suited
for the intended uses.” Because reference documents have not been provided to substantiate
the assertion that tungsten is well suited for use in interconnecting elements, Applicants 1
conclude that this statement is based on facts within the personal knowledge of the Examiner.
Consequently, Applicants cite 37 CFR 1.104 Nature of examination, paragraph (d)
(2), reproduced below for easy reference:
(2) When a rejection in an application is based on facts within the personal
knowledge of an employee of the Office, the data shall be as specific as
possible, and the reference must be supported, when called for by the
applicant, by the affidavit of such employee, and such affidavit shall be

subject to contradiction or explanation by the affidavits of the applicant and
other persons.

Applicants hereby request an affidavit from Examiner supporting the assertion that

tungsten is “well suited for interconnecting elements.”

If such an affidavit is not provideable, Applicants respectfully assert that the rejection
of claim 5 under 35 U.S.C. 103(a) is improper and request withdrawal of the rejection

followed by allowance of claim 5.
Claims 11-21

Claims 11-21 have been currently canceled with no prejudice, waiver or disclaimer.
Consequently, Applicants respectfully assert that the rejection of claims 11-21 has been

rendered moot.

Claims 23, 25-27

Because claim 22 is allowable, claims 23 and 25-27 that depend directly or indirectly on

claim 22 are also allowable as a matter of law. In re Fine, 837 F.2d 1071 (Fed. Cir. 1988).
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Applicants respectfully request withdrawal of the rejection, followed by allowance of

Claim 23 and 25-27.

Prior Art Made of Record

The prior art made of record has been considered, but is not believed to affect the

patentability of the presently pending claims.
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CONCLUSION
In light of the foregoing amendments and for at least the reasons set forth above,
Applicant respectfully submits that all objections and/or rejections have been traversed,
rendered moot, and/or accommodated, and that claims 5 and 22-27 are in condition for
allowance. Favorable reconsideration and allowance of the present application and all
pending claims are hereby courteously requested. If, in the opinion of the Examiner, a
telephonic conference would expedite the examination of this matter, the Examiner is invited to

call the undersigned representative at (404) 610-5689.

Respectfully submitted,

: - '>> -_———
P. S. Dara
Reg. No. 52,793

P. S. Dara

7115 Threadstone Overlook
Duluth, GA 30097
(404)-610-5689

I hereby certify that this correspondence is being deposited
with the United States Postal Service as first class mail,
postage prepaid, in an envelope addressed to: Commissioner
for Patents, P. O. Box 1450, Alexandria, VA, 22313-1450,
on June 6, 2006

-

T

Signature [
Name: P.S. Dara
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.USpLo.gov
I APPLICATION NO. I FILING DATE [ FIRST NAMED INVENTOR ] ATTORNEY DOCKET NO. I CONFIRMATION NO. ]
10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253
57299 7590 06/23/2006 ( EXAMINER }
AVAGO TECHNOLOGIES, LTD. OWENS, DOUGLAS W
P.0. BOX 1920
DENVER, CO 80201-1920 ( ART UNIT PAPERNUMBER |

2811

DATE MAILED: 06/23/2006

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)
Advisory Action 10/608,605 LEE ET AL.
Before the Filing of an Appeal Brief Examiner Art Unit
Douglas W. Owens 2811

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 07 June 2006 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.

1. [ The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of
this application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence, which
places the application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3)
a Request for Continued Examination (RCE) in compliance with 37 CFR 1.114. The reply must be filed within one of the following
time periods:

a) & The period for reply expires 3 months from the mailing date of the final rejection.

b) [:] The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whichever is later. In
no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
Examiner Note: If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN
TWO MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension fee
have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The appropriate extension fee
under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally set in the final Office action; or (2) as
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely f|Ied
may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

NQTICE OF APPEAL

2. [[] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of
filing the Notice of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since
a Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. X The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because

(a)[X] They raise new issues that would require further consideration and/or search (see NOTE below);

(b}[[] They raise the issue of new matter (see NOTE below);

(¢} ] They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for
appeal; and/or

(d)[[] They present additional claims without canceling a correspondlng number of finally rejected claims.
NOTE: See Continuation Sheet. (See 37 CFR 1.116 and 41.33(a)).

4.[] The amendments are not in compliance with 37 CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5. Applicant's reply has overcome the following rejection(s):

6. X] Newly proposed or amended claim(s) 22-27 would be allowable if submitted in a separate, timely filed amendment canceling the
non-allowable claim(s).

7.[X) For purposes of appeal, the proposed amendment(s): a) X will not be entered, or b) [] will be entered and an explanation of
how the new or amended claims would be rejected is provided below or appended.

The status of the claim(s) is (or will be) as follows:

Claim(s) allowed:
Claim(s) objected to: 22,24 24

Claim(s) rejected: 1,2,4,5,11-21,23 and 25-27.

Claim(s) withdrawn from consideration:

AFFIDAVIT OR OTHER EVIDENCE :

8. [ The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and
was not earlier presented. See 37 CFR 1.116(e).

9. [0 The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be
entered because the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide.a
showing a good and sufficient reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

10. [ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached

REQUEST FOR RECONSIDERATION/OTHER

11. [X The request for reconsideration has been considered but does NOT place the appllcatlon in condition for allowance because:

See Continuation Sheet.
12. 0 Note the attached Information Disclosure Statement(s). (PTO/SB/08 or PTO-1449) Paper No(s). ____

120 ot ot gt O

Douglas W Owens
Primary Examiner

Art Unit: 2811
U.S. Patent and Trademark Office
PTOL-303 (Rev. 7-05) * Advisory Action Before the Filing of an Appeal Brief Part of Paper No. 20060616
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Continuation Sheet (PTO-303) - Application No. 10/608,605

Continuation of 3. NOTE: The proposed amendment to claim 5 is a change of scope that will require additional search and consideration.

Continuation of 11. does NOT place the application in condition for allowance because: Applicant's arguments with respect to claim 5 are
not convincing. Applicant argues that the assertion that "tungsten is a-known material that is well-suited for use in interconnecting
elements" is based on the personal knowledge of the Examiner. In fact, using tungsten in interconnecting elements is notoriously well-
known in the art and capable of instant and unquestionable demonstration as being well-known. Examiner has constructively taken official
notice of that fact, which has been asserted merely to "fill in the-gaps”. To adequately traverse such a finding, an applicant must
specifically point out the supposed errors in the examiner's action, which would include stating why the noticed fact is not considered to be
common knowledge or well-known in the art. See 37 CFR1.111(b). See also Chevenard, 139 F.2d at 713, 60 USPQ at.241 ("[l]n the
absence of any demand by appellant for the examiner to produce authority for his statement, we will not consider this contention."). A
general allegation that the claims define a patentable invention without any reference to the examiner's assertion of official notice would be
inadequate. If applicant adequately traverses the examiner's assertion of official notice, the examiner must provide documentary evidence
in the next Office action if the rejection is to be maintained. See 37 CFR 1.104(c)(2). Applicant has failed to properly traverse the official
notice taken in the final rejection, since
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In Re Application of:

Confirmation No.: 2253

Kong Weng Lee
Group Art Unit: 2811

Serial No.: 10/608,605
Examiner: Owens, Douglas W

Filed: 6/27/2003
Docket No. 70030259-1

For: Packaging Device for Semiconductor Die, Semiconductor Device Incorporating
Same and Method of Making Same

AMENDMENT AND RESPONSE TO ADVISORY ACTION

Mail Stop — RCE
Commissioner for Patents
PO Box 1450

Alexandria, VA 22313-1450

Sir:

Applicants respectfully request entry of the following amendments and remarks
contained herein in response to the outstanding Advisory Action mailed June 23, 2006.
Applicants respectfully submit that the amendment and remarks contained herein place the
instant applicatioﬁ in condition for allowance. A Request for Continued Examination under
37 U.S.C. §1.114, together with a one-month extension of time, is being filed concurrently
with this response to the Advisory Action. Consequently, Applicants respectfully submit that
the final Office Action mailed April 6, 20Q6 is effectively made non-final.

AUTHORIZATION TO DEBIT ACCOUNT

It is not believed that extensions of time or fees for net addition of claims are required,

beyond those that may otherwise be provided for in documents accompanying this paper.
However, in the event that additional extensions of time are necessary to allow consideration of
this paper, such extensions are hereby petitioned under 37 C.F.R. § 1.136(a), and any fees
required therefor (including fees for net addition of claims) are hereby authorized to be charged

to Avago deposit account no. 50-3718.

SEOUL SEMICONDUCTOR CO., LTD.,
and SEOUL SEMICONDUCTOR, INC.
EX. NO. 1002
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AMENDMENTS TO THE CLAIMS

Please amehd the present application as follows:

Claims
1- 21. (Canceled)

22. (Currently amended) A semiconductor device, comprising:

a substantially planar substrate having opposed major surfaces:

an electrically conductive mounting pad located on one of the major surfaces

of the substrate; _
oy . } ovi  claim 21 wherein-tl . . L
comprises a light emitting diode (LED) having a metallized bottom major surface that is

mounted on the electrically conductive mounting pad, and the metallized bottom major
surface comprises comprising one of an anode and a cathode of the LED; -

a first electrically conductive connecting pad located on the other of the major

surfaces of the substrate; and

a first electrically conductive interconnecting element extending through the

substrate and electrically interconnecting the mounting pad and the first electrically

conductive connecting pad.

23. (Currently amended) The semiconductor device of claim 24 22, further comprising:

an electrically conductive bonding pad located on the one of the major
surfaces of the substrate; l

a bonding wire extending between a metallized top major surface of the
semiconductor-die LED and the electrically conductive bonding pad;

a second electrically conductive connecting pad located on the other of the
major surfaces of the substrate; and ‘

a second electrically conductive interconnecting element extending through

the substrate and electrically interconnecting the bonding pad and the second connecting pad.

24. (Currently amended) The semiconductor device of claim 23 wherein the
semiconductor die-comprises-a light-emitting diede--EB); the metallized top major surface
comprises a first electrode of the LED and the metallized bottom major surface comprises a

second electrode of the LED.

SEOUL SEMICONDUCTOR CO., LTD.,
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25. (Currently amended) The semiconductor device of claim 2+ 22 wherein the first
electrically conductive interconnecting element is selected to withstand an operating
temperature when the semicondueter-die LED is mounted on the electrically conductivie
mounting pad and to provide a low-resistance electrical connection between the mounting

pad and the first electrically conductive connecting pad.

26. (Previously presented) The semiconductor device of claim 25, wherein the first

_electrically conductive interconnecting element comprises tungsten.

27. (Previously presented) The semiconductor device of claim 25, wherein the first

electrically conductive interconnecting element comprises a slug of electrically conductive

material, the slug having a diameter selected to press-fit the slug into a through hole located

in the substrate between the mounting pad and the first electrically conductive connecting

pad.

SEOUL SEMICONDUCTOR CO., LTD.,
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REMARKS
This is a response to the Advisory action mailed June 23, 2006. Reconsideration and

allowance of the application and presently pending claims are respectfully requested.

Present Status of Patent Application

The Advisory action mailed June 23, 2006 indicates that the claim amendments
submitted earlier by Applicants have not been entered. Consequently, Applicants are hereby
re-submitting the amended claims and additionally canceling previously submitted amended
claim 5.

Upon entry of the amendments in this response, claims 22-27 remain pending in the
present application. More specifically, claims 22-25 have been currently amended with no
introduction of new matter; and claims 1-21 have been canceled. Applicants have canceled
these claims merely to reduce the number of disputed issues and to facilitate early allowance
and issuance of other claims in the present application. Applicants reserve the right to pursue
the subject matter of these claims in a continuing application, if Applicants so choose, and do
not intend to dedicate the canceled subject matter to the public. Reconsideration and

allowance of the application and presently pending claims are respectfully requested.

A. Allowable Subject Matter

Examiner’s Statement

Examiner has indicated in the final Office action dated April 6, 2006 that claims 22 and
24 are objected to as being dependent upon a rejected base claim, but would be allowable if
rewritten in independent form including all of the limitations of the base claim and any
intervening claims.

Response to Examiner’s Statement

Applicants wish to place on record their gratitude for Examiner’s indication that claims
22 and 24 would be allowable if rewritten in independent form. Applicants have currently
rewritten claim 22 in independent form including all of the limitations of base claim 21 from
which it depended directly. Consequently, Applicants respectfully request allowance of
rewritten claim 22.

‘ Claim 24 has been rewritten to depend indirectly on claim 22. Because claim 22 is

currently allowable, dependent claim 24 is also allowable as a matter of law. In re Fine, 837
F.2d 1071 (Fed. Cir. 1988). Consequently, Applicants respectfully request allowance of

rewritten claim 24,
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B. Claim Objections
Statement of the Objection

Claim 1 is objected to because of the following informalities: in line 16 of the claim
“susbtrate” should be replaced with --substrate--. Appropriate correction is required.

Response to the Objection

Claim 1 has been currently canceled. Hence, Applicants respectfully assert that the

objection has been rendered moot.

C. Claim Rejections under 35 U.S.C. §102(b)

Statement of the Rejection

Claims 1, 2 and 4 are rejected under 35 U.S.C. §102(b) as being anticipated by UsS
Patent No. 5,640,048 to Selna.

Response to the Rejection

Claims 1, 2 and 4 have been canceled without prejudice, waiver or disclaimer.
Consequently, Applicants respectfully assert that the rejection of these claims has been rendered

moot.

D. Claim Rejections under 35 U.S.C. §103(a)

Statement of the Rejection

Claims 5 and 11-21, 23, 25-27 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Selna.

Response to the Rejection

Claims 5 and 11-21

Claims 5 and 11-21 have been currently canceled with no prejudice, waiver or
disclaimer. Consequently, Applicants respectfully assert that the rejection of claims 5 and 11-

21 has been rendered moot.
Claims 23, 25-27

Because claim 22 is allowable, claims 23 and 25-27 that depend directly or indirectly on
claim 22 are also allowable as a matter of law. In re Fine, 837 F.2d 1071 (Fed. Cir. 1988).

Applicants respectfully request withdrawal of the rejection, followed by allowance of
Claim 23 and 25-27.

SEOUL SEMICONDUCTOR CO., LTD.,
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Prior Art Made of Record

The prior art made of record has been considered, but is not believed to affect the

patentability of the presently pending claims.
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CONCLUSION
In light of the foregoing amendments and for at least the reasons set forth above,
Applicant respectfully submits that all objections and/or rejections have been traversed,
rendered moot, and/or accommodated, and that claims 22-27 are in condition for allowance.
Favorable reconsideration and allowance of the present application and all pending claims are
hereby courteously requested. If, in the opinion of the Examiner, a telephonic conference
would expedite the examination of this matter, the Examiner is invited to call the undersigned

representative at (404) 610-5689.

Respectfully submitted,

==X

e

P. S. Dara
Reg. No. 52,793

P. S. Dara

7115 Threadstone Overlook
Duluth, GA 30097
(404)-610-5689

I hereby certify that this correspondence is being deposited
with the United States Postal Service as first class mail,
postage prepaid, in an envelope addressed to: Commissioner
for Patents, P. O. Box 1450, Alexandria, VA, 22313-1450,

on August 4, 2006

j\.b,—“

Signature v
Name: P.S. Dara

SEOUL SEMICONDUCTOR CO., LTD.,
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ATTORNEY DOCKET NO. 70036259-1

AVAGO TECHNOLOGIES, LTD.
P.O. Box 1920
cRve elqrado 80201-1920

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Lupantt

Inventor(s): Kong Weng Lee et al.
Examiner: Owens, Douglas w

Serial No.: 10/608,605
Group Art Unit: 2811

Filing Date: June 27, 2003
<
Semiconductor Device Il{corporating Same and

Title: Packaging Device for Semiconductor Die,
Method of Making Same

COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria VA 22313-1450

REQUEST FOR CONTINUED EXAMINATION (RCE) 37 CFR 1.114
00, provides for continued examination of an utility or plant application filed on or after

Subsection (b) of 35 U.S.C. 132, effective on May 29, 20
June 8, 1995.
See The American inventors Protection Act of 1999 (AIPA).

Sir:
This is a Request for Continued Examination (RCE) under CFR 1.114 of the above-identified application.
NOTE: 37 CFR 1.114 is effective on May 20, 2000. If the above application was filed prior to May 28, 2000, applicant may wish to consider filing a continued
prosecution application (CPA) under CFR 1.53(d) (PTO/SB/29) instead of a RCE to be eligible for the patent term adjustment provisions of the AIPA.
ination and Provisional Applicati Practice, im Rule, 65 Fed. Reg. 14865 (Mar. 20, 2000), 1233 off. Gaz. Pat.

See Changes to Application B>
Office 47 (Apr.11, 2000), which Established RCE practice.

Submission under 37 CFR 1.114

[ Previously submitted:
[ Consider the amendment(s)/reply under 37 CFR 1.116 previously filed on
{(Any unentered amendment(s) referred to above will be entered).
Consider the arguments in the Appeal Brief or Reply Brief previously filed on

Other:

[x] Enclosed:
Amendment/Reply
Affidavit(s)/Declarations(s)

information Disclosure Statement (IDS)

Other:
Miscellaneous
Suspension of action is requested under 37,CFR 1.103(c) for a period of months.
The fee for this Suspension is (37 CFR 1.17(1) $130.00.
] other:
-E 08/09/2006 RFEKADUL 00000004 503718 10608605
02 FC:1801 790.00 DA \
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CONTINUED EXAMINATION TRANSMITTAL
(RCE) (37 CFR 1.114) (continued)

RCE filing fee $790.00

[J A Petition for Extension of Time

Please charge to Deposit Account 50-3718 the sum of $790.00

One month $120.00
[l Two months $450.00
| Three months  $1020.00
(| Four months $1590.00

ATTORNEY DOCKET NO. 70030259-1

. At any time during the pendency of this application,

please charge any fees required or credit any overpayment to Deposit Account 50-3718 pursuant to 37 CFR 1.25.

A duplicate copy of this transmittal letter is enclosed.

[x] | hereby certify that this correspondence is being deposited

186 of 270

with the United States Postal Service as First Class mail in
an envelope addressed to: Commissioner for Patents,
P.O. Box 1450, Alexandria VA 22313-1450.

Date of Deposit: 8/4/2006

OR

[J 1 hereby certify that this paper is being facsimile transmitted

to the Commissioner for Patents on the date shown below.
Date of Facsimile:
Typed Name: P. S. Dara

Signature: R A —

Respectfully submitted,

Kong Weng Lee et al.

R ——

- -

Rev 10/04 (RCE)

P. S. Dara N
Attorney/Agent for Applicant(s)

Reg. No. 52,793

Date: 8/4/2006
Telephone No. (404) 610-5689

Page 2 of 2
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AVAGO TECHNOLOGIES, INC. ATTORNEY DOCKET NO. 70030259-1 %
- \.

P
Y
2

~AUG 0 8 2006 -

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Kong Weng Lee et al.
10/608,605 Examiner: Owens, Douglas W

Filing Date: June 27, 2003 Group Art Unit: 2811

Title: Packaging Device for Semiconductor Die, Semiconductor Device Incorporating Same
and Method of Making Same

COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria VA 22313-1450

TRANSMITTAL LETTER FOR RESPONSE/AMENDMENT

Sir:
Transmitted herewith is/are the following in the above-identified application:
[x] Response/Amendment [x] Petition to extend time to respond
[ New fee as calculated below [C] Supplemental Declaration
[ No additional fee  (Address envelope to "Mail Stop Amendments")
[J other: (Fee $ )
CLAIMS AS AMENDED BY OTHER THAN A SMALL ENTITY
1 (2) (3) 4) (5) 6) )
FOR CLAIMS REMAINING | NUMBER HIGHEST NUMBER PRESENT | RATE ADDITIONAL
AFTER AMENDMENT | EXTRA | PREVIOUSLY PAID FOR EXTRA FEES
TOTAL _ .
CLAIMS : 6 MINUS 20 = 0 x 50 | $
INDEP. : _
CLAIMS 2 MINUS 3 = 0 x 200| $
I FIRST PRESENTATION OF A MULTIPLE DEPENDENT CLAIM +360 $
EXTENSION 15T MONTH 2N MONTH 3R MONTH 4™ MONTH $ 120
FEE 120.00 [x] 450.00 [ 1020.00 [7] 1590.00 (1
OTHERFEES | ® 0
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT | § 120

Charge $120 _ to Deposit Account 50-3718. At any time during the pendency of this application, please charge
any fees required or credit any over payment to Deposit Account 50-3718 pursuant to 37 CFR 1.2 5. Additionally
please charge any fees to Deposit Account 50-3718 under 37 CFR 1.16, 1.17, 1.19, 1.20 and 1.21. A duplicate
copy of this transmittal letter is enclosed.

Respectfully submitted,

Kong Weng Lee et al.
By j\ > —

| hereby certify that this correspondence is being Deposited g

with the United States Postal Service as First class mail in an P.S. Dara *

envelope addressed to: Commissioner for Patents, L / f .

PO Box 1450, Alexandria, VA 22313-1450. Attorney/Agent for Applicant(s)
Date of Deposit: 8/4/2006 Reg. No. 52,793

Typed Name: P.S. Dara
P

N — Telephone No. (404) 610-5689

Date: 8/4/2006

Signature:

| 08/09/2006 RFEKADUL 00000004 503718 10608605

01 FC:1251 120.00 DA
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PATENT APPLICATION FEE DETERMINA Dooket
_Substituts for Form PTO-875 |QOGoe 05
APPUCATION AS FILED ~PART| - e OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR - NUMBER FILED NUMBEREXTRA™ RATE (%) FEE (5) RATE FEE(3)
-EOFRLIGQ m«(cn . -
SEARCH FEE -
(37 CFR 116K, (0. or (m)) *
"EXAMINATION FEE . . : T
(37 CFR 1.16(0), (Pl or (@) { . . : . ) -
TOTAL CLAIMS. . |- - -
. B7 CFR 1.16() . minus20 = | * o X' . = .. or | x - =
. - INDEPENDENT CLAIMS - - ) i -
87 CFR 1.16{h)) . minusS = | ¢ . X = . X =
o If the specification and drawings exceed 100 :
APPLICATION SIZE sheets of paper, the application ske fee due
FEE ts $250 ($125 for small entity) for each
(87 CFR 1.16(s)) additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s). - i
MULTIPLE DEPENDENT CLAIM PRESENT (37 GFR 1.16()) I
* If the difference in column 1 Is less than zero, enter-0" In oolumn 2. ‘ Totat | " totAL
APPLICATION AS AMENDED — PART i ' . )
: - ‘ : , OTHER THAN'
O[O (Colunn 1) (Column2)  (Column 3) SMALL ENTITY R . SMALL ENTITY:
] - CLAIMS ©HIGHEST © . ; : : -
«l REMAINING - |. NUMBER PRESENT RATE ($) ADDI- - © RATE ($) ADDI-
- AFTER PREVIOUSLY | EXTRA .| TIONAL . TIONAL
S - | AMENDMENT PAID FOR - FEE . FEE (5)
w Total . - [ Minus = ) o R g :
g QTR 1160) |, (_p : 2 <& x28.a0 | - or | x8000=]| |
Independent o A Minus | *** 1= - T 3
G| o7 o e f ) T3 : xln.00- : or | xZenoo- | - /
= | Awplication Size Fee (37 CFR 1.16(g)) : : il [.
<f - ) -
] ARST l_"RESBlT ATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16() 1 OR /
i : i TOTAL . o\ " TTOTAL :
ADD'LFEE OR  ADD'LFEE
Column 1) ~ ___(Column2)  (Column 3) (
CLAIMS HIGHEST ) . .
@ REMAINING ‘1 NUMBER PRESENT | - | RATE(S) ADDI- RATE (3) ADDI-
- AFTER . PREVIOUSLY | EXTRA TIONAL . . TIONAL
= AMENDMENT PAIDFOR |- . FEE(S) . FEE ($)
S Total DR Minus | = = . ) : j
g 7 CFR1.16()) . X, - = orR | x = -
Indépendent . T e = .
5 [ 1.16%\]) . . - Minus oL, : 1 I x = o OR | X _ = |
= | Avplication Size Fee (37 CFR 1.16(s))
. FIRST PRESENTATION OF MULTIPLE DE’B(QENT CLAIM (37 CFR 1.16() . ) N OR
' ' TOTAL : or  TOTAL
. ) . . ] .ADD'L FEE . ~ ADD'L FEE
* fthe entry in column 1 is fess than the entry in column 2; write “0" In cofumn 3. :
** if the “Highest Number Previously Paid For* IN THIS SPACE Is less than 20, enter *20".
*** if the “Highest Number Previously Pald For" IN THIS SPACE Is less than 3, enter “3". :
The “Highest Number Previously Paid For” (Total or independent) is the m hest number found in the appropriate box in column 1. -

, artment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: _Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. : .

If you need assistance in completing the form, call 1-800-PTO-9199 and ‘select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpLo.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

57299 7590 08/25/2006

AVAGO TECHNOLOGIES, LTD.
P.0. BOX 1920
DENVER, CO 80201-1920

I EXAMINER I

OWENS, DOUGLAS W
PAPER NUMBER J

l ART UNIT

2811
DATE MAILED: 08/25/2006

APPLICATION NO. FILING DATE

FIRST NAMED INVENTOR

ATTORNEY DOCKET NO. I CONFIRMATION NO. J

10/608,605 06/27/2003

Kong Weng Lee

70030259-1 2253

TITLE OF INVENTION: PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE INCORPORATING SAME AND

METHOD OF MAKING SAME

| APPLN. TYPE I SMALL ENTITY | ISSUE FEE DUE

I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE

DATE DUE

nonprovisional NO $1400

$0 $1700 11/27/2006

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

PROSECUTION ON THE MERITS IS CLOSED.

THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE

MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED.

THIS

STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES

NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION.

IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW

DUE.

HOW TO REPLY TO THIS NOTICE:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office -
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing

the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to

Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required{). Blacks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
gapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

57299 7590 08/25/2006 M T
Certificate of Mailing or Transmission o
AVAGO TECHNOLOGIES, LTD. I hereb certigy that this Feeg) Transmittal is being deposited with the United
P.O. BOX 1920 States Postal Service with sufficient postgge for first class mail in an envelope
ey addressed to the Mail StoE ISSUE FEE address above, or being facsimile
DENVER, CO 80201-1920 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor’s name)
(Signature)
(Date)
I APPLICATION NO. FILING DATE J FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO. ]
10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253
TITLE OF INVENTION: PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE INCORPORATING SAME AND
METHOD OF MAKING SAME
I APPLN. TYPE SMALL ENTITY I ISSUE FEE DUE | PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1400 $300 $0 $1700 11/27/2006
| EXAMINER I ART UNIT | cLasssuscLass J
OWENS, DOUGLAS W 2811 257-690000

1. Cha]m3g6e3c):f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
. . 1

CFR (1) the names of up to 3 registered patent attorneys
(O Change of correspondence address (or Change of Correspondence or agents OR, altematively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

(1 "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

w

Please check the appropriate assignee category or categories (will not be printed on the patent) : O Individual O Corporation or other private group entity (J Government

4a, The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
O 1ssue Fee [ A check is enclosed.
{3 publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
(O Advance Order - # of Copies (] The Director is hereby authorized to charge the required fee&s), any deficiency, or credit anty
overpayment, to Deposit Account Number enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Py Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Qb Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit b{ the public which is to file (and by the USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and

submutting the completed application form to the USPTO. Time will v, dgﬂendin upon the individual case. Any comments on the amount of time you require to complete

this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, .0.

Rtl)x M[Sig, A\lquap_ ;,2 Xir iﬂggZJl}-MSO. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia - .

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPto.gov

I APPLICATION NO. | FILING DATE J FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. l CONFIRMATION NO. |
10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253
57299 7590 08/25/2006 | EXAMINER I
AVAGO TECHNOLOGIES, LTD. OWENS, DOUGLAS W
P.0. BOX 1920 r ART UNIT I PAPER NUMBER ]
DENVER, CO 80201-1920 %0

DATE MAILED: 08/25/2006

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant(s)
. e 10/608,605 LEE ET AL.
Notice of Allowability Examiner Art Unit
Douglas W. Owens 2811

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X} This communication is responsive to the amendment filed on August 8, 2006.

2. [ The allowed claim(s) is/are 22-27.

3. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[J Al b)[J Some* c¢)[None ofthe:
1. [J Certified copies of the priority documents have been received.
2.0 Certified copies of the priority documents have been received in Application No. ______
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ____
Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. ] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. (] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) (] to Paper No./Mail Date ____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application (PTO-152)
2. [ Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. PR Examiner's Amendment/Comment

Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [J Examiner's Statement of Reasons for Allowance

of Biological Material

9.JOther__ .

Douglas W Owens
Primary Examiner

Art Unit: 2811
U.S. Patent and Trademark QOffice
PTOL-37 (Rev. 7-05) Notice of Altowability Part of Paper No./Mail Date 20060821
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Application/Control Number: 10/608,605 Page 2

Art Unit: 2811
DETAILED ACTION
EXAMINER’S AMENDMENT
1. An examiner's amendment to the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.

The application has been amended as follows:

In paragraph [0001] of the specification, delete “10/xxx,xxx” and insert --
10/608,606--.

Allowable Subject Matter
2. Claims 22 — 27 are allowed.
Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Douglas W. Owens whose telephone number is 571-
272-1662. The examiner can normally be reached on Monday-Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Eddie C. Lee can be reached on 571-272-1732. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 10/608,605 Page 3
Art Unit: 2811

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Ol b D

Douglas W Owens
Primary Examiner
Art Unit 2811
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Application/Control No. Applicant(s)/Patent under Reexamination
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:__7 |~ Examiner Art Unit
Owens, Douglas W 2811
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
257 690 H _ 0 _ ! _ L _ 23148
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
257 784 _ mmw_ _ _
NONE @ \m % Total Claims Allowed:
(Assistant Examiner) (Date) « po— 6
’ 0.G. 0.G.
[ g\\s%( @RNW & Douglas W. Owens 8/21/08 Print Claim(s) Print Fiqure
(Lega! Instruments Examiner) (Date (Primary Examiner) (Date) 22 4E 4F
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Examiner Art Unit
Owens, Douglas W 2811
Notes Date Examiner
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Part of Paper No.: 20060821
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CONFIRMATION NO. 2253

Bib Data Sheet
FILING DATE
SERIAL NUMBER 0612772003 CLASS GROUP ART UNIT ;gggg."s;
10/608,605 257 2811 70030259-1
RULE
APPLICANTS

Kong Weng Lee, Penang, MALAYSIA;
Kee Yean Ng, Penang, MALAYSIA;
Cheng Why Tan, Penang, MALAYSIA;

*¢ CONTINUING DATA **stsssssasansnasnsterses

** FOREIGN APPLICATIONS **+sseseswersavenes

IF REQUIRED, FOREIGN FILING LICENSE GRANTED
** 09/17/2003

Yew Cheong Kuan, Penang, MALAYSIA;Gin Ghee Tan, Penang, MALAYSIA;

Foreign Priority claimed Q yu% no

?ﬂitUSCﬂS(a-d)owxdiﬁms GW@D’ 1 Met after co

Verified and
{Acknowledged Examiners Signature ¥ Initids ﬁaﬁ:ﬂrgx

STATE OR

SHEETS TOTAL DEPENDENT:

DRAWING | CLAIMS CLAIMS

8 20 2

ADDRESS

AGILENT TECHNOLOGIES, INC.
Legal Department, DL429
Intellectual Property Administration
P.0. Box 7599

Loveland , CO

80537-0599

TITLE

Packaging device for semiconductor die, semiconductor device incorporating same and method of making same

FILING FEE {FEES: Authority has been given in Paper
No. to charge/credit DEPOSIT ACCOUNT
RECEIVED No. for following:

750

1of2
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i
T 1,16 Fees ( Filing ) §

' 1.17 Fees ( Processing Ext. of
{time )

I 1.18 Fees (Issue )

S Other
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RECEIVED

NOU-@7-2886 16:02 3@3 297 2266 CENTRAL FAX CENTER 383 297 2266 P.@1

p.o.Box1920d 80201:1920
Denver, Colorado - NUV 0 7 2008

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Lee et al.

Serial No.: 10/608,605 Examliner; Owens, Douglas W

Filing Date: June 27, 2003 Group Art Unit: 2253

Title: PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE
INCORPORATING SAME AND METHOD OF MAKING SAME

COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria VA 22313-1450

REQUEST FOR CONTINUED EXAMINATION {RCE) 37 CFR 1.114
Subsection (b) of 35 U.S.C. 132, effective on May 29, 2000, provides for continued axamination of an utllity or plant application filad on or after
June 8, 1985,
See The American Inventors Protection Act of 1999 (AIPA).

Sir:

Thisis a Request for Continued Examination (RCE) under CFR 1.114 of the above-identified application.

NOTE: 37 GFR 1.114 ig effactiva on May 20, 2000. lf the above application was fied prior to May 29, 2000, applicant may wigh to consgider fling a continved
prozacution appiication (CPA) WIW CFR 1.63(0) (PT0Q/SB/28) instead of s RCE to be eligible for the patent term adjustment provisions of tha AIPA.
See Chapges to Application Exarination and Provitions! Application Practice, Interim Rule, 65 Fed, Reg. 14865 (Mar. 20, 2000}, 1233 off. Gaz Pat.
Office 47 (Apr.11, 2000), which Estabiishad RCE practice.

Submission under 37 CFR 1.114

[ Previously submitted:

O ConSIder the amendment(s)lreply under 37 CFR 1.116 previously filed on
farmed lo above will be enered).

Cons:der the argumenba in the Appeal Brief or Reply Brief previously filed on
Other: Information Disclosure Statement

[J Enclosed:
Amendment/Reply
Affidavit(s)/Declarations(s)
Information Disclosure Statement (IDS)
Other: PTO Form 1449

Miscellaneous

[ Suspension of action is requested under 37 CFR 1.103(c) for a period of months.
The fee for this Suspension is (37 CFR 1.17(i)) $130.00.
O other:
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NOU-@7-2006 16:@2 303 297 2266

383 297 2266
(RUE) (37 UK 1.114) (conunuea)
RECEIVED
CENTRAL FAX CENTER
RCE filing fae $790.00
ling fee $ NOV 0 7 2008

O A Petition for Extension of Time
One month $120.00
Two months $450.00
Three months  $1020.00
O Four months $1590.00

Please charge to Deposit Account 50-3718 the sum of $790.00

. At any time during the pendency of this application,

P.82

please charge any fees required or credit any overpayment to Deposit Account 50-3718 pursuant to 37 CFR 1.25.

A duplicate copy of this transmittal letter is enclosed.

] | hereby certify that this correspondenca 1s being deposhed
with the United States Postal Service as First Class mail in
an envelope addressed to: Commissioner for Patents,

P.O. Box 1450, Alaxandria VA 22313.1450.
Date of Deposit:
OR

[ 1 heraby cortity that this paper is being facsimile transmitted
to the Commissioner for Patents on the date shown below.

Date of Facsimile: 7/ 7/0 ¢

Typed Name; Joy Reinhg) .
Signature: %IIM

Respectfully submitted,
Lee et al.

v Qg

Jay, é/llkin
y/Agent for Applicant(s)

Reg. No. 31,393

Date: H/ 7 / 06
Telsphone No. (303) 298-9888
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NOU-@7-2006  16:63 383 297 2266 RECEIVED 383 297 2266 P.EB3

Denver, Colorado 80201-1920 CENTRAL FAX CENTER

NOV 07 200

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Lee etal.

Serial No.;  10/608,605 ' Examiner: Owens, Douglas W

Fliing Date: June 27, 2003 Group Art Unit: 2253

Title: PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE
INCORPORATING SAME AND METHOD OF MAKING SAME

COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria VA 22313-1450

REQUEST FOR CONTINUED EXAMINATION (RCE) 37 CFR 1.114

Subsecticn (b) of 35 U.8,C. 132, effective on May 29, 2000, provides for continuad examination of an utility or plant application filed on or afer
June 8, 1995,
See The American Inventors Protection Act of 1898 (AIPA).

Sir:

This is a Request for Continued Examination (RCE) under CFR 1.114 of the above-identified application.

NOTE:" 37 CFR 1.114 iz effoctiva on May 20, 2000. If the above appiication was flled prior to May 29, 2000, appiicant may wish to consider Ming & continved
prosecution application (CPA) under CFR 1.53(d) (FTO/S8/29) instead of & RCE to be eligible for the patont term adjustment provislons of the AIPA,
$6o Girangsa ta Appijcation Examination and Provisional Application Praciics, Interim Rule, 65 Fed. Reg, 14865 (Mar. 20, 2000), 1233 of!. Gaz. Pet.

Offics 47 (Apr.11, 2000), which Established RCE prectice,

s isgion under 37 CFR 1.114

[J Previously submitted: .
[ Consider the amendment(syreply under 37 CFR 1.116 previously filed on
{Any unaniered amendment(s) refermed |0 abave will b antaned),
B Cansider the arguments in the Appeal Brief or Reply Brief previously filed on
Other: Information Disclosure Statement .

] Enclosed:
Amendment/Reply
Affidavit(s)/Declarations(s)
Information Disclosure Statement (IDS)
Other: PTO Form 1449

Miscellansous

[J Suspension of action is requested under 37 CFR 1.103(c) for a period of months.
The fee for this Suspension is (37 CFR 1.17(i)) $130.00.
O other:
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NOU-@7-2806 16:03
Avr v ee seva ey

303 297 2266

AT,

RCE filing fee $790.00
[J A Petition for Extension of Time

One month $120.00

Two months $450.00

Three months  $1020.00
.0 Four months $1590.00

Please charge to Daposit Account 50-3718 the sum of $790.00
please charge any fees required or credit any overpayment to Deposit Account 50-3718 pursuant to 37 CFR 1.25.

A duplicate copy of this transmittal letter is enclosed.

3.1 hereby certify that this comespondenca Is being deposited
with the Uniled Statas Postal Service as First Class mall In
an envelope addressed to: Commissloner for Patents,

P.0. Bax 1450, Alexandria VA 22313-1450.

Date of Deposit:
OR

[E] 1 hereby certify that this paper is belng fecsimile transmitted
to the Commissloner for Patents on the date shown bslow.

Date of Facsimlle: ///7/0 G

383 297 2266

HECEIVED
CENTRAL FAX CENTER

NOV 07 2006

Respectfully submitted,
Lee et al.

% Qgl~_

P.o4

. At any time during the pendency of this application,

Jay, .é'lalkin
rney/Agent for Applicant(s)

Reg. No. 31,393

Date: I//7/Dé
Telephone No. (303) 298-9888

Typed Name: Joy Reinhal
Signature:
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H.Q, BOX 192V HECElVED

Denver, Colorado 80201-1920 CENTRAL FAX CENTER

NOV 0 7 2006

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Lee et al.

Serial No.: 10/608,605 Examiner: Owens, Douglas W
Filing Date: June 27, 2003 Group Art Unit: 2253

Title: PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE INCORPORATING
SAME AND METHOD OF MAKING SAME

COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria VA 22313.1450

INFORMATION DISCLOSURE STATEMENT
Sir.

This Information Disclosure Statement is submitted:

(a) [x] Under 37 CFR 1.97(b).
(Within three months of fillng national application; or date of entry of national application; or bafore mailing date of first Office action
on the merits; whichever ocours tast). ’

(®) O Under 37 CFR 1.97(c) together with either a:
Statement under CFR 1.97(g), or

$180.00 fee under 37 CFR 1.17(p).
(After the CFR 1.97(b) time pericd, but before a final action or notlea of allowance, whichever occurs first).

(¢} [0 Under 37 CFR 1.97(d) together with: a
Statement under 37 CFR 1.97(¢e), and

$180.00 fee as set forth in 37 CFR 1.17(p).
(After a final action or notice of allowancs, whichever occurs first, but before payment of the issue fee).

[J STATEMENT UNDER 37 CFR 1.97(e)

The undersigned certifies that:

[ Each item of information contained in the Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not more than three months prior to
the filing of the statement, or

No itern of information contained in the Information Disclosure Statement was cited in a communication
from a foreign patent office in a counterpart foreign application, and, to the knowledge of the undersigned after
making reasonable inquiry, was known to any individual designated in 37 CFR § 1.56(c) more than three months
prior to the filing of the Information Disclosure Statement.

[0 PRIOR APPLICATIONS

References identified with an asterisk (*) in the enclosed PTO Form 1449, were disclosed in prior Patent
Application No. , filed , now U.8, Patent No. , and, as such, copies
thereof are not Included pursuant to the provisions of 37 CFR 1.98(d).

[0 FOREIGN LANGUAGE DOCUMENTS

A concise explanation of the relevance of forgign language patents, foreign language publications and
other foreign language information listed on PTO form 1449, as presently understood by the individual(s)
designated in 37 CFR 1.56(c) most knowledgeable about the content is given on the attached sheet, or where a
foreign language patent is cited in a search report or other action by a foreign patent office in a counterpart forgign
application, an English language version of the search report or action which indicates the degree of relevance
found by the foreign office is listed on form PTO 1449 and is enclosed herewith. ‘
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NOU-@7-2006 16:03

383 287 2266

B. EEE AUTHORIZATION

383 297 2266 P.86

Please charge to Deposit Account $0-3718 the sum of $0,00 . At any time during the pendency
of this application, please charge any fees required ar credit any overpayment to Deposit Account 50-3718

pursuant to 37 CFR 1.25.

I hereby certify that this correspondence ls being depasited
with the United States Posta) Service as:

[ First Class Mall

[ "Express Mail Post office to Addressee” service under
37 CFR 1.10.

Express Mai Label No.
Date of Deposit:

In an envalope addressed to: Commissioner for Patents,
P.O. Box 1450, Alexandria VA 22313-1450,

OR

[E] 1 hereby certlfy that this paper ts being facsimile transmitted

to the Patent and Trademark Office on the date shown below.

Date of Facsimile: {/ /7/06

Typed Name: Joy Relnhdrt -
Signature:
” 7

Respectfully submitted,
Les et al. -
vy
ay i/ Palkin

ey/Agent for Applicant(s)
Reg. No. 31,393

Date: 11/ 7/ 06

Telephone No. (303) 298-9888
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NOU-@7-2806 16:@3 303 297 2266 383 297 2266 P.@7

Form PTO-1449 ATTORNEY DOCKET NO. SERIAL NO.
| _70030259-1 11/608,605
LIST OF PATENTS AND PUBLICATIONS FOR APPLICANT
APPLICANT'S INFORMATION DISCLOSURE Lee at al
STATEMENT :
FILING DATE GROUP
{Use several shoots If necassary) June 27, 2003 2253
REFERENCE DESIGNATION ’ -U.S. PATENT DOCUMENTS
EXAMINER | * DOCUMENT DATE NAME
INMTIAL NUMBER
5,006,673 ' April 8, 1591 Freyman et al.
5,298,687 March 29, 1994 Rapoport et al.
6,670,797 September 23, 1997 | Okazaki
6,362,525 March 26, 2002 Rahim
6,383,835 May 7, 2002 Hata et al.
6,707,247 March 16, 2004 Murano
6,828,510 December 7, 2004 Asai et al.
FOREIGN PATENT DOCUMENT
DOCUMENT DATE NAME — T TRANSLATION
NUMBER YES NO

OTHER REFERENCES (including Author, Title, Dats, Pertinent Pages, etc.)

EXAMINER DATE CONSIDERED

* Copies of these reforances are not enclosed Pursuant to 37 CFR 1.98(d). (See accompanying IDS)
' Page 1 0of 2

temeatol L.
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Form PTO-1449 : .| ATTORNEY DOCKET NO, SERIAL NO.
70030259-1 10/608,605
LIST OF PATENTS AND PUBLICATIONS FOR APPLICANT
APPLICANT'S INFORMATION DISCLOSURE Lee et al.
STATEMENT —
FILING DATE GROUP
(Use several sheets if necessary) June 27, 2003 2253
REFERENCE DESIGNATION U.S. PATENT DOCUMENTS
EXAMINER | * DOCUMENT DATE NAME
INITIAL NUMBER

2003/0017645 A1 January 23, 2003 Kabayashi et al.
2003/0020126 A1 January 30, 2003 Sakamoto et al.

2003/0040138 A1 Feburary 27, 2003 | Kabayashi et al.

FOREIGN PATENT DOCUMENT

DOCUMENT DATE NAME TRANSLATION
NUMBER YES NO

OTHER REFERENCES (including Author, Titie, Date, Pertinent Pages, atc.)

EXAMINER DATE CONSIDERED

*'Coples of these references are not enclosed Pursyant to 37 CFR 1.98(d). (See accompanying IDS)
Page 2 of 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

R

57299 7590 12/04/2006 I EXAMINE |
AVAGO TECHNOLOGIES, LTD. OWENS, DOUGLAS W-
P.0. BOX 1920 I ART UNIT PAPER NUMBER J
DENVER, CO 80201-1920 . —

DATE MAILED: 12/04/2006
I APPLICATION NO. FILING DATE J FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO.
10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253

TITLE OF INVENTION: PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE INCORPORATING SAME AND

METHOD OF MAKING SAME

| APPLN. TYPE | SMALL ENTITY I ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1400 - $300 $0 $1700 03/05/2007

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:

SMALL ENTITY status: .

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or

above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box Sa on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary. '

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requiljedt Blocks 1 through S should be completed where
apgropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
apers. Each additional paper, such as an assignment or formal drawing, must

ﬁave its own certificate of mailing or transmission.

57299 7590 12/04/2006 Certificate of Maili T o
ertificate of Mailing or Transmission
AVAGO TECHNOLOGIES, LTD.- I hereby certify that this Fee&g{) Transmittal is being deposited with the United
P.O. BOX 1920 States Postal Service with sufficient postage for first class mail in an envelope
g addressed to the Mail Stop ISSUE FEE address above, or being facsimile
DENVER, CO 80201-1920 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor’s name)
(Signature)
(Date)
l APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR - | ATTORNEY DOCKET NO. l CONFIRMATION NO.
10/608,605 06/27/2003 Kong Weng Lee . 70030259-1 2253
TITLE OF INVENTION: PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE INCORPORATING SAME AND
METHOD OF MAKING SAME
| APPLN. TYPE I SMALL ENTITY | ISSUE FEE DUE 1 PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATEDUE . J
nonprovisional NO $1400 $300 $0 $1700° 03/05/2007
I EXAMINER | ART UNIT I CLASS-SUBCLASS J ‘
OWENS, DOUGLAS W 2811 257-690000
1. Chanfe of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1
[ Change of correspondence address (or Change of Correspondence or agents OR, altematively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
() "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name ‘will be printed.

w

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : 3 individuat O Corporation or other private group entity O Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
(O Issue Fee (3 A check is enclosed.
(3 publication Fee (No small entity discount permitted) O Payment by credit card. Form PTO-2038 is attached.
O Advance Order - # of Copies v [ The Director is hereby authorized to charge the required feeis), any deficiency, or credit any
overpayment, to Deposit Account Number enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
[Py Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ob. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit b§ the public which is to file (and by the USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and

submitting the completed application form to the USPTO. Time will v: deﬂendinﬁ upon the individual case. Any comments on the amount of time you require to complete

this form and/or s1é§lgestipns. for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.

gtl)x 1432, A‘l/qxap ] 3,2\3/ir 1]122523]3-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia -1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

217 of 270 SEOUL SEMICONDUCTOR CO., LTD.,
and SEOUL SEMICONDUCTOR, INC.
EX. NO. 1002



UNITED STATES PATENT AND TRADEMARK OFFICE

. UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.0. Box 1450
Alexandria, Virginia 22313-1450
Www.uspto.gov

[ APPLICATION NO. | FILING DATE l FIRST NAMED INVENTOR ] ATTORNEY DOCKET NO. I CONFIRMATION NO. I
10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253
57299 7590 12/04/2006 ) I EXAMINER I
AVAGO TECHNOLOGIES, LTD. OWENS, DOUGLAS W
P.0. BOX 1920 I ART UNIT PAPER NUMBER |
DENVER, CO 80201-1920 Pyon

DATE MAILED: 12/04/2006

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov). '

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.
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Application No. Applicant(s)
] . 10/608,605 LEE ETAL.
Notice of Allowability Examiner Art Unit
Douglas W. Owens 2811

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X} This communication is responsive to the amendment filed on August 8, 2006.

2. X The allowed claim(s) is/are 22-27.

3. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[J Al b)[ Some* <¢)[JNone ofthe: '
1. [0 Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. )
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)). ‘
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [J hereto or 2) [[] to Paper No./Mail Date

(b) [J including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date ______ .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [J Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application (PTO-152)
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [ Interview Summary (PTO-413),
Paper No./Mail Date .
3. X Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. [J Examiner's Amendment/Comment
Paper No./Mail Date 11/07/06
4. ] Examiner's Comment Regarding Requirement for Deposit 8. [0 Examiner's Statement of Reasons for Allowance
of Biological Material
9. [ Other .
Dapl b Do
DOUGLAS W. OWENS
] PRIMARY EXAMINER
U.S. Patent and Trademark Office
PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20061124
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NOU-@7-28856 16:03° 383 297 2266 383 297 2266 P.@7

Form PT0-1449 ATTORNEY DOCKET NO. SERIAL NO. i
70030259-1 11/608,605
LIST OF PATENTS AND PUBLICATIONS FOR APPLICANT
APPLICANT'S INFORMATION DISCLOSURE Lee et al
' STATEMENT :
FILING DATE GROUP
(Use several sheots If nocassary) June 27, 2003 2253
REFERENCE DESIGNATION ' .U.S. PATENT DOCUMENTS
EXAMINER | * DOCUMENT DATE NAME

INMIAL NUMBER

Dwo 5,006.673 ) April 8, 1991 Freyman et al.

DWO 5,298,687 March 29, 1994 Rapoport et al.

DWO 5.670,797 - | September 23, 1997 | Okazaki
DWo 6.362,525 March 26, 2602 Rahim

DWO 6,383,835 |May7,2002 Hata et al.

DWO 6.707,247 March 16, 2004 Murano

DWO 6,828,510 December 7,2004 | Asai et al. ' )

1
FOREIGN PATENT DOCUMENT ]
DOCUMENT DATE NAME - TRANSLATION
NUMBER - . |ves o

OTHER REFERENCES (including Author, Titie, Data, Pertinent Pages, etc.)

EXAMINER  /Douglas W Owens/ DATE CONSIDERED 1} /547500

* Coples of theso reforances are not enclosed Pursuant to 37 CFR 1.98(d). (Soe accompanying IDS)
: Page1.of 2

em el L

PAGE 718* RCVD AT 11772006 5:44:27 PM [Easter Standard Time]* SYR-USPTO-EFXRF-1 * DNIS:2738300 * CSID:303 297 2266 DURATION (mm-5s):02-30

' LABLE COPY
BEST AVAILABLE COPY  —o
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NOV-07-2085 16:04

Form PTO-1449

383 297 2266

383 297 2266 P.@8

.| ATTORNEY DOCKET NO, SERIAL NO.
70030259-1 10/608,605
LIST OF PATENTS AND PUBLICATIONS FOR APPLICANT
APPLICANT'S INFORMATION DISCLOSURE Lee et al
STATEMENT )
FILING DATE GROUP
(Use several shoets if r sary) June 27, 2003 2253
REFERENCE DESIGNATION U.S. PATENT DOCUMENTS
EXAMINER DOCUMENT DATE NAME
INMTIAL NUMBER
Dwo 2003/0017645 A1 |January 23,2003 | Kabayashi et al.
DWO 2003/0020126 A1 January 30, 2003 Sakamoto et al.
DWO 2003/0040138 A1 Feburary 27, 2003 Kabayasht et al,
FOREIGN PATENT DOCUMENT
BOCUMENT DAVE NAME TRANGLATION
NUMBER YES NO
OTHER REFERENCES (including Authbr, Title, Date, Pertinent Pagles, etc.}
EXAMINER /Douglas W Owens/ DATE CONSIDERED 11/24/2006
*-Coples of thass refer are not d Purguant to 37 CFR 1.98(d). {See accompanying IDS)
’ Page 2 of 2 \
PAGE 818*RCVD AT 11712005 44:27 PM [Eastem Standard Time)* SYR:USPTO-EFXRF-11* DNIS:2738300* CSID:303 267 2266* DURRTION (umss) 020y o oy ¥

BEST AVAILABLE COPY  gesT AVAILABLE COPY
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. Application/Control No. Applicant(s)/Patent under Reexamination
Index of Claims
10608605 LEE ET AL.
T ———e
Owens, Douglas W 2811
v’ | Rejected - Cancelled N | Non-Elected A | Appeal
= | Allowed = Restricted | | Interference O | Objected

Claims renumbered in the same order as presented by applicant

- Ocpa Oro. ORrR1.47

CLAIM

DATE

Final | Original | 8/21/06

11724006 §.
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Application/Control No. Applicant(s)/Patent Under
Search Notes Reexamination
T
Examiner Art Unit
Owens, Douglas W 2811
Notes Date Examiner

Update Search 08/21/2006 DWO
Update Search 11/24/2006 DWO

[ U.S. Patent and Trademark Office

Part of Paper No.: 20061124
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Application/Control No. Applicant(s)/Patent Under
Interference Searched Reexamination
DT ———
Examiner Art Unit
Owens, Douglas W 2811
Class SubClass Date Examiner

257 690,784,689 08/21/2006 DWO

Interference text search Pg-Pub 08/21/2006 DWO

Update Interferecne Search 11/24/2006 DWO
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AVAGO TECHNOLOGIES, LTD. ATTORNEY DOCKET NO. 70030259-1
P.O. Box 1920
Denver, Colorado 80201-1920

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Lee et al.
Serial No.: 10/608,605 Examiner: Owens, Douglas W.
Filing Date: June 27, 2003 Group Art Unit: 2811

Title: PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE
INCORPORATING SAME AND METHOD OF MAKING SAME

COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria VA 22313-1450

REQUEST FOR CONTINUED EXAMINATION (RCE) 37 CFR 1.114

Subsection (b) of 35 U.S.C. 132, effective on May 29, 2000, provides for continued examination of an utility or plant application filed on or after
June 8, 1995.
See The American Inventors Protection Act of 1999 (AIPA).

Sir:

This is a Request for Continued Examination (RCE) under CFR 1.114 of the above-identified application.

NOTE: 37 CFR 1.114 is effective on May 20, 2000. If the above application was filed prior to May 29, 2000, applicant may wish to consider filing a continued
prosecution application (CPA) under CFR 1.53(d) (PTO/SB/29) instead of a RCE to be eligible for the patent term adjustment provisions of the AIPA.
See Changes to Application Examination and Provisional Application Practice, Interim Rule, 65 Fed. Reg. 14865 (Mar. 20, 2000), 1233 off. Gaz. Pat.
Office 47 (Apr.11, 2000), which Established RCE practice.

Submission under 37 CFR 1.114

[0 Previously submitted:
[ consider the amendment(s)/reply under 37 CFR 1.116 previously filed on

(Any unentered amendment(s) referred to above will be entered).
Consider the arguments in the Appeal Brief or Reply Brief previously filed on
Other: Information Disclosure Statement

[x] End

sed:

Amendment/Reply
Affidavit(s)/Declarations(s)

Information Disclosure Statement (IDS)
Other:

o

LB

Miscellaneous

|:| Suspension of action is requested under 37 CFR 1.103(c) for a period of months.
The fee for this Suspension is (37 CFR 1.17(i)) $130.00.
[ other:
Rev 10/04 (RCE) Page 1 of 2
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CONTINUED EXAMINATION TRANSMITTAL ATTORNEY DOCKET NO. 70030259-1

(RCE) (37 CFR 1.114) (continued)

[ A Petition for Extension of Time

One month $120.00
(| Two months $450.00
O Three months $1020.00
a Four months $1590.00

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby autorized to charge any underpayment of fees, or credit any overpayments, to Deposit Account

No. 50-3718.

Respectfully submitted,
Lee et al.

BY  sJay K. Malkin/

Attorney/Agent for Applicant(s)

Reg. No. 31,393

| hereby certify that this paper is being electronically transmitted i
to the Commissioner for Patents on the date shown below. Date: ‘January 29’ 2007

Date of Transmission: January 29, 2007 Telephone No. (303) 298-9888

Typed Name: JOy Reinhart
/Joy Reinhart/

Signature:

Rev 10/04 (RCE) Page 2 of 2
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Form PTO-1449

ATTORNEY DOCKET NO.

SERIAL NO.

700302591 11/608,605
LIST OF PATENTS AND PUBLICATIONS FOR APPLICANT
APPLICANT’S INFORMATION DISCLOSURE Lee et al
STATEMENT )
FILING DATE GROUP
{Use several sheets if necessary) June 27, 2003 2811
REFERENCE DESIGNATION U.S. PATENT DOCUMENTS
EXAMINER | * DOCUMENT DATE NAME
INITIAL NUMBER
2,907,925 October 6, 1959 Parsons
5,440,075 August 8, 1995 Kawakita et al.
2002/0179335 December 5, 2002 Curcio et al.
2003/0168256 September 11, 2003 | Chien
FOREIGN PATENT DOCUMENT
DOCUMENT DATE NAME TRANSLATION
NUMBER YES NO
OTHER REFERENCES (including Author, Title, Date, Pertinent Pages, etc.)
EXAMINER DATE CONSIDERED

* Copies of these references are not enclosed Pursuant to 37 CFR 1.98(d). (See accompanying IDS})

Rev 10/03 (PTO 1449)
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Electronic Patent Application Fee Transmittal

Application Number: 10608605

Filing Date: 27-Jun-2003

PACKAGING DEVICE FOR SEMICONDUCTOR DIE,
Title of Invention: SEMICONDUCTOR DEVICE INCORPORATING SAME AND METHOD
OF MAKING SAME

First Named Inventor/Applicant Name: Kong Weng Lee
Filer: Jay Kevin Malkin/Joy Reinhart
Attorney Docket Number: 70030259-1

Filed as Large Entity

Utility Filing Fees

Sub-Total in

Description Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-lssuance:

Extension-of-Time:
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Description Fee Code | Quantity Amount Sullrj-s'l'g(tg)l in
Miscellaneous:
Request for continued examination 1801 1 790 790
Total in USD ($) 790
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Electronic Acknowledgement Receipt

EFS ID: 1473907
Application Number: 10608605
International Application Number:
Confirmation Number: 2253

Title of Invention:

PACKAGING DEVICE FOR SEMICONDUCTOR DIE,

SEMICONDUCTOR DEVICE INCORPORATING SAME AND METHOD

OF MAKING SAME

First Named Inventor/Applicant Name:

Kong Weng Lee

Customer Number:

57299

Filer:

Jay Kevin Malkin/Joy Reinhart

Filer Authorized By:

Jay Kevin Malkin

Attorney Docket Number: 70030259-1
Receipt Date: 29-JAN-2007
Filing Date: 27-JUN-2003
Time Stamp: 17:41:55
Application Type: Utility
Payment information:
Submitted with Payment yes
Payment was successfully received in RAM $790
RAM confirmation Number 830
Deposit Account 503718

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17

File Listing:
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Document i . . . Multi Pages
Number Document Description File Name File Size(Bytes) Part /.zip| (if appl.)

1 Request for C"(ggg)ed Examination RCEelectronicfiling.pdf 433589 no 2
Warnings:
This is not a USPTO supplied RCE SB30 form.
Information:

Information Disclosure Statement

2 (IDS) Filed PTO1449.pdf 4676414 no 1
Warnings:
Information:
This is hot an USPTO supplied IDS fillable form

3 Fee Worksheet (PTO-06) fee-info.pdf 8229 no 2
Warnings:
Information:

Total Files Size (in bytes); 5118232

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.

232 of 270 SEOUL SEMICONDUCTOR CO., LTD.,
and SEOUL SEMICONDUCTOR, INC.
EX. NO. 1002



. PTOISBI06 (12.04)

ar - = Approved for use through 7/31/2006. Ome 0651.0032
. U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required 4o respond 1o a collection of information unless i displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Apoh @’fgﬁzmbj E '
[ Subslitute for Form PTO-875
/
m F &@IC}% A D -PARTI OTHER THAN
k(cg,i,, 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR ' A

NUMBER FILED NUMBER EXTRA

BASIC FEE
37 CFR 1.16(a), (b}, or <)
SEARCH FEE

(37 CFR 1.16(K), (i), or (m}}
EXAMINATION FEE
{37 CFR 1.16(a). {p). of (a}}
TOTAL CLAIMS

(37 CER 1.16())
INDEPENDENT CLAIMS
(37 CFR 1.16¢h))

! minusi S= ‘
[{ the $pecificalion and drawings exceed 100

sheels of paper, (he application size fee due
is $250 ($125 for small entity) for each
-additional 50 sheets or fraction thereofl. See
33 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).

APPLICATION S12€
FEE
(37 CFR 1 16(3))

MULTIPLE OEPEMDENT CLAIM PRESENT (37 CFR 1.164))

"t the ditference in column 1 js less than zero, enter *0” i column 2.

APPLICATION AS AMENDED PART Y

oR OTHER THAN
(Catumn 1) (Column 2)  (Cotumn 3) SMALL ENTITY SMALL ENTITY
CLAIIAS HIGHEST :
< REMAINING HUNMBER PﬂESﬁ'” RATE (3) RATE (3) ACDI-
AFTER PREVIOUSLY EXTRA TIOHAL
’2 AMEHDMENT PAID FOR
w Total - Minus | °* =
S| @rore e X - oR
. Q] Independent . Minus | ** =
Z | Q7cFR taeqy X = OR
13} B S I SLAS
§ Application Size Fee (37 CFR 1 16(s)}
< b -
- FIRST PRESENTATION OF MULTIPLE DEPENDEMT CLAIM (37 CFR 1.16())) o -
TOT4L TOTAL
. ADD'L FEE OR spULFEE

{Column 1) (Column 2)  (Cotumn 3)
CLAIS HIGHEST .

@ EEMAINING NUMBER PRESENT RATE ($) ADDI PATE (%) ADDI-
- AFTER PREVIOUSLY EXTRA TIONAL TIOHAL
> AMENDMENT PAID FOR FEE(%) FEE (%)
w Total ‘ Minus | **
S| ercrrLIs) OR
Q Indzpendent Minus |+
Z | ©7crR 1Iem); OR
w
3 Application Size Fee (37 CFR 1.16(s))

FIRST PRESEHTATICH OF MULTIPLE DEPENDENT GLAIN 37 CFR 1.16()) Op

TOTAL
ADDLFEE

TOTAL
ADD'UFEE

OR

- ¢ It the enlry in cotumn 1 s fess than the entry in colump 2, write *0" in column 3.
1t the "Highes! Number Previously Paid For IN THIS SPACE is less {han 20, enter *20",
Sl the “Highest Humber Previously Paid For” 114 THIS SPACE is less than 3, enler "2".

The "Highesl Humber Previously Paid For” (Tofal of Independentj is (he highesl number found in the appropriate box In cofumn 1

This coliection of informalion is required by 37 CFR 1.16. The information is required te oblain or relain a benefit by the public which is (o fie (and by the
USPTO fo processi an applicalion Confidenlialily is govemed by 35 U.8.C. 122 and 37 CFR 1.14. This cellection is estimated (o 1ake 12 minutes to complete,

including gath prepaning, and submilling the completed application form (o the USPTO. Time will vary depending upon the individual case, Any cemments
" onthe amount of lime you requie his fenn andior suggestions fur re 12 (his Lurden, should be sent o 1t hiel Infeimation Officer
and Trademart: ¢ smmeres i 0 Bos 1450 Atevap 223130480 DO NCT SEND X

ADORESS SEND T

for Palteats, 1.0, Box 4450 Alexandria, VA 223131450
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Type L § Hits Search Text DBs
1 BRS L1 116321 |light adj emitting USPAT
2  [BRS L2 180 1 and (mounting adj pad) USPAT
US-PGPUB;
USOCR; FPRS;
3 BRS L3 0 1 and (mounting adj pad) EPO; JPO;
DERWENT;
IBM TDB
US-PGPUB;
USOCR; FPRS;
4 BRS L4 264237 [light adj emitting EPO; JPO;
DERWENT;
IBM TDB
US-PGPUB;
_ USOCR; FPRS;
5 BRS L5 120 4 and (mounting adj pad) EPO; JPO;
DERWENT ;
IBM TDB
6 BRS L6 0 ("2004/0262738") .URPN. USPAT
7 BRS 7 571 1 and (metalized near3 USPAT
surface)
US-PGPUB;
: _ USOCR; FPRS;
8 [BRS 1.8 360 i i?g é?etallZEd nears3 EPO; JPO;
urtac DERWENT;
IBM TDB
3/29/07, EAST Version: 2.1.0.14
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UNITED STATES PATENT AND TRADEMARK OFFICE WP
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS

x 1450
Alexandria, Virginia 22313-1450
WWW.USPLO. 8OV

NOTICE OF ALLOWANCE AND FEE(S) DUE

57299 7590 04/0412007 ' l EXAMINER ’ I
AVAGO TECHNOLOGIES, LTD. CRANE, SARA W
P.0. BOX 1920 [ ART UNIT | PAPER NUMBER ]
DENVER, CO 80201-1920 81
DATE MAILED: 04/04/2007
APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. | CONFIRMATION NO. I

10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253

TITLE OF INVENTION: PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE INCORPORATING SAME AND
METHOD OF MAKING SAME

I APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE I PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE J DATE DUE

nonprovisional NO $1400 $300 $0 $1700 07/05/2007

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE. i

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above. : ’

If the SMALL ENTITY is shown as NO:

A. Pay TOTAL FEE(S) DUE shown above, or

B. If the status above is to be removed, check box Sb-on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requiljedL. Blocks 1 through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
ﬁapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

57299 7590 04/04/2007 c f £ Maili T
ertificate of Mailing or Transmission
AVAGO TECHNOLOGIES, LTD. I hereb cenigy that this Fee(s) Transmittal is being deposited with the United
P.O. BOX 1920 States Postal Service with sufficient postage for first class mail in an envelope
S . addressed to the Mail Stop ISSUE FEE address above, or being facsimile
DENVER, CO 80201-1920 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor’s name)
{Signature)
(Date)
APPLICATION NO. FILING DATE | FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO.
10/608,605 " 06/27/2003 Kong Weng Lee 70030259-1 2253
TITLE OF INVENTION: PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE INCORPORATING SAME AND
METHOD OF MAKING SAME
I APPLN. TYPE l SMALL ENTITY | ISSUE FEE DUE I PUBLICATION FEE DUE I PREV. PAID ISSUE FEE I TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1400 $300 $0 $1700 07/05/2007
| EXAMINER l ART UNIT I CLASS-SUBCLASS |
CRANE, SARA W 2811 257-690000

1. Chanféc}())f correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR1 . 1
(1) the names of up to 3 registered patent attorneys
{J Change of correspondence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/5B/122) attached. (2) the name of a single firm (having as a member a 2

[ "Fee Address" indication (or "Fee Address" Indication form registered attomney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 re%stered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

w

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFK 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : O individuat O Corporation or other private group entity 0 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
O tssue Fee O A check is enclosed.
3 Publication Fee (No small entity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (O The Director is hereby authorized to charge the required fcc%s), any deficiency, or credit a?y
overpayment, to Deposit Account Number enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
Qa Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ov. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is recLuired to obtain or retain a benefit bz the public which s to file (and by the USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and

submtting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete

this form and/or sx:jggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.

R(l)x 1432, A\l/qxap 'm;,zgllir ilxgasl 0223l3-l450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia -1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE L FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. | CONFIRMATION NO. |
10/608,605 06/27/2003 Kong Weng Lee 70030259-1 ) 2253
57299 7590 04/0412007 I EXAMINER |
AVAGO TECHNOLOGIES, LTD. CRANE, SARA W
P.O. BOX 1920 . | ART UNIT l PAPER NUMBER |

DENVER, CO 80201-1920 2811

DATE MAILED: 04/04/2007

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA. '

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
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Application No. Applicant(s)

. vy 10/608,605 LEE ET AL.
Notice of Allowability Examiner Art Unit
SaraW. Crane 2811

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to papers of 29 January 2007 (RCE filing).

2. X The allowed claim(s) is/are 22-27.

3. [0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
‘a)[J Al b)[JSome* c¢)[JNone ofthe:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: _____

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [J including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [ to Paper No./Mail Date _____
(b) [J including changes required by the attached Examiner's Amendment / Camment or in the Office action of
Paper No./Mail Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. X Notice of References Cited (PTO-892) 5. [ Notice of Informal Patent Application
2. [0 Notice of Draftperson's Patent Drawing Review (PTO-948) 6. (] Interview Summary (PTO-413),
Paper No./Mail Date

3. X Information Disclosure Statements (PTO/SB/08), 7. O Examiner's Amendment/Comment

Paper No./Mail Date 29 January 2007
4. [J Examiner's Comment Regarding Requirement for Deposit 8. [0 Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ Other
U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20070329
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. Application/Control Number: 10/608,605 Page 2
y Art Unit: 2811

REASONS FOR ALLOWANCE

The following is an examiner’s statement of reasons for allowance:

The device structure as set forth in the claims is not taught or suggested in the
prior art, including more specifically the light emitting diode having metallized bottom
surface, mounted on a mounting pad, and having the relationship to the interconnecting
element and conductive connecting pad as set forth in claim 1.

The references cited on form PTO 892 are similar in some ways to references
already of record, showing LEDs having interconnecting elements.extending through
the underlying substrate to contact back surface electrodes.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to S. Crane, whose telephone number is (571) 272-1652.

The fax phone number for the organization where this application or proceeding
" is assigned is (571) 273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free).
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Application/Control Number: 10/608,605 Page 3
Art Unit: 2811

Sara W. Crane

Primary Examiner
Art Unit 2811
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Form PTO-1449 ATTORNEY DOCKET NO. SERIAL NO.
70030259-1 11/608,605
LIST OF PATENTS AND PUBLICATIONS FOR APPLICANT
APPLICANT'S INFORMATION DISCLOSURE Lee et al
STATEMENT ’
FILING DATE GROUP
(Use several sheets if necessary) June 27, 2003 2811
REFERENCE DESIGNATION U.S. PATENT DOCUMENTS
EXAMINER | * DOCUMENT DATE . NAME
INITIAL NUMBER
ISCI 2,907,925 October 6, 1959 Parsons
1SC/ 5,440,075 August 8, 1995 Kawakita et al.
ISCI 2002/0179335 December 5, 2002 Curcio et al.
1SC/ | 2003/0168256 September 11, 2003 | Chien
FOREIGN PATENT DOCUMENT
DOCUMENT DATE NAME TRANSLATION
NUMBER YES NO

OTHER REFERENCES (including Author, Title, Date, Pertinent Pages, etc.)

EXAMINER ISara Crane/ DATE CONSIDERED 0372872007

* Copies of these references are not enclosed Pursuant to 37 CFR 1.98(d). (See accompanying IDS)
Page 1 of 1

Rev 10/03 (PTO 1449)
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Application/Control No. Applican.t(s)/.Patent Under
10/608,605 ﬁg;xg'rl'mﬁ'\‘f.t o
Notice of References Cited . .
Examiner Art Unit
Sara W. Crane 2811 Page 1 of 1
U.S. PATENT DOCUMENTS
* coumg%ﬁ'lﬁ'lﬁ:ﬁmé Code MMD.e(t\((eYY Name Classification
* | A | US-2002/0139990 10-2002 Suehiro et al. 257/99
* | B | US-5,177,593 ' 01-1993 Abe, Munezo 257/98
* | ¢ | US-7,098,593 08-2006 Teng, Ming-Ching 313/581
D | US-
E | US-
F | US-
G | US-
H | US-
| | US-
J | US-
K | US-
L | US-
M | US- .
FOREIGN PATENT DOCUMENTS
* counts%%g-ﬁﬁmgﬂgﬁé Code MMD.$$YY Country Name Classification
N
e}
P
Q
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S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
w
X
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office ’
PTO-892 (Rev. 01-2001) ' Notice of References Cited Part of Paper No. 20070329
242 of 270 SEOUL SEMICONDUCTOR CO., LTD.,

and SEOUL SEMICONDUCTOR, INC.
EX. NO. 1002



g . Application/Control No. Applicant(s)/Patent under
Issue Classification Ropxamination
10/608,605 LEE ET AL.
Examiner Art Unit
SaraW. Crane 2811
ISSUE CLASSIFICATION
ORIGINAL CROSS REFERENCE(S)
CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
257 99 257 690 784
INTERNATIONAL CLASSIFICATION
Hlo| 1]t 29/22
/
/
/
/
Total Claims Allowed: 6
(Assistant Examiner)  (Date) Sara Crane
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vivary Exorniner Print Claim(s) Print Fig.
(Legal Instruments Examiner)  (Date) Z‘ (Pfimf‘#éminef) 3 ate) 9 / 0,7 1 4E
J4AF
Claims renumbered in the same order as presented by applicant | [] CPA T1.D. [ R.1.47
— © — © —_ © - © — © _ © — ©
@© £ © c 2] c 2] c ] £ ] c ] £
c | o c =) £ > € o c | D €| D €| D
31 61 91 121 151 181
32 62 92 122 152 182
33 63 93 123 153 183
4 34 64 94 124 154 184
1 35 65 95 125 155 185
§ 36 66 96 126 156 186
37 67 97 127 157 187
38 68 98 128 158 188
39 69 99 129 159 189
1 40 70 100 130 160 190
1) 41 71 101 131 161 191
1 42 72 102 132 162 192
13 43 73 103 133 163 193
14 44 74 104 134 164 194
1p 45 75 105 135 165 195
1B 46 76 106 136 166 196
1w 47 77 107 137 167 197
1B 48 78 108 138 168 198
18 49 79 109 139 169 199
20 50 80 110 140 170 200
2 51 81 111 141 171 201
v | 22 52 82 112 142 172 202
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3| 24 54 84 114 144 174 204
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29 59 89 119 149 179 209
30 60 90 120 150 180 210
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Index of Claims Reexamination
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Examiner Art Unit
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Electronic Patent Application Fee Transmittal

Application Number: 10608605

Filing Date: 27-Jun-2003

PACKAGING DEVICE FOR SEMICONDUCTOR DIE,
Title of Invention: SEMICONDUCTOR DEVICE INCORPORATING SAME AND METHOD
OF MAKING SAME

First Named Inventor/Applicant Name: Kong Weng Lee
Filer: Scott Weitzel/Adrienne Barclay
Attorney Docket Number: 70030259-1

Filed as Large Entity

Utility Filing Fees

Description Fee Code Quantity Amount Sullcj-s'l'g(t;)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1400 1400
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description Fee Code Quantity Amount Sullrj-s'l'g(tg)l In
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1700
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Electronic Acknowledgement Receipt

EFS ID: 1940428
Application Number: 10608605
International Application Number:
Confirmation Number: 2253

Title of Invention:

PACKAGING DEVICE FOR SEMICONDUCTOR DIE,
SEMICONDUCTOR DEVICE INCORPORATING SAME AND METHOD

OF MAKING SAME

First Named Inventor/Applicant Name:

Kong Weng Lee

Customer Number:

57299

Filer: Scott Weitzel/Adrienne Barclay
Filer Authorized By: Scott Weitzel
Attorney Docket Number: 70030259-1
Receipt Date: 05-JUL-2007
Filing Date: 27-JUN-2003
Time Stamp: 11:54:34
Application Type: Utility
Payment information:
Submitted with Payment yes
Payment was successfully received in RAM $1700
RAM confirmation Number 4850
Deposit Account 503718

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17

File Listing:
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Document i . . . Multi Pages
Number Document Description File Name File Size(Bytes) Part /.zip| (if appl.)

1 Issue Fee Payment (PTO-85B) IssueFee.pdf 383904 no 1
Warnings:
Information:

2 Fee Worksheet (PTO-06) fee-info.pdf 8339 no 2
Warnings:
Information:

Total Files Size (in bytes) 392243

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary
components for an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number and of the International Filing Date (Form PCT/RO/105) will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receipt will establish the international filing date of the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0O.Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
10/608,605 08/14/2007 7256486 70030259-1 2253
57299 7590 07/25/2007
Kathy Manke
Avago Technologies Limited
4380 Ziegler Road

Fort Collins, CO 80525

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Customer Service Center of the Office of Patent Publication at
(571)-272-4200.

APPLICANT(S) (Please see PAIR WEB site http:/pair.uspto.gov for additional applicants):

Kong Weng Lee, Penang, MALAYSIA;
Kee Yean Ng, Penang, MALAYSIA;

Yew Cheong Kuan, Penang, MALLAYSIA;
Gin Ghee Tan, Penang, MALAYSIA;
Cheng Why Tan, Penang, MALAYSIA;

IR103 (Rev. 11/05)
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03-28-12,18:45 ;MarkPro 15712736500 ;2488150812 # 2/ 8
-
A
Smnll Entity Declaratian
PATENT
IN THE UNITED STATES PATENT AND TRADEMARK. OFFICE

Current Date 77147~ eh >0, ¥PIP

Patent MNes. Please see. #e oHaches
CHANGE OF ENTITY STATUS PURSUANT TO 37 C.R.R. §1.27 (g)(2)

Commnissioner for Patents
Mail Stop M Correspondence
P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
This communication hereby asserts that the attached Schedule A patents is

entitled to small entity status.

Respectfully submitted,
COMPANY or FIRM
NAME AND ADDRESS:
. et BV
INTELLECTUAL DISCOVERY Signature 7 % -
135-090
Golden Tower 10F
' Printed Name Y
#511 Samscong-ro, Gangnarm-
Seoul, Igsr:‘;ng " Eram-gs, CHO MIYOUNG
Title
Manager
OR
Reg. # if US Attorney

PAGE 219*RCVD AT 3/28/2013 2:32:45 P [Eastern Daylight Time] * SVR W-PTOFAX-002/39 * DHIS:2736500 * CSID:2488160312 DURATION (mm-5s}:02-11
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4/ 9

03'23'5}18245 ;MarkPro 5712736500 ;2488150912 £
Schedule A — Patents assigned to *Assignee*
NO Apﬁbﬁé‘;‘;} N | FILING DATE SS;%’;; ISSUE DATE
20 10/071987 2002-02-08 6940102  2005-09-06
21 09/783101 2001-02-15 6943666 2005-09-13
22 10/128446 2002-04-23 6949771 2005-09-27
23 10/370435 2003-02-20 6967123 2005-11-22
24 101374268 2003-02-25 7021807 2006-04-04
25 10/820342 2004-04-07 7066633 2006-06-27
26 10/609160 2003-06-27 7075225 2006-07-11
27 10/617626 2003-07-10 7075233 2006-07-11
28 10/649094 2003-08-26 7102177 2006-09-05
29 11/145140 2005-06-03 7105863 2006-09-12
30 101798130 2004-03-11 7108413 2006-09-19
31 101267759 | . 2002-10-09 7112916 2006-09-26
32 11/075242 2005-03-07 7115428 © 2006-10-03
33 09/924653 2001-08-08 7129638 2006-10-31
34 10/661054 2003-09-12 7145182 2006-12-05
35 10/755047 2004-01-08 7183588 2007-02-27
36 10/833905 2004-04-27 7210817 2007-05-01
37 11/205580 2005-08-15 7230222 2007-06-12
38 10/798477 2004-03-11 7239080 2007-07-03
39 @08605 N | 2003-06-27 7256486 2007-08-14
40 101789136 2004-02-27 7261441 2007-08-28

PAGE 4/9* RCVD AT 3/18/2013 2:32:45 PM [Eastern Daylight Time] SVRW-PTOFAX.002/3 * DNIS:2736500 * CSID:2488160912* DURATION (mm-ss):02-41
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent of:

Inventor: Kong Weng Lee .
Confirmation No.: 2253

Serial No.: 10/608,605

Flhng Date: June 27’ 2003 Examiner: Crane, Sara W.

Patent No.: 7,256,486 Group Art Unit: 2811

Issue Date: August 14, 2007
Title: Packaging Device for Semiconductor Die,

Semiconductor Device Incorporating
Same and Method of Making Same

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

NOTICE OF CHANGE OF STATUS TO SMALL ENTITY

Notice is hereby given under 37 C.F.R. § 1.27(g)(1) that effective at least as early as
November 10, 2016, large entity status is no longer claimed by the assignee of the above-
identified patent. The assignee asserts small entity status, and is entitled to claim small entity
status for the purpose of calculating maintenance fees. To the extent any undiscounted fees were
paid after the above-listed date, the assignee or a representative of the assignee will retroactively
seek to pay the next maintenance fee at the small entity rate by requesting a refund of
overpayment.

The practitioner signing below is authorized by the assignee to act in representative
capacity under 37 C.F R. 1.34 for purposes of filing this request only. Should the Office have

any questions, the Office is invited to call the undersigned at (312) 913-3341.

McDonnell Boehnen Hulbert & Berghoff LLP
300 South Wacker Drive

Chicago, IL 60606

(312)913-0001
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Date: February 17. 2017

McDonnell Boehnen Hulbert & Berghoff, Ltd.
300 South Wacker Drive, 7" Floor

Chicago, IL 60606

(312)913-0001
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Respectfully submitted,

McDONNELL BOEHNEN
HULBERT & BERGHOFF LLP

By:_/Michael D. Clifford/

Michael D. Clifford
Reg. No. 60,550
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Electronic Acknowledgement Receipt

EFSID: 28396281
Application Number: 10608605
International Application Number:
Confirmation Number: 2253

Title of Invention:

PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE

INCORPORATING SAME AND METHOD OF MAKING SAME

First Named Inventor/Applicant Name:

Kong Weng Lee

Customer Number:

57299

Filer:

Michael David Clifford

Filer Authorized By:

Attorney Docket Number: 70030259-1
Receipt Date: 22-FEB-2017
Filing Date: 27-JUN-2003
Time Stamp: 19:09:45

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document .. . File Size(Bytes Multi Pages
Document Description File Name ( yt V . . 9
Number Message Digest | Part/.zip| (ifappl.)
75914
1 Assertion of entitlement to small entity 7256486_SmallEntityStatus.pdf no 5
status 6ab265b9b045c7fe8986ac9d69117298c9d|
4eeSb
Warnings:
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Information:

Total Files Size (in bytes):{ 75914

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent of:

Inventor: Kong Weng Lee .
Confirmation No.: 2253

Serial No.: 10/608,605
Filing Date: June 27, 2003 Examiner: Crane, Sara W.

Patent No.: 7,256,486 Group Art Unit: 2811
Issue Date: August 14, 2007

Title: Packaging Device for Semiconductor Die,
Semiconductor Device Incorporating
Same and Method of Making Same

Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

NOTIFICATION OF LOSS OF ENTITLEMENT TO SMALL ENTITY STATUS

Notice is hereby given under 37 C.F.R. § 1.27(g)(2) that small entity status is no longer
claimed by the applicant for the above-identified patent. Applicant believed Applicant was
entitled to small entity status when the previous change to small entity status was made. However,
Applicant has now become aware of facts that make Applicant unsure as to whether Applicant is
eligible for small entity status. Accordingly, large entity status is now claimed by the Applicant for
the above-identified patent.

The practitioner signing below is authorized by the assignee to act in representative
capacity under 37 C.F.R. 1.34 for purposes of filing this request only. Should the Office have
any questions related to this request, the Office is invited to call the undersigned at (312) 913-

3341.

McDonnell Boehnen Hulbert & Berghoff LLP
300 South Wacker Drive

Chicago, IL 60606

(312)913-0001

258 of 270 SEOUL SEMICONDUCTOR CO., LTD.,
and SEOUL SEMICONDUCTOR, INC.
EX. NO. 1002



Date: May 17, 2017

McDonnell Boehnen Hulbert & Berghoff, Ltd.

300 South Wacker Drive, 7" Floor
Chicago, IL 60606
(312)913-0001
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Respectfully submitted,

McDONNELL BOEHNEN
HULBERT & BERGHOFF LLP

By:_/Michael D. Clifford/

Michael D. Clifford
Reg. No. 60,550
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Electronic Acknowledgement Receipt

EFSID: 29240822
Application Number: 10608605
International Application Number:
Confirmation Number: 2253

Title of Invention:

PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE
INCORPORATING SAME AND METHOD OF MAKING SAME

First Named Inventor/Applicant Name:

Kong Weng Lee

Customer Number:

57299

Filer:

Michael David Clifford

Filer Authorized By:

Attorney Docket Number: 70030259-1
Receipt Date: 22-MAY-2017
Filing Date: 27-JUN-2003
Time Stamp: 19:21:55

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

no

File Listing:

Document .. . File Size(Bytes Multi Pages
Document Description File Name ( yt V . . 9
Number Message Digest | Part/.zip| (ifappl.)
75649
1 Notification of Ioss. of entitlement to 7256486_LargeEntityStatus.pdf no 5
small entity status
14ee2a99856782c79bbe93%ea7444732684a)
Warnings:
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Information:

Total Files Size (in bytes):{ 75649

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application asa
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Case 2:17-cv-00310-JRG Document 4 Filed 04/13/17 Page 1 of 1 PagelD #: 90

AO 120 (Rev. 08/10)

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR

TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. Di:
[] Trademarks or

strict Court

Eastern District of Texas, Marshall Division

[ Patents.

( [ the patent action involves 35 U.S.C. § 292.):

on the following

DOCKET NO.
2:17-cv-310

DATE FILED
4/13/2017

U.S. DISTRICT COURT

Eastern District of Texas, Marshall Division

PLAINTIFF

Document Security Sys

tems, Inc.

DEFENDANT

Everlight Electronics Co., Ltd. and Everlight Americas, Inc.

TRigE]IE/[TR%if o. %ARTIFR?%%I])E?\;[FEII;TIE HOLDER OF PATENT OR TRADEMARK
1 6,949,771 B2 9/27/2005 Document Security Systems, Inc.
2 7,524,087 B1 4/28/2009 Document Security Systems, Inc.
37,919,787 B2 4/5/2011 Document Security Systems, Inc.
4 7,256,486 B2 8/14/2007 Document Security Systems, Inc.
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [] Cross Bill [0 Other Pleading

TRESEI?&TR?(RN o. DOZ;T?R?AFDI;E?/F[FIE%E HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director
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Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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Case 2:17-cv-00309-JRG Document 4 Filed 04/13/17 Page 1 of 1 PagelD #: 111

AO 120 (Rev. 08/10)

0. Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas, Marshall Division on the following
[] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:17-cv-309 4/13/2017 Eastern District of Texas, Marshall Division

PLAINTIFF DEFENDANT

Document Security Systems, Inc. Cree, Inc.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 6,949,771 B2 9/27/2005 Document Security Systems, Inc.

2 7,256,486 B2 8/14/2007 Document Security Systems, Inc.

3 7,279,355 B2 10/9/2007 Document Security Systems, Inc.

4 7,524,087 B1 4/28/2009 Document Security Systems, Inc.

57,919,787 B2 4/5/2011 Document Security Systems, Inc.

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [] Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:17-cv-00310 Document 4 Filed 04/13/17 Page 1 of 1 PagelD #. 90

AO 120 (Rev. 08/10)

TO: Mail Stop 8§

P.O. Box 1450
Alexandria, VA 22313-1450

Director of the U.S. Patent and Trademark Office

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15US.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

Eastern District of Texas, Marshall Division

on the following

[ Trademarks or

i Patents. { ] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED

U.S. DISTRICT COURT

2:17-cv-310

4/13/2017

Eastern District of Texas, Marshall Division

PLAINTIFF

Document Security Systems, Inc.

DEFENDANT

Everlight Electronics Co., Ltd. and Everlight Americas, Inc.

R RENO. %"g‘gngﬁgz HOLDER OF PATENT OR TRADEMARK
1 6,949,771 B2 9/27/2005 Document Security Systems, Inc.
2 7,524,087 B1 4/28/2009 Document Security Systems, Inc.
3 7,919,787 B2 4/5/2011 Document Security Systems, Inc.
4 7,256,486 B2 8/14/2007 Document Security Systems, Inc.
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[J Amendment [] Answer [] Cross Bili [ Other Pleading

TR NG, DAL O MARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above-—entitled case, the following decision has been rendered or judgement issued:

DECISIONAUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this cepy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director

Copy 3—Upon termination of action, mail this copy to Director

Copy 4—Case file copy
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Case 2:17-cv-00309 Document 4 Filed 04/13/17 Page 1 of 1 PagelD # 111

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE

’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas, Marshal! Division on the following
[] Trademarks or [/ Patents. ( [ the patent action involves 35 U.S.C. §292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:17-cv-309 4/13/2017 Eastern District of Texas, Marshali Division
PLAINTIFF DEFENDANT
Document Security Systems, Inc. Cree, Inc.

TR NO. DA ARK HOLDER OF PATENT OR TRADEMARK
1 6,949,771 B2 9/27/2005 Document Security Systems, Inc.
2 7,256,486 B2 8/14/2007 Document Security Systems, Inc.
3 7,279,355 B2 10/9/2007 Document Security Systems, Inc.
4 7,524,087 B1 4/28/2009 Document Security Systems, Inc.
57,919,787 B2 4/512011 Document Security Systems, Inc.

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[0 Amendment [J Answer [ Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upen initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director  Copy 4—Case file copy

SEOUL SEMICONDUCTOR CO., LTD.,
and SEOUL SEMICONDUCTOR, INC.

EX. NO. 1002



AO 120 (Rev. 08/10)

0. Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court California District Court - So Div on the following
[] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
17cv00981 6/7/2017 California District Court - So Div
PLAINTIFF DEFENDANT
Document Security Systems Seoul Semiconductor Co.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 7,256,486
2 6,949,771
3 7,524,087
4
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [] Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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AO 120 (Rev. 08/10)

0. Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court California Central District Court on the following
[] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
17cv04263 6/8/2017 California Central District Court
PLAINTIFF DEFENDANT
Docuemtn Security Systems Cree, Inc.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 6,949,771
2 7,256,486
3 7,279,355
4 7,524,087
5 7,919,787
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [] Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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AO 120 (Rev. 08/10)

0. Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court California Central District Court on the following
[] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
17cv04273 6/8/2017 California Central District Court
PLAINTIFF DEFENDANT
Document Security Systems Everlight Electronics
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 6,949,771
2 7,524,087
3 7,919,787
4 7,256,486
5
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [] Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:17-cv-00309-JRG Document 4 Filed 04/13/17 Page 1 of 1 PagelD #: 111

AO 120 (Rev. 08/10)

0. Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas, Marshall Division on the following
[] Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:17-cv-309 4/13/2017 Eastern District of Texas, Marshall Division

PLAINTIFF DEFENDANT

Document Security Systems, Inc. Cree, Inc.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 6,949,771 B2 9/27/2005 Document Security Systems, Inc.

2 7,256,486 B2 8/14/2007 Document Security Systems, Inc.

3 7,279,355 B2 10/9/2007 Document Security Systems, Inc.

4 7,524,087 B1 4/28/2009 Document Security Systems, Inc.

57,919,787 B2 4/5/2011 Document Security Systems, Inc.

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [] Cross Bill [0 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:17-cv-00310-JRG Document 4 Filed 04/13/17 Page 1 of 1 PagelD #: 90

AO 120 (Rev. 08/10)

TO:

Mail Stop 8

Director of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR

TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. Di:
[] Trademarks or

strict Court

Eastern District of Texas, Marshall Division

[ Patents.

( [ the patent action involves 35 U.S.C. § 292.):

on the following

DOCKET NO.
2:17-cv-310

DATE FILED
4/13/2017

U.S. DISTRICT COURT

Eastern District of Texas, Marshall Division

PLAINTIFF

Document Security Sys

tems, Inc.

DEFENDANT

Everlight Electronics Co., Ltd. and Everlight Americas, Inc.

TRigE]IE/[TR%if o. %ARTIFR?%%I])E?\;[FEII;TIE HOLDER OF PATENT OR TRADEMARK
1 6,949,771 B2 9/27/2005 Document Security Systems, Inc.
2 7,524,087 B1 4/28/2009 Document Security Systems, Inc.
37,919,787 B2 4/5/2011 Document Security Systems, Inc.
4 7,256,486 B2 8/14/2007 Document Security Systems, Inc.
5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
[0 Amendment [ Answer [] Cross Bill [0 Other Pleading

TRESEI?&TR?(RN o. DOZ;T?R?AFDI;E?/F[FIE%E HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director
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Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy
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