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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

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

(0001) - This application is related to a simultaneously-filed United States patent

application serial number 10/xxx,xxx entitled Methodfor 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.. .

Backgroundof the Invention

(0002) Manytypes of conventional semiconductor device are composedof 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 otherleads of the lead frame to provide

additional electrical connections to the die. The lead frame and semiconductordic are

then encapsulated to complete the semiconductor device. The packaging device

protects the semiconductor die and provides clectrical and mechanical connections to

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

[0003] Tn 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 semiconductor devices unsuitable

for use in applications in which a high packing density is required. A hi gh packing

density allows miniaturization and other benefits. Therefore, what is needed is a

semiconductor packaging device that is comparable in volumewith 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 introducedin 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 IH-V semiconductor materials, such as gallium nitride, deposited on

their substrates. The dic 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] Manyprinted circuit assembly processes and assembly equipment require the

use of standard semiconductor device packages. Modifying such processesto use a

new semiconductor device package can be expensive and can interrupt production.

Therefore, what is additionally needed is a way to mount a semiconductordie that

' requires a high-temperature die attach process in a conventional packaging device.
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[0008]

{0009}

(0010)
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Summaryof the Invention

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 islocated 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 volumethat is only a few timesthat 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 submountfor a semiconductordic that requires a

high-temperature die attach process. The submount with attached semiconductordie

can be handled as a conventional, albeit slightly larger,semiconductordie 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. |
The invention also provides a semiconductor device that includes a substrate, ..

a mounting pad, a connecting pad, an interconnecting element and a semiconductor

die. The substrate is substantially planar and has opposedmajorsurfaces. The

mounting pad is conductive andis located on one of the major surfaces. The

connecting pad 1s conductive and is Jocated 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 semiconductordieis

affixed to the mounting pad.

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 connecting pad, an additional
interconnecting element and a bonding wire. The bonding pad is conductive andis

located on the one of the major surfaces. The additional connecting pad is conductive

andis located on the other of the major surfaces. The additional interconnecting

1002 Page 5



Cree Ex. 1002 Page 6

A-70030259-1 PATENT |
4

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 that can be
used in high packing density applications. The semiconductor device may additionally

include an encapsulant that encapsulates the semiconductordie andat least a portion

of the major surface of the substrate on which the mounting padis located.

Brief Description of the Drawings

fOOLl}] - Figures 1A, 1B, LC, LD, 1E and 1F 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 packaging device in accordance with the invention. The cross-
sectional view of Figure IF 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 ofa 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

embodimentof a packaging device in accordance with the invention. The cross- |
sectional view of Figure 3F is along thé section line 3F-3F in Figure 3D.

Figures 4A, 4B, 4C, 4D,4E and 4Fare 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 5A-5C are side viewsillustrating a method in accordance with the

invention forfabricating a packaging device for a semiconductordie.

. Figure 5D is a side view illustrating an optional additional process that may be

included in the methodillustrated in Figures 5A-5C.

Figures 6A-6Dare side viewsillustrating 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 diagramsillustrating 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
elements 120 and 122, a mounting pad 130, a bonding pad 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 120is electrically conductive

and is located in through hole 116. Interconnecting element 122is electrically

conductive and is located in through hole 118. Mounting pad 130 and bonding pad

132 areelectrically 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 andare 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 interconnccting 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 materialsinclude
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

ofthermal 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.

Aswill 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 waferis singulated
into individual packaging devices. Alternatively, the packaging devices maybeleft in.

water form after fabrication. In this case, singulation is not performed until after at

least a die attach process has been performedto 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.

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.

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 lm to about 8.9 um

thick that is in turn covered with a layer of gold about 0.75 wm thick. Other metals,

alloys, conductive materials and multi-layer structures of such materials can be used.

Packaging device 100 is used to package a semiconductordie. A
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semiconductor device in which a semiconductordie is packaged using packaging

device 100 described above will be described next.

Figures 2A-2F are schematic diagramsillustrating 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.

Semiconductor device 200 is composed of packaging device 100 described

above with reference to Figures 1A-1F, a semiconductordie 250, encapsulant 252 and

a bonding wire 254. In the example shown, semiconductor die 250 embodiesa light-

emitting diode and has anode and cathode electrodes (not. shown)covering at least

parts ofits opposed major surfaces. Semiconductor die 250 is mounted on packaging:

device 100 with the metallizationon its bottom major surface attached to mounting

pad 130. Encapsulant 252 covers the semiconductordie and the part of the major

surface 112 of substrate LOO 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.

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 semiconductordie 250 typically
constitutes the cathode electrode of the light-emitting diode. Thus, the anode electrode

of semiconductor dic 250 is electrically connected to connecting pad 142 by bonding

wire 254, bonding pad 132 and interconnecting element 122, and the cathode |
electrode of semiconductor die 250 is electrically connected to connecting pad 140 by

mounting pad 130 and interconnecting element 120.

Encapsulant 252 has a thickness greater than the maximum height of bonding

wire 254 above major surface 112. In the example shown, the encapsulantis

transparent to enable semiconductor device 200 to emit the light generated by

semiconductor die 250.

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

semiconductor material composed of elements from GroupsII, II, 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, such as sapphire,
metal electrode materials and dielectric insulating materials, as is known in the art.

[0025] In an embodimentof the above-described example in which semiconductor die

250 embodiesa light-emitting diode, semiconductor die 250 is composedof 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 ametallization 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 knownin the art as low-
loop wire bondingis 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 heightof the bonding wire above substrate 110, and, therefore, reduces

the overall height of semiconductor device 200..Other processes for providing an

electrical connection between a bonding pad on a semiconductor die and a bonding
pad on a packaging device are knownin the art and may be used instead, especially in

applications in which device height is a less important consideration.
‘(0027] The material of encapsulant 252 is clear epoxy. Allernative encapsulant

materials include silicone. Embodiments of semiconductor device 200 that neither

emit nor detect light can use an opaque encapsulant.
[0028] Tn the example of semiconductor device 200 described above, semiconductor

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 may be used to package semiconductordie

other than those that embody such electrical components as diodes that have only two

electrodes. Versions of packaging device 100 may be used to package semiconductor

die that embody such electronic circuit elements as transistors and integrated circuits

‘that have more than twoelectrodes. Such versions of packaging device 100 have a
number of bonding pads, interconnecting clements and connecting pads
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corresponding to the numberof 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 elements and two connecting pads. Wire

bonds connect the emitter bonding pad on the semiconductordie 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 beoffset from the 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 shapethat

differs from the regular shapesillustrated. 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] Someversions 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 makethe

required numberof 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 commoninterconnecting

element and connecting pad. Alternatively, each mounting pad maybeelectrically

connected to a corresponding connecting pad by a respective interconnecting element.

(003 1] Semiconductor device 200 is used by mounting it on a printed circuit board or

other substrate using conventional surface-mount techniques or other techniques

knownin 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 andthe respective pads on

the printed circuit board. Alternatively, semiconductor device 200 maybe affixed to a

printed circuit board by a process knownasinfra-red reflow soldering in which a

pattem ofsolder 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 knownin the art and mayalternatively be used. Packaging device

100 and semiconductor 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 volumethat 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 capableof

withstanding the high temperatures involvedin a dic attach processthat 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, manyprinted circuit board assembly processes are designed

to use standard device packages, but many standard device packagesare 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 packagesthat 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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bondand encapsulation processes to be used to assemble the final semiconductor

device that incorporates the submount.

Figures 3A-3F are schematic diagramsillustrating a second exemplary

embodiment300 of a packaging device for a semiconductordie in accordance with

the invention. Packaging device 300 takes the form of a submountfor a

semiconductor die. Packaging device 300 is composed ofa 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. Mounting pad 330 is electrically conductive and is

located on a portion 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 340iselectrically conductive andis 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 sameas 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 diagramsillustrating an exemplary embodiment

400 of a semiconductordevice 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 Figures 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.

[0040] Semiconductor device 400 is composed of a semiconductor die 250 mounted

on packaging device 300 described above with reference to Figures 3A-39’. In the

example shown, semiconductor die 250 embodies a light-emitting diode and has

anode and cathode electrodes (not shown) coveringat least parts of its opposed major

surfaces. Specifically, semiconductordie 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 electrode of the light-emitting diode. Thus, the cathode

electrode of semiconductordie 250 is electrically connected to connecting pad 340 by

mounting pad 330 and interconnecting element 320. The top major surfaceof

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.

[0041] Semiconductor device 400 is used by mounting it on a conventional

semiconductor packaging device (not shown), such as the lead frame ofa plastic

package. Specifically, semiconductor device 400 is mounted on the lead frame with:

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 asone 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 the lead frame based packaging device just exemplified.
[0042} 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 device
300.

{0043} A fabrication method in accordance with the invention will now be described.

The fabrication method can be usedto 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

imcludes 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 surfacesin

electnical contact with the conductive interconnecting element.

[0044] The fabrication method will now be described in further detail with reference
to Figures 5A-5C, which show a highly simplified example of the method in which

two packaging devices similar to packaging device 100 described above with
reference to Figures 1A-1Fare fabricated in a wafer. As noted above, hundredsof.

packaging devicesare 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 cach 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 oneof 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 um to

about 2mm are known in the art and may be used instead.

[0048] Figure 5B showsinterconnecting 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

processis 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 endsofthe 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 befilled with the interconnecting elementin.other

ways. For example, through-hole plating may be used. In other alternatives, screcn

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 volumeof 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

Iess plating using a screen printed mask. A photo mask mayalternatively be uscd.
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Examplesof 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 eachinitially covered with a layer of

metal using a cladding process. The layer of metal may take the form a metalfoil

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 uscd 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 embodimentof 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 waferin its “green”, i.e., unfired state. The wafer

is then fired. After the wafer has beenfired, an electroless plating processis

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 SC 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 die 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 andat least a portion of the major

surface of the packaging device on which the mounting padis 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 fabncated. As noted above, hundreds of semiconductor devices are

typically fabricated simultaneously on a single wafer.

Figure 6A showsa 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 waferis 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 secondto about 60 seconds. The gold-tin eutectic that forms

attaches the semiconductor die to the respective mounting pad when the waferis

allowed to cool.

Other die attach processes, including die attach processes that.require —

substantially lower peak temperatures, are known in the art and may beused instead
of the dic attach process just described. Notall die attach processes are suitable for

use with all die metallizations, however.

Figure 6B showsa 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 connccted 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

semiconductordie 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 is located encapsulated by encapsulation 253.
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[0061] In an embodiment, the encapsulantis clear epoxy. Silicone is another suitable

encapsulant. Other encapsulants are knownin the art and may be used where

appropriate. In an embodiment, the encapsulant was applied by transfer molding.

Other application processes are knownin the art and may be used where appropriate.
Examplesof other suitable application processes include injection molding, casting

and dam and fill.

[0062] 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 anothersuitable singulation process. The semiconductor

devices fabricated on wafer 510 maybe electrically tested before the waferis

singulated. The ability to test the semiconductor devices at the wafer scale level

substantially reduces the cost of testing.

[0063] . The processes illustrated in Figures 6B and 6C are omitted when the method
illustrated in Figures 6A-6Dis used to fabricate a submountsemiconductor device
similarto that described above with reference to Figures 4A-4F. _

[0064] This disclosure describes the invention in detail using illustrative

embodiments. However,it is to be understood that the invention defined by the

appended claimsis not limited to the precise embodiments described.
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Claims

Weclaim:

1. A packaging device for semiconductordie, the packaging device

comprising:

a substantially planar substrate having opposed major surfaces;

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

5 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 deviceof 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 andsilicon.

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 andthe
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 compriseat 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 semiconductordie 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 andsilicon.

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

17. The semiconductordevice of claim 16, additionally comprising an

encapsulant encapsulating the semiconductordie andat least a portion of the major

surface of the substrate on which the mounting padis 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 compriseat 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

[0065] 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 volumethat 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 usedin the

semiconductor device or as a submountfor a semiconductor die that requires a high- -

temperature die attach process.
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Art Unit: 2811

DETAILED ACTION

Claim Rejections — 35 U.S.C. 102

1.The following is a quotation of the appropriate paragraphsof 35 U.S.C. 102 that form

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

A person shall be entitled to a patent unless —

(b) the invention was patented or describedin a printed publication in this or a foreign country or in public use or on sale in this
country, more than one year priorto 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 otherof 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, Horuichiet 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 electricaliy

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, Horiuchiet 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 semiconductordie (10)

and the bonding pad.

11. Regarding Claim 17, Horiuchi et al. disclose that an encapsulant (34) (Figure 1) encap-

sulates the semiconductordie and at least a portion of the major surface of the substrate on

which the mounting padis 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 thistitle, if the differences between the subject matter sought to be patented andthe prior art
are such that the subject matter as a whole would have been obviousat 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 mannerin
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 beenin 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 Wylandto obtain a device with increasedreliability

and reduced fatigue atjoints (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 Wilsonet al. (“Handbookof

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 oneof 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 Moyeret 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 padis

composed of copper. Moyeret al. disclose (Col. 2, lines 48 — 49) that a copper contact (bond)

pad (13) (Figure 1) is formed onthe silicon substrate for either wire bonding or solder bump

bonding.It would have been obviousto one of ordinary skill in the art at the time of the invention

to combine Moyeret al. with Wyland to provide a contact (bond) pad of low cost and high con-

ductivity (Moyeret al., Col. 1, lines 41 -— 43).

18. Claims 13 and 18 are rejected under 35 103(a) as being unpatentable over Horiuchi etal.,

as applied to Claims11, 12, 16, and 17, and furtherin 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 usedin

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 Horuichiet al. to obtain a device with increased

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

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

as applied to Claims 11, 12, 16, and 17, and further in view of Wilsonetal.
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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 signaldelays (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 Moyeret 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, Wylanddiscloses (Col. 7, lines 31 — 39) that

the mounting pad (61), and the connecting pad (63) are composed of copper. Moyeretal. 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 Moyeret al. and Wyland

with Horuichi et al. to provide a metallic contact structures of low cost and high conductivity

(Moyeret 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 numberis (571) 272

1658. The Examiner can normally be reached on Mondaythrough 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

numberfor 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

Cree Ex. 1002 Page 45



Cree Ex. 1002 Page 46

Application/Control No. Applicant(s/Patent Under
Reexamination

10/608,605 LEE ET AL. Notice of References Cited Examiner Art Unit

Thomas J. Magee 2811 Page 1 of 1
U.S. PATENT DOCUMENTS

+|| coucoaenumvertinecote|wmcrry|Name|tacaton
Tafussasee———_|v-tooo|WendGripe———SSSSCSC*dSCSC«OC
[a[ussaese_[orz000[renevera—SSSCSCS~C~wdSC*Ci

    
  

 
Document Number

Country Code-Number-Kind Code

 
NON-PATENT DOCUMENTS

Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

Syd R. Wilson, Clarence J. Tracy, and John L. Freeman,Jr., "Handbook of Multilevel Metallization for Integrated Circuits,”
N oyes Publ., Westwood, New Jersey (1993), pp. 868 - 872. 

"A copyofthis 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 USorforeign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 08142004

Cree Ex. 1002 Page 46



Cree Ex. 1002 Page 47

Applicant(s)

LEE ET AL.
Art Unit

2811

0 Objected

 

Non-Elected

Restricted i Interference

Application No.

10/608,605
Examiner

Thomas J. Magee

(Through numeral)
Cancelled

HM
w&SSen3.oSos§

Rejected

wn

 
  
 
 

 

 
 

—N- 

 

  
 

N7109]xt]|COTMaolAUNTAIAAATTooSrlel[cjel<p—|
8oO-

a8=<

 

Lo;orsmmelel]e
 ODOOoele

  
 

g

 
 

 

 

  

pla\so

gmo[-MolehelsesSarateeiisaiae2jzlelele
mmTTT

 
 
  
 

 
 
 

  

Part of Paper No. 08142004U.S. Patent and Trademark Office

Page 47Cree Ex. 1002



Cree Ex. 1002 Page 48

  
Application No. Applicant(s)

10/608,605 LEE ETAL.

Thomas J. Magee 2811

SEARCH NOTES

—SEARCH STRATEGY)[ove[eae

U.S. Patent and Trademark Office Part of Paper No. 08142004

Search Notes

SEARCHED

aelecbwalm|
Spee
|fete]fo

 
 
 
 

 
     

 

 

    
  

 
  

 
 

 
  

 
Cree Ex. 1002 Page 48



Cree Ex. 1002 Page 49

http://ne0:8000/PrexServiet/PrexAction

 
*BIBDATASHEET*
Bib Data Sheet

 

 
 
 

FILING DATE

06/27/2003 CLASS GROUP ART UNIT
257 2811

ATTORNEY
DOCKET NO.

70030259-1

SERIAL NUMBER

10/608,605 eanannenarenvunannniainnAnanannnadl
RULE  

 
 

 

 
 
 

 
  
   

 

fone
Kong Weng Lee, Penang, MALAYSIA;

Kee Yean Ng, Penang, MALAYSIA;
Yew Cheong Kuan, Penang, MALAYSIA;Gin Ghee Tan, Penang, MALAYSIA;
Cheng Why Tan, Penang, MALAYSIA;

ee CONTINUING DAT. RAEAAAEEAKAKEEEAKKEEREKEK

3

i
ne FOREIGN APPLICATIONS KAREKKERKREEEREREERAE

* 09/17/2003COSINE   - REQUIRED, FOREIGNFILING LICENSE GRANTED; Scorenonen SNIDERNEOCRONEOON
5

STATEOR | SHEETS
‘Foreign Priority claimed
bs USC 119 (ed) conditions TOTAL jsINDEPENDEN
imet
Nerified and
"Acknowledged—
i

‘ADDRESS
{AGILENT TECHNOLOGIES,INC.
‘Legal Department, DL429
‘intellectual Property Administration
‘P.O. Box 7599

‘Loveland ,CO
80537-0599SNDNNNNDaNANNNNNDENNENNATNNNABMNANASANNNNNNNNNN

 
 

COUNTRY}DRAWING
i

CLAIMS | CLAIMS
MALAYSIA 8 i 2

   

:

FILING FEE ;3FEES: Authority has been given in Paper
No. to charge/credit DEPOSIT ACCOUNT

RECEIVED No for following:750  OC) 1.18 Fees( Issue )

lof2 8/15/04 3:43 PM

Cree Ex. 1002 Page 49



Cree Ex. 1002 Page 50

AGILENT LEGAL LABS Fax: 65048655487 Nov 23 2004 11:26 P. 01

Agilant Tachnologiss Inc. 650 485-3015 telaphone
Legal Dept. DL429 650 485-5487 facsimile
P.O. Box 7599 ian_hardcastic@agilent .com

een . . Loveland, Colorada 80537-0559
.2°s... Agilent Technologies
one" Innovating the HP Way
“8 CEN RECEIVED= ws NTRAL FAX CENFacsimile | TER

NOV 2 3 2004

Date: November 23, 2004 : Fax number: 703-872-9306

To: Examiner Thomas J.Magee | Total pages: 19

From: Ian Hardcastle

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

Enclosed is the an Amendment in responseto the Office Action dated August 23, 2004.

Respectfully subnuitted, 
 
 Ian Hardcastle

Reg. No. 34,075

NOTICE

THIS MESSAGE MAY INCLUDE CONFIDENTIAL INFORMATION
Ifyou are notthe person to whom this message is addressed, please notify us inmediately by collect telephone call. Using this
information or showing it to anyone without permission of Agilent Technologies, Inc. may be uttlawful under the Uniform Trade Secrets

BEST AVAILABLE COPY
PAGE 1/19* ROVD AT 11/23/2004 2:17:00 PM (Easter Standard Time] * SVR:USPTO-EFXRF-t/0 * DNIS:8729306 * CSID:6504855487 * DURATION (mm-ss):05-98

Cree Ex. 1002 Page 50



Cree Ex. 1002 Page 51

EEESSFanBend e55 a0 Nov 23 2004 11:26 P.02
AGILENT TECHNOLOGIES, INC. ~Lega! Oepartment. OL429 PATENT APPLICATIONinistrati .IntellectpoyAaminese on ATTORNEY DOCKET NO. _70030269-1
Loveland, Colorado 80537-0599 IN THE |

UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Kong Weng Leoetal.

Serial No.: 10/608,605 : Examiner: Thomas J. Magee
Filing Data: June 27, 2003 Group Art Units 2311
Title: PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR OEVICE

INCORPORATING SAME AND METHOD OF MAKING SAME

 

COMMISSIONER FOR PATENTS RECEIVEDPO Box 1450 . CENTRAL FAX CENTER
Alexandria, VA 2231 3-1450 :TRANSMITTAL LETTER FOR RESPONSE/AMENDMENT NOV 23 2004
Sir: .
Transmitted herewith is/are the following in the above-identified application:(x) Response/Amendment : : ~¢) Petition to axtend time to respond
() New fee as calculeted balow (.) Supplemental Declaration
(x) No additional fee (Address envelope to "Mail stop Non-Fee Amendments")() ae(fee & )Other:

GLAIMS AS AMENDED EY OTHER THAN A SMALL ENTITY

ry {2} (3) aa (5) {8) {7CLAIMS REMAINING|NUMBER|HIGHEST NUMBER, PRESENT RATE ADDITIONALRETER AMENDMENT| EXTRA|PREVIOUSLY PAID FOR EXTRA FEES
TOTAL

INDEP. INUS x S

{| ] FIAST PRESENTATION OF A MULTIPLE DEPENDENT CLAIM + $300fsol
EXTENSION 1ST MONTH 2ND MONTH 3RD MONTH 4TH MONTH

FEE 9110.00 [1] $430.00 TI oe 61630.00 [—

TOTAL ADDITIONAL FEE FOR THIS AMENDMENT

  
  
  

52

  
  

Charge § o to Deposit Account 50-1078. At any time during the pendency of thisapplication, please charge any fees required or credit any overpayment to Deposit Account 50-1078pursuant to 37 CFR 1.25. Additionally please charge any fees to Deposit Account 50-1078 under 37
CFA 1.16, 1.17, 1.19, 1.20 and 1.21. A duplicate copy of this sheetIs enclosed.

Respectfull submitted,

  
 

{ hereby cartify that this paper is being facsimile
transmitted to the Patent and Trademark Office on
the date shown below.

Dats of Facsimile: yay, 23, 2004
 Typad Name: lan Hardcastla A. lim . :

Signature: : Attorney/Agént for Applicant(s)Reg. No. 34,075

Date: Nov. 23. 2004

47. . . Telephone No.: (690) 485-3015PAGE 2/19* ROVD AT 11/23/2004 2:17:00 PM (Eastern Standard Time]* SVR:USPTO-EFXRF-1/0 * DNIS:8729306 CSEDS6H7 * DURATION (mm-ss):0538

Cree Ex. 1002 Page 54ge



Cree Ex. 1002 Page 52

AGILENT LEGAL LABS Fax: 6504855487 Novy 23 2004 11:26 P.03

Lhereby certify that this correspondence is being transmitted via facsimile
to the Commissioner for Patents at(703) 872 9306 on 23 November 2004. _

pyhendFweereuepaeTheras,aoog
Linda A. Tinoura

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: :

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

Serial No.: 10/608,605 : Examiner. Thomas J. Magee
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P.O. Box 1450
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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 semiconductordie, 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 ofthe die in contact therewith; Jecated-on-one-ofthe-major
surfaces;

a conductive connecting pad Jocated on the otherof 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 andsilicon.

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

pad and the connecting pad each compriseat least 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 padlocated on the oneof the major surfaces,

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

an additional conductive interconnecting element extending through the substrate

and electrically interconnecting the bonding pad andthe additional connecting pad.

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

comprises ceramic.

8. (oxiginally presented) The packaging deviceofclaim 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 conoprise 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 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;

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

substrate comprises ceramic.

13. (originally presented) The semiconductor device of claim 11, in which the
substrate comprises a material selected from epoxy laminate andsilicon.

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 semiconductor device of claim 11, in which the

conductive interconnecting element conoprises tungsten.

16. (originally presented) 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 andthe additional connecting pad, apd

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

17. (originally presented) 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 padis located.

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

mounting pad, the bonding pad and the connecting pads each comprise at Jeast 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. CLAIM REJECTIONS UNDER 35 USC § 102(b)

Claims 1, 2,4, 6,7 and 10 are rejected under35 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 doesnot disclose every element of

claims 1, 2, 4, 6, 7 and 10 as now amended.

Wyland’s Figure 6 showsdie 30 attachedto first circuitry metallizations 61 by

flip-chip bonding. The applicants respectfully submit that Wyland’s first circuitry

metallizations do not constitute a mounting pad in the sense in which the term is used in

the application, i¢., a pad to which a semiconductor 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

“3 conductive mounting pad for attachmentof 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 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 48-49, 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 circuitry metallizations 61, by conventional meanssuch 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 applicants

respectfully submit that Wyland doesnotdisclose “a bonding pad located on the one of
the major surfaces” as recited in claim 6 andthat 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 Honuchi et al. (Horiuchi). The applicants
respectfully traverse the rejection on the grounds that Horiuchi does not disclose every
elementof 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.”

In 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 Horuchi’s

description of Figure 1 that teaches or suggests that the portion of the major surface of the
substrate underlying the die is conducting. In Horiuchi’s Figure 1, the vias underlying the

die are given a reference numeral (16) different from. that (18) assignedto 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 located on the major surface of substrate 5 to
which die 10 is attached. Since none of thé vias 16 extends over the major surface of

substrate 5 underneath die 10, the applicarits 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
whichthe 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 Horiuchi’s disclosure that
teaches or suggests that the vias 16 underlying die 10 could be structured similarly to the
vias 42 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 snounting pad located on one of the major
surfaces [of a substantially planar substraté].” Nopart 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(a) and 7(b), the solder bumps 12 are Jocated on the end
surfaces of the vias 42 that extend through! 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 ofthe major surfaces

.. [of a substantially planar substrate)”, as recited in claim 11. The applicants therefore
- submit that Horiuchi does not disclose every element of claim 11, and that claim 11 is

therefore allowable. :

The applicants further submit that claims 12-20, which depend on claun 11, are
also allowable because of their dependence on claim 11.

Tl. CLAM REJECTIONS UNDER 35 USC § 103(a) .

1. Claims 3 and 8 7

Claims 3 and 8 are rejected under 35 USC §103(a) as being unpatentable over

Wylandas applied to claims 1, 2, 4, 6,7 and 10 in view ofInnovative 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 primafacie case of obviousness that complies with the requirements of
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MPEP § 2143. .

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 combinationof references does not teach or suggest every

element of claims 3 and 8.

Second, the official action states:

{I]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
Wyland to obtain a device. with increased reliability and reduced fatigue at joints (p. 1,
left column, Sth para). : :

The Article discloses mounting thin, small outline integrated circuit packages

(TSOPs) on a multilayer reinforced epoxy laminate printed circuit board. The TSOPsare

composed of a semiconductordie attached to a metal lead frame. The die and part of the

lead frame are encapsulated. Portionsof 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

punted circuit board was apparently motivated by the need for the printed circuit board to

match the coefficient of thermal expansion of the TSOPsto increase the reliability of

_ solder connections between the TSOPsaadthe printed circuit board.

The structure of Wyland’s deviceis 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 in 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 Axticle with respect to the printed circuit
board material as inapplicable to choosingthe 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 and8is
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improper because the rationale set forth in the official action for combiningthe 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 CIRCUITS, 868 — 872, Noyes Publ.,

Westwood, New Jersey, (1993) (the Handbook). The applicants traverse the rejection op

the groundsthatthe official action does notset forth a primafacie case of obviousness

that complies with the requirements of MPEP § 2143.

First, the applicants respectfully submit that Wyland’s device, modified as

proposedin the official action, wouldstill 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 claims 5
and 10.

Second, the official action states: ,

Tt would have been obvious togne 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 tungstenin

integrated circuits with three or more levels of metallization (p.868, line 8). The substrate

60 of Wyland’s semiconductor device, on ‘the other hand, has no more than twolevels of

metallization. Moreover, the portion of Wyland’s semiconductor device to which the

official action proposes to apply the teachings of the Handbookis the substrate of a
semiconductor package. The applicants respectfully 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 respectto 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 respectfully submit that such person would Jack a
motivation to make the combination of references proposed in the official action.

Referring to the motivations proposedin the official action, the applicants have
been unabieto find any teaching in the Handbook 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 or 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 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 5 and 10.

is improper because the primafacie case of obviousnessset 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.

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 thatthe official

action does notset forth a primafacie case of obviousness that comphes 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 (Coli. 7, limes31 - 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 etal. disclose (Cal. 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 oneof 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 cannottherefore be accurately be

described as being “located on the one of the major surfaces [of the substantially planar
substrate]. Accordingly, the applicants respectfully submit that the facie case of

obviousness set forth in the official actiondoes not comply with the requirements of
MPEP § 2143 because the proposed combination of references does not teach or suggest

all the claim limitations. ‘

Third, the official action additionally states:

Jt would have been obvious to Gne of ordinary skill in the art at the time of the
invention to covabine Moyer et al. with Wyland to provide a contact (bond) pad of low
cost and high conductivity (Moyer etal., Col. 1, lines 41 - 43).

Tn the lines following the passage of Moyer’s disclosure cited in the official
action, Moyer discloses some of the many‘ difficulties of using copperin 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 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 circuits, namely, maintaining low-resistance

connections despite ever-decreasing feature sizes, does not apply to selecting the material

ofthe 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 facje case of obviousnessset forth in the official action does

not comply with the requirements of MPEP § 2143. The applicants tttherefore respectfully
requestthat the rejection be withdrawn.

4. Claims 13 and 18

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

Woriuchi 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

the official action does not comply with the requirements of MPEP § 2143.

First, the applicants respectfully submit that Horiuchi’s device, modified as
proposedin the official action, wouldstill Jack a mounting pad for the reasonsset forth
above with reference to claim 11. Accordingly, the applicants respectfully submitthat the
proposed combination of references does not teach or suggest every element ofclaims 13
and 18.

Second,the official action states: |

[I]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

Horiuchiet al. to obtain a device with increased 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 Horjuchi’s device package is different that of the TSOPs

discussed in the Article: semiconductor die 10 ts attached directly to the surface of

substrate 5.

The applicants respectfully submitthat the person of ordinary skill in the art

would appreciate that the thermal expansion considerations of Horiuchi’s device package
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 device package.
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Accordingly, the applicants respectfully submit that the rationale set forth in the official

action for combiningthe cited references does not.meet the requirements set forth in
MPEP § 2143.

Thexefore, 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 requestthat 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 thatthe 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

proposedin the official action, wouldstill 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 not teach or suggest every element of claims 15
and 20. |

Second, 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 Horiuchi et al. 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 describes 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 portion of Horiuchi’s device to which the official
action proposes to apply the teachings of the Handbookis 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 teachingset forth in

the Handbook with respect to the material of the interlayer plugsof an integrated circuit
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with three or more levels of metallization as inapplicable to the choice of material of the

vias of Horiuchi’s device package. The applicants respectfully submit that such person

would lack a motivation to make the combination of references proposed in theofficial
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 Figure 10 whetherthe data disclosed therein

telates to interlayer plugs or to on-layer traces, The distance scales suggest the latter.
Finally, it is not clear from Figure 10 that tangsten actually provides the advantage stated
in the official action. : .

Accordingly, the applicants respectfully submit that the motivation set forth in the

official action for combiningthe cited references does not meetthe requirements set forth
in MPEP § 2143.

Therefore, the applicants respectfully submit that the rejection of claims 15 and
20 is improper because the primafacie 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 groundsthatthe official action does notset forth a prima
facie case of obviousness that complies withthe requirements of MPEP § 2143.

First, the applicants respectfully submit that Horiuchi’s device, modified as
proposed in the official action, would still lack a xaounting pad for the reasonsset forth
above with reference to claim 11. Accordingly, the applicants respectfully submit that the
proposed combination of references does not teach or suggest every element of claims 15
and 20.
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Second,the official action states:

Tt 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 etal. to provide a metallic
contact structures of low cost and high conductivity (Moyer et al., Col. 1, lines 41-43).

The applicants respectfully submitthat the prima facie case of obviousnessset
forth in the official action does not comply‘with the requirements of MPEP § 2143
because it does not propose a motivation for modifying Horiuchi’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, Moyer discloses someof the manydifficulties of
using copperin integrated circuits. Moyer:discloses a solution to the problems ofusing
copper to form the bonding padsof an.integrated circuit, Moyer’s solution involves the

deposition of several additional layers over ithe copper bonding pad. The applicants
tespectfully submit that the person of ordipary 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 using copper, means that such person would
have no motivation to adopt the teaching set forth in Moyer’s disclosure with respect to
the material of the pads of Horiuchi’s device package.

Accordingly, the applicants respectfully submit that the rejection of claim 19 is
improper becausethe primafacie case of obviousness set forth in the official action does
not coroply with the requirements of MPEP § 2143. The applicants therefore respectfully
request that the rejection be withdrawn.

The applicants respectfully request réconsideration of the rejected claims. The
applicants believe that the application as now amendedis in condition for allowance, and
respectfully request such favorable action. Ifany matters remain outstanding in the
application, the Examiner is respectfully invited to telephonethe applicants’ attorney at
(650) 485-3015 so that these matters may be resolved.

PAGE 18/19* RCVD AT 11/23/2004 2:17:00 PIM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:6504855487 * DURATION(mm-ss):05-38

Cree Ex. 1002 Page 69



Cree Ex. 1002 Page 70

AGILENT LEGAL LABS Fax:6504855487 Nov 23 2004 11:31 P.19

USSN 10/608,605 . PATENT
-l7- ,

’ Respectfully submitted,

’ Kong WengLee etal.

i By:
Jan Hardcastle

Reg. No. 34,075

Agilent Technologies,Inc. Dated: 0 Y { 28
Legal Department, MS DL429 ;
P.O. Box 7599 * Tel.: (650) 485-3015
Loveland, CO 80537-0599 .
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UNITED STATES PATENT AND TRADEMARK OFFICE [p/UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO,

10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253

  
7590 02/09/2005 EXAMINER

AGILENT TECHNOLOGIES,INC. MAGEE, THOMASJ
Legal Department, DL429
Intellectual Property Administration
P.O. Box 7599 2811

Loveland, CO 80537-0599 DATE MAILED:02/09/2005

Please find below and/or attached an Office communication concerningthis application or proceeding.

PTO-90C (Rev. 10/03)

Cree Ex. 1002 Page 76



Cree Ex. 1002 Page 77

Application No. Applicant(s) 
  
  

10/608,605 LEE ET AL.

Examiner Art Unit

Thomas J. Magee 2811

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

A SHORTENED STATUTORY PERIOD FOR REPLYIS SET TO EXPIRE 3 MONTH(S) FROM

THE MAILING DATE OF THIS COMMUNICATION.Extensions oftime may be available underthe provisions of 37 CFR 1.136(a). In no event, however, mayareply betimely filed
after SIX (6) MONTHSfrom the mailing date ofthis communication.

- Ifthe period for reply specified aboveis less than thirty (30) days, a reply within the statutory minimum ofthirty (30) days will be considered timely.
- IfNO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHSfrom 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, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

 Office Action Summary

 
 
 

 
  
 

  
 
 
 
 

 
 
 
 
 
 
 

 
 
 

 
 
 
 

 

 
 

 
 

1)] Responsive to communication(s) filed on 23 November 2004.
2a)X) This action is FINAL. 2b) This actionis non-final.
3)L] 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 0.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)L Claim(s) is/are allowed.

6)X] Claim(s) 1-20 is/are rejected.

MOLI Claim(s)___ is/are objected to.

8)L] Claim(s)___ are subject to restriction and/or election requirement.

 

 

Application Papers

9)C] 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)( 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)L] Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

aA b)L) Some * oc) Noneof:
1.0) 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 beenreceivedin this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office actionfor a list of the certified copies not received.

 

Attachment(s)

1) C Notice of References Cited (PTO-892) 4) C Interview Summary (PTO-413)
2) (-] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.__
3) CJ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) (] Notice of informa! Patent Application (PTO-152)

Paper No(s)/Mail Date . 6) O Other:
U.S. Patent and Trademark Office °

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 02022005

Cree Ex. 1002 Page 77



Cree Ex. 1002 Page 78

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 underthis section madein this Office action:

A person shall be entitled to a patent unless —

(b) the invention waspatented or describedin a printed publication in this or a foreign country or in public use or on sale in this
country, more than oneyear 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) lacated 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 attachmentof 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 /n re Casey, 370 F.2d
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Application/Control Number: 10/608,605 Page 3
Art Unit: 2811

576, 152 USPQ 235 (CCPA 1967) and In re Ofto, 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

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

Horiuchiet al. (US 6,084,295).

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

a substantially planar substrate having opposed major surfaces (5) Figure 1),
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Application/Control Number: 10/608,605 Page 4

Art Unit: 2811

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, Horiuchiet 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 semiconductordie (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-

nessrejections set forth in this Office Action:

(a) A patent may not be obtained thoughthe invention is not identically disclosed or described assetforth in section 102
of thistitle, if the differences between the subject matter sought to be patented andthe prior art
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Application/Control Number: 10/608,605 Page 5
Art Unit: 2811

are suchthat the subject matter as a whole would have been obviousat the time the invention was madeto a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the mannerin
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 furtherin view of Electronic Packaging and

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

14. Regarding Claims 3 and 8, Wyland doesnot disclose a substrate material composedof

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 beenin 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 reducedfatigue 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 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. Wilsonet al. disclose that conductive interconnect elements

(vias) composedof tungsten are well established in the art (p.868, lines 7 — 12). It would have
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Application/Control Number: 10/608,605 Page 6
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been obviousto 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 Moyeret 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. Moyeret al. disclose (Col. 2, lines 48 — 49) that a copper contact (bond)

pad (31) (Figure 1) is formed on thesilicon substrate for either wire bonding or solder bump

bonding. It would have been obviousto one of ordinary skill in the art at the time of the invention

to combine Moyeret al. with Wyland to provide a contact (bond) pad of low cost and high con-

ductivity (Moyeret al., Col. 1, lines 41 — 43). ©

18. Claims 13 and 18 are rejected under 35 103(a) as being unpatentable over Horiuchiet 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 beenin 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 Horuichiet al. to obtain a device with increased

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

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

as applied to Claims 11, 12, 16, and 17, and furtherin view of Wilsonetal.

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 Horuichiet al., as applied

to Claims 11, 12, 16, and 17, and further in view of Moyeret 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. Moyeretal. 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 Moyeret al. and Wyland

with Horuichiet al. to provide a metallic contact structures of low cost and high conductivity

(Moyeret 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 regard to Claim 1, the limitation recited in the

amended claim represents an intended use and doesnotresult in a structural distinction rele-

’ vantto 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 tocation.

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 ‘other’ 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.PRODUCTIONreference (pp. 8 — 9,

Response), contrary to allegations of Applicant, there is more than 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 knownin the art and widelyutilized.

With regard to Claims 5 and 10, Applicant is incorrect in the allegation that the Wilson etal.

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 usedsince 1983. Wilson

states that multilevel metallizations use a blanket deposition and etchbackfor 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 shownclearly in Figure 10, page 872 in a comparative

analysis.

Allegations by Applicant that the combination of Moyeret al. and Wyland is not warranted (pp.

11-12, Response) are incorrect. There is more than sufficient motivation (Moyeret al., Col. 1,

lines 41 — 43) to use the copper contact pad of Moyeretal. 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 (Moyeret 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 orall of the references.

Cree Ex. 1002 Page 85



Cree Ex. 1002 Page 86

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

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 reasonsstated above,the rejection is maintained.

Conclusions

24. THIS ACTION IS MADEFINAL. Applicant is reminded of the extension of time policy as

set forth in 37 CFR 1.136(a).

A shortenedstatutory period for reply to this final action is set to expire THREE MONTHSfrom

the mailing date of this action. In the event a first reply is filed within TWO MONTHSof the

mailing date of this final action and the advisory action is not mailed until after the end of the

THREE-MONTHshortenedstatutory 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 MONTHSfrom 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 numberis (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
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Art Unit: 2811 ,

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

872-9306.
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Lega’ Dept. DL429 650 485-6987 facsimile

; P.O. Box 7599 ian_hardcastta@agilent .com
“. 3 a . . Loveland, Cotorsdo 30637-0599 .,

.272°%... Agilent Technologies tote
fae . ste hee,

” : *. Innovating the HP Way GENTS, wat Ceyre
Facsimile APR 0.§ 2008

Date: April 6, 2005 Fax number: 703-872-9306
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From: Ian Hardcastle

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

Enclosed is the an Amendmentin response to the Office Action dated February 9, 2005.
|

Respectfully submitted '

Tan Hardcastle

Reg. No. 34,075

NOTICE

THIS MESSAGE MAY INCLUDE CONFIDENTIAL INFORMATION|
Ifyou are not the person to whom this message is addressed, please notify us immediately by collect telephone call. Using this
information or showingit to anyone without permission ofAgilent Technologies, Inc. may be unlawful under the Uniform Trade SecretsAct and other Jaws.
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AGILENT TECHNOLOGIES, INC. ATTORNEY DOCKET NO. 70030259-01
Legal Department, DL429
Imellectual Property Administration
P.O, Box 7599
Loveland, Colorado 80537-0599

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ;

Inventor(s): Kong Weng Lee,et 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
Method of Making Same my

COMMISSIONER FOR PATENTS
P.O. Box 1456
Alexandria VA 22313-1450

TRANSMITTAL LETTER FOR RESPONSE/AMENDMENT
Sir:

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

[x] Response/Amendment (1) Petition io extend time to respond :
Oo New fee as calculated below O Supplemental Declaration

[*] No additional fee (Address envelope to "Mail Stop Amendments")
C) Other: (Fee $___)

    
  

 

  
CLAIMS AS AMENDED BY OTHER THAN A SMALL ENTITY

‘.
FOR CLAIMS REMAINING|NUMBER HIGHEST NUMBER PRESENT RATE ADDITIONAL |AFTER AMENDMENT EXTRA PREVIOUSLY PAID FOR EXTRA FEES .

came|20|wus|oe[xso[soCLAIMS
INDEP.
 

 

 
  

 

NOS 2 MINUS 3 = QO x 200) $ Oo:

CF iRST PRESENTATION OF A MULTIPLE DEPENDENT CLAIM +380 $ oO |
4° MONTH | 2 MONTH 47™* MONTH120.00 [7] 450.00 [7] 1020.00 [1] 1590.00 [J

AMENDMENT [SoTOTAL ADDITIONALFEE FOR THIS AMENDMENT D

Charge $0 to Deposit Account 50-1078. At any time during tha pendercy ofthis application, please charge
any fees required or credit any over payment to Deposit Account 50-1078 pursuant to 37 CFR 1.2 5. Additionally
please charge any fees to Deposit Account 50-1078 under 37 CFR 1.18, 4.17, 1.19, 1.20 and 1.21. A duplicate
copy ofthis transmittalletter is enclosed. i

Respectfully gubmitted,

| hereby certify that this paperis baing facsimitetransmitted to the Patent and Trademark Office on
the date shown below:  
Date of facsimile: April 6, 2005 Reg. No, 34,075

|

|
ad Name: Li A, limura i

Pp ' Date: April 6, 2005
Signature: |

|Telephone No. 650 485 3015

Rav 10/04 (TranszAmd)
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 Therebycertify that this correspondenceis being transmitted via facsimile to the
Commissioner for Patents at (703) 872 9306 on 6 April 2005

ByLindabbedaeLoud(2005
Linda A. Timura

PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Inventor(s): Kong Weng Leeet al.

Sexial No.: 10/608,605

Group Art Unit: 2811

Examiner. Thomas J. Magee |

Filed: 27 June 2003 co

Title: Packaging Devicefor Semiconductor Die, Semiconductor Device Incorporating Same and Q
Method ofMaking Same >
Atty Docket: 70030259 5

©
So
©

AMENDMENT UNDER37 CFR § 1.116 oO
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

yequest entry of the following amendments: :

PAGE 3/20 * RCVD AT4/6/2005 11:48:18 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CS1D:6504855487 * DURATION (mm-ss);17-00

Page 91Cree Ex. 1002



Cree Ex. 1002 Page 92

AGILENT LEGAL LABS Fax:6504855487 Apr 6 2005 8:58 P.04

USSN 10/608,605 PATENT
—2- .

In the Claims

The claims currently pending in the application are as follows:

1. (currently amended) A packaging device for asemiconductordie, the

packaging device comprising:

a substantially planar substrate having opposed major surfaces;

located on one of the major surfaces; a conductive diemounting pad fer |

attachroentofdimensioned to acconnnodate the die with a major surface of the die in

contact therewith;

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. (onginal) The packaging device of claim 1, in which the substrate comprises

ceramic.

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

material selected from epoxy laminate andsilicon.

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

connecting pad each comprise at least one of copper, silver, gold, nicke] 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 jocated
on the one of the major surfaces,

5 an additional conductive connecting pad located onthe other of the major

surfaces, and .
an additional conductive interconnecting element extending through the substrate

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

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

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

material selected from epoxy laminate andsilicon. |

9. (original) The packaging device of claim 6, in which the mounting pad: the

bonding pad and the connecting pads each compriseat least one of copper, silver, gold,
nickel and ningsten. '

10. (original) The packaging device of claim 6, in which the interconnecting

element comprises tungsten.
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1}. (currently amended) A semiconductor device, comprising:

2@ semiconductor die;

a substantially planar substrate having opposed major surfaces;

aconductivemounting-padlocated 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; and

in which the a-semiconductordie is mounted on attachedto-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

coruprises ceramic. i

13. (onginal) 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

iterconnecting element comprises tungsten.
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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
padlocated 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 substrate
and electrically interconnecting the bonding pad andthe 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 semiconductordie and at Jeast a portion of the major
surface of the substrate on which the mounting padis located.

18. (original) The semiconductor device of claim 16, in which the substrate
comprises a material selected from ceramic, epoxy laminate and silicon.

19, (onginal) 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.
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Remarks

This is an amendment under 37 CFR § 1.116. The purpose of this amendmentis to put
the claims in better form for appeal. The amendments and specific arguments in this amendment,
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 Examinerin 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 amendment, claims 1-20 are active in the application.

J. CLAIM REJECTIONS 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

attachmentof the die 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 have
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 ofthe major surfaces.” This differs from the

rejection set forth in the previousofficial 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

sonySod
7Sp. L.

t 4

ope
asha

INie
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“bonding pad (61).” However, the applicants respectfully submit that the previous official action
referred to element 31, i.e., to die bonding pad 31, and not to element61, ice., metallization 61, as
now alleged.

The applicants have amended Claim 6 torecite: “a bonding pad smaller in area than the
die mounting pad, the bonding pad located on the one of the major surfaces.” The applicants
respectfully submit that Wyland’s metalizations 61 to which die 30 is attached are substantially
similar in area, as would be expected given that thedieis attached to each metallization by

means of a flip-chip connection. The applicants therefore respectfully submit that, in Wyland’s
semiconductor package, the metallization 61 alleged to correspondto the bonding pad recited in
claim 6 cannot accurately be said to be smaller in area than the metallization 61 alleged in the
rejection of Claim 1 to correspondto the die mounting pad recited in Claim 1.

Accordingly, the applicants respectfully submit that Claim 6 as now amendedis }

patentable for this additional reason, and Claims 7-10 that depend on Claim 6 are also patentable.

C. Claims 11, 12, 16, and 17 |
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).

Theofficial action alleges that bonding pad 22 corresponds to the mounting pad recited in
claim 11. The applicants respectfully thank the Examinerfor clearly identifying the element
allgeged to correspond to the mounting pad. The priorofficial action did not indicate that

Horiuchi’s bonding pad 22 corresponded to the mounting pad. In responding to the prior official
action, the applicants took the reference to “upper surface” to refer to the upper surface of
substrate 5 rather than to the upper surface of bonding pad 22. It appears thatthis is not what the
Examinerintended.

The applicants respectfully submit that bonding pad 22 cannot accurately be said :
correspondto “a conductive mounting pad located on one of the major surfaces” as recited in the
original version of Claina 11. Horiuchi shows bonding pad 22 located in a region of substrate 5
outside that occupied by semiconductor chip 10. The original version of Claim 11 recites in part:
“a semiconductor die attached to the mounting pad.” The applicants respectfully submit that chip
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10 cannot accurately be descnbed as attached to bonding pad 22.

Moreover, Horiuchi shows vias 16 underlying chip 10. Figure 1 showsthe ends of vias

16 adjacent chip 10 lying flush with the surface of substrate 5. 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 and 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 amendedis

patentable. The applicants further submit that Claims 12-19 that depend on Claim 11 are

patentable due to the patentability of Claim 11.

TT. CLAIM REJECTIONS UNDER 35 USC § 103(a)

A. Claims 3 and 8

Claims3 and 8 are rejected under 35 USC § 103(a) as being unpatentable over Wylandas
applied to Claims 1, 2, 4, 6, 7 and 10 in view of Innovative PCB Reinforcement, ELECTRONIC

PACKAGING AND PRODUCTION, 1 (1997) (the Article).

Theofficial action states that Wyland does not disclose a substrate material composed of

epoxy laminate and looks to ELECTRONIC PACKAGING AND PRODUCTIONfora disclosure of this
material. The official action states:

Hence,it would have been obvious to one ofordinary skill in the art at the time of the inventiontol
combine the disclosures of Electronic Packaging and Technology with Wyland to obtain a device
with increased reliability and reduced fatigue at joints (p. L, 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

semiconductordie attached to a metal lead frame. The die and part ofthe lead frameare |

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 TSOPsto increasethereliability of solder connections between the TSOPs and
the printed circuit board. |

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

The applicants respectfully submit that the person of ordinary skill in the art would
appreciate that the themmal expansion considerations of the semiconductor die 30 of Wyland’s

semiconductor device are so different from those of a TSOPattachedto a printed circuit Board
that such person would consider any teaching set forth in the Article with respect to the piinted
circuit board material as inapplicable to choosing the substrate material of Wyland’s !
semiconductor package. Accordingly, the applicants respectfully submit that the cited references

lack any teaching or suggestion that could properly be regarded as providing a motivation fora
person of ordinary skill in the art to combinethe references in the manner proposed in the
official action.

The official action states that multilayer laminate boards are extremely well knowh 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 makeit obvious to

modify Wyland’s semiconductor device to incorporate a multilayer board absent a teaching or
suggestion in the cited references that can properly regarded as a motivation for a person of
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 notrise to this level. It simply describes an
advantage that arises in the specific circumstance in which TSOPs are mounted on a Pci
punted circuit board. The applicants have been unable to find anything in the Article that teaches
or suggests that this advantage would be obtained in the context of Wyland’s semiconductor
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package in which a sermconductor die is flip-chip mounted on a substrate. The applicants have
been unable to find anything in Wyland’s disclosure that teaches or suggests that his
semiconductor package has problems with solder joint rehability.

Moreover, the official action does not/indicate wherein 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 Wyland’s
semiconductor package in the manner suggestedin the official action.

Additionally, the applicants respectfully submit that Wyland’s semiconductor package,
modified as proposed in the official action, wouldstill 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 claims 3 and 8.

The applicants therefore respectfully submit that the rejection of claims 3 and8is

improper because the prima facie case of obviousnessset 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 interconnecting

element (via) comprising tungsten and looks to Wilson for a teaching of conductive interconnect

elements (vias) composed of tungsten. The official] action states:

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

The cited passage of Wilson’s disclosure describes the advantages of CVD rongstin
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 submitthat 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 makethe

combination of references proposedin 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 5 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 ofPatent

Classification classifies Horiuchi’s semiconductor device, which is analogousprior 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 respectfully
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 inan

integrated circuit. The applicants respectfully remind the Examiner that obviousnessis not
established if a person of ordinary skill might find it obvious to try to modify the teaching of one
reference in accordance with the teachings of another. “[T]his is not the standard of 35 USC §

103.” In re Geiger, 815 F2d 686, 688, 2 USPQ2d 1276, 1278 (ed. 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. The
applicants respectfully submit that Figure 10 demonstrates that, with respect to signal delay in an
integrated circuit, tungsten performs marginally better than aluminum but performssignificantly
worse than copper. The applicants therefore respectfully submit that, if anything, Wilson’s
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Figure 10 teaches away from using tungsten.

Moreover, the applicants have been unableto find anything in Wyland’sdisclosure that

teaches or suggests that his semiconductor 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 proposedin the official action.

Finally, the applicants respectfully submit that Wyland’s semiconductor package,

modified as proposedin the official action, lacks 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 suggestall 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 primafacie case of obviousnessset forth in the official action does not

meet the requirements set forth in MPEP § 2143. Theapplicants 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 Moyeretal:
(Moyer).

Theofficial action indicates that Wyland does notdisclose that the bond pad is composed
of copper and looks to Moyerat(col. 2, lines 48 - 49) for a disclosure of a copper contact (bond)

pad (31) (Figure 1) formed onthe silicon substrate for either wire bonding or solder bump,
bonding. The official action states: !

Jt would have been obvious to 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 conductivity(Moyer, col. 1, lines 41 - 43).
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The applicants acknowledge that the cited passage of Moyer’s disclosure desctibés the
advantages of using copper as the material of the interconnects of an integrated circuit. However,
in the lines following the cited passage of Moyer’s disclosure, Moyer discloses some of the many
difficulties of using copper as the material of the interconnects of an integrated circuit. Moyer
discloses a solution to the problemsof using copper to form the bonding padsof an integiated
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 circuits,
namely, maintaining low-resistance connections despite ever-decreasing feature sizes, does not

apply to selecting the material of the bonding pads of Wyland’s semiconductor package. The
applicants respectfully subnoit that this absence of a motivation to use copper, together with
Moyer’s disclosure of the additional difficulties 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
matenal of the bonding pads of Wyland’s semiconductor package.

The applicants additionally submit that Moyer is non-analogousart and, hence,is not a
valid reference with respect to the invention claimed in Claim 9. The invention claimed in

Claim 9 relates to the structure of a packaging device for a semiconductor die. Moyer’s.

disclosure relates to structures for the bonding padsof an integrated circuit having copper
interconnects. The Manual ofPatent Classification classifies Horiuchi’s semiconductor device,

which is analogouspriorart, in class 257, subclass 690, whereas it classified Moyer’s disclosure
in class 438, subclass 612. i

The official action asserts that col. 1, lines 41-43, of Moyer’s disclosure provides more

than sufficient motivation to use Moyer’s copper contact pad in Wyland’s semiconductor!
package. The applicants do not dispute that the cited passage of Moyer’s disclosure teachds the
desirability of using copper as an interconnect material in ap integrated circuit. However, the
portion of Wyland’s semiconductor package the Examineris proposing to modify is !
metallization 61 that forms part of the semiconductor package andis not part of semiconductor
die 30. The applicants have been unable to find anything in Moyer’s disclosure that: teaches or
suggests the desirability of making an elementof a semiconductor package corresponding'to
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Wyland’s metallization 61 of copper.

Moreover, the applicants respectfully submit that the portion of Moyer’s disclosure cited

in the official action quotesis taken outof the contextofthe 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 a person of ordinary skiJ] in the art from using copperas the interconnect material of

an integrated circuit absent the compelling reason of high-frequency performance. The applicants
further submit that Moyeris silent with respectto the suitability of copper in applicationssuch 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 problemsof using copper, Moyer’s disclosure as a whole

cannot reasonably be regarded as providing the person of ordinary skill in the art with a |

reasonable expectation of success in the event such person were to atterppt to perform the

proposed modification of Wyland’s semiconductor package. Finally, the applicants note that they

have been unable to find anything in Wyland’s disclosure that teaches or suggests that the

performance of his semiconductor packageis 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.

Theofficial 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 sti] Jack a die mounting padfor the reasonset 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 primafacie case of obviousnessset 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 and 18 are rejected under 35 USC § 103(a) as being unpatentable over!
Horiuchi as applied to Claims 11, 12, 16, and 17 in view of Electronic Packaging and
Production (the Article).

Theofficial action indicates that Horichi does not disclose a substrate material

composed of epoxy laminate and looks to Electronic Packaging and Production for a disclosure
of this material. The official action states:

Hence, it would have been obvious to one of ordinary skill in the art at the time ofthe 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 coluron, 5th para.).

The disclosure of the Article is described above with reference to claims 3 and8. |

The applicants respectfully submit that structure of Horiuchi’s device package is different
that of the TSOPs discussed in the Article: in Horiuchi’s device package, semiconductor die 10 is
attached directly to the surface of substrate 5. The applicants respectfully submit that the person
of ordinary skill in the art would appreciate that the thermal expansion considerations of |

Horiuchi’s semiconductor device are so different from those ofa TSOPattached to a printed
circuit board that such person would consider any teaching set forth in the Article with respectto

punted 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 device,
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 suiface
thereof in contact with the mounting pad.” for the reasons set forth above with reference r 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-18is

improper becausethe official action does not set forth a prima facie case of obviousness that

complies with the requirements set forth in MPEP § 2143.

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 Wilson. .

Theofficial action indicates that Homichi does not disclose a conductive interconnecting

element (via) comprising tungsten and looks to Wilson for a disclosure of this material. 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 Horuichi et al. to reduce costs (p. 868, lines 11-12) and reduce signaldelays (p. 872, Figure 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

puma 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 notset forth a
motivation that complies with the requirements set forth in MPEP § 2143,the official action does

not indicate where in the cited references may be foundateaching or suggestion that would

provide a person of ordinary skill in the art with a reasonable expectation of successin the event

such person were to undertake the modification of Horiuchi’s semiconductor device proposed 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 Homiichi does not disclose that the mounting pad, bond 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 Moyerfor a teaching ofa

copper contact (bond) pad (13) (Figure 1) formed onthesilicon substrate for either wire bonding
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 Horuichiet al. to provide a metallic contact structures of
Jow cost and high conductivity (Moyeretal., col. 1, lines 41~43). '

For reasons correspondingto 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 obviousnessset forth in the official action does not comply with the requirements set
forth in MPEP § 2143. Specifically, the official action does not set forth a motivation that

corpplies with the requirements 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 person were
to undertake the modification of Horiuchi’s semiconductor device proposed in the official 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 entered and
that Examiner reconsiderthe rejection of the rejected claims. The applicants believe that the
application as now amendedis in condition for allowance, and respectfully request such |

favorable action. If any matters remain outstanding in the application, the Examineris

respectfully invited to telephone the applicant attommey at (650) 485-3015so thatthese matters
may beresolved.

PAGE 19/20" RCVD AT 4/6/2005 11:48:18 AM (Eastern Daylight Time] * SVR:USPTO-EFXRF-110 * DNIS:8729306 * CSID: 6504855487 * DURATION (mm-ss): 17-00

Cree Ex. 1002 Page 108



Cree Ex. 1002 Page 109

AGILENT LEGAL LABS Fax: 6508855487 Apr 6 2005 9:14 P. 20

USSN 10/608,605 PATENT
-18-

Respectfully submitted,

Kong WengLeeet al.

 
Reg. No. 34,075

"4Agilent Technologies, Inc. Dated: B30 unl
Legal Department, MS DL429
P.O. Box 7599 Tel: (650) 485-3015
Loveland, CO 80537-0599
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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 22313-1450Wwww.usplo,gov
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10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253
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Intellectual Property Administration
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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

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

THE REPLY FILED O8April 2005 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
1. EX] The reply wasfiled after a final rejection, but prior to or on the same dayasfiling a Notice of Appeal. To avoid abandonmentof

this application, applicant musttimelyfile 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 oneof the
following time periods:

a) oO The period for reply expires months from the mailing date ofthe final rejection.
b) &X The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) the date set forth in the final rejection, whicheveris later. In no

event, however,will the statutory period for reply expire later than SIX MONTHSfrom 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 OFTHE FINAL REJECTION. See MPEP 706.07(f).

Extensionsof time may be obtained under 37 CFR 1.136(a). The date on whichthe petition under 37 CFR 1.136(a) and the appropriate extension fee have
beenfiled is the date for purposes of determining the period of extension and the corresponding amountof 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 monthsafter the mailing date of the final rejection, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b). ,
NOTICE OF APPEAL ;

2. (|The Notice of Appealwasfiled on _ Abrief in compliance with 37 CFR 41.37 must be filed within two months of the date
offiling 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 beenfiled, any reply must be filed within the time period set forth in 37 CFR 41.37(a).

AMENDMENTS

3. KJ The proposed amendment(s) filed after a final rejection, but prior to the date offiling a brief, will not be entered because
(a) 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);
(c)Z] They are not deemedto 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 numberoffinally 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. Applicant’s reply has overcome the following rejection(s):
6. CL) Newly proposed or amendedclaim(s) would be allowable if submitted in a separate, timely filed amendment canceling

the non-allowable claim(s).
7.B) For purposesof appeal, the proposed amendment(s): a) Ed will not be entered, or b) {1 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. (1 The affidavit or other evidencefiled 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 whythe affidavit or other evidence is necessary
and wasnot earlier presented. See 37 CFR 1.116(e).

9. [] The affidavit or other evidencefiled after the date offiling a Notice of Appeal, but prior to the dateoffiling a brief, will not be
entered becausethe affidavit or other evidence failed to overcomeail rejections under appeal and/or appellant fails to provide a
showing 4 good and sufficient reasons whyit 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. EJ The request for reconsideration has been considered but does NOTplace the application in ditiog for allowance because:
{See attached sheet).

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

EDDIE LEE
SUPERVISORY PATENT EXAMINER

NOLOGY 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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Item 3a) :

The proposed amendmentsto Claims 1, 6, 11, and 16 will not be entered becausethey raise

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

Item 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 elementand (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 oneof 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 usedin 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 Wylandis not correct.
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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 avenuefor

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 etal. 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

Wilsonet al. reference (p. 870). For “long”lines of increased width, as present in Wyland,the

advantageis 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 copperfor contact

bond pads (13) (Figure 1) in Moyeret 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 Moyeret al.is clear, i.e., to improve solder bonding to the bond pad layer (Moyer

et al., Col. 2, lines 19 — 21).Prima facie obviousnessis indeed established. Contentions that
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Moyeretal. is non-analagousart (p. 13) are not germane, since Moyeretal. is clearly disclos-

ing within the semiconductor device/packaging area andis dislosing a “layered structure” (Col.

2, line 54).

With regard to Claims 13 and 18 (pp. 15 — 16, Response), Horiuchiet al. disclose that the

substrate 5 is a “resinous substrate” (epoxy) (Col. 3, lines 50 — 51), but do not disclose thatit

Is a multilayer laminate structure. Since the Electronic Packaging and Production article is

used to identify such structures as routinein the art, it is apparent that a multilayer board could

be used in Horiuchi et al to improvereliability and heat flow, as discussed for Claims 3 and 8.

Further, as mentioned for Item 3 above, the amendedclaimswill require further search and

consideration.

With regard to Claim 19 (pp. 16 —- 17, Response), as discussed for Claim 9, the advantages of

using copperfor contact bond pads (13) (Figure 1) in Moyeret al. is conceded by Applicant(p.

13). Since a solder layer s present on bond pad in Horuichiet al., the motivation for combining

Wyland and Moyeret al. is clear, i.e., to improve solder bonding to the bond pad layer (Moyer

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

Thearticle 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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Thomas J. Magee 2811 Page 1 of 1
U.S. PATENT DOCUMENTS

Document Number
Country Code-Number-Kind Code

 
Johannes Adam, “New Correlations Between Electrical Current and Temperature Rise in PCB Traces," Proc. 20" IEEE Semi-
Therm Symp., (March,2004), pp. 1-8.  

 
*A copyof 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 orforeign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 05132005
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AGILENT LEGAL LABS Fax:6504855467 Jun 21 2005 6:39 P.02

. AGILENT TECHNOLOGIES,INC. ATTORNEY DOCKET NO. 70030259-01 {
4 Legal Department. OL4z9 tintelectual Property Administration

P.O. Box 7599
Loveland, Colorado 80537-0599

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Kong Weng Lee,et al.

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

Filing Date: June 27, 2003 GroupArt 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 PraESTEEE

 

 

REQUEST FOR CONTINUED EXAMINATION (RCE) 37 CFR 1.114
Subsection (b) of 85 U.S.C. 132, effactive on May 29, 2000, provides for continued examination of an utlity or plant applicationfiled on or Biter

June 8, 1995.
$ee The American Inventors Protection Act of 1999 (AIPA).

Sirs k

This is a Request for Continued Examination (RCE)under CFR 1.114of the above-identified application. j
NOTE: 37 CFR 1.1142 effeative on May 20, 2000. If the above application was fledprior to May 29, 2000, eppiicert may wish toconsering»cont

prosecition sppicaion (GPA) under CFR1.5S30) (PTO/SB/29) Insteadofa ROEtobe eligible for the patent term adjustmentSee Changes to Application Examinston and Provisions! Application Practice, interim Rute, 25 Fed. Fea’ 14505 (Ne. 20, 2O0C),12231223 ofGezOMtce a7 (Apr.11, 2000). which Eetsbtahed RCEproctioe

Submission under 37 CFR 1.114

[*] Previously submitted:[¥] Consider the amendment(syreply under 37 CFR 1. 16previously filed an April 6, 2005
(Any unentered amendment(s) reterred to above will ba entered).
Consider the arguments in the AppealBrief or Reply Brief previousty filed on
Other:

(1 Amendment/Reply
(J Affidavit(syDectarations(s)
[_] Information Disclosure Statement {IDS)
L] Other

Cj Enclosed:

Miscellaneous

(1) Suspension of action is requested under 37 CFR 1.103(c) for a period of months.

The fee for this Suspensionis (387 CFR 1. 17) $130.00.
LC] Other.

- : RECEIVED
is 06/22/2005 RFEKADUL 00000025 501078 10608605 _ OIPENAP

OL FCs1251 120.00 DA02 FC:id0% 750.00 DA JUN 2 2 2005

Rev 0805 (RICE) of

 
‘

i

PAGE 23° RCVD AT 6/21/2005 14.27.42 AM [Easter Daylight Time] * SVR-USPTO-EFXRF-1/7* DNIS:8729306  CSID:6504855487 * DURATION (mmss):to
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ee

AGILENT LEGAL LABS Fax: 6504855487

CONTINUED EXAMINATION TRANSMITTAL

(RCE)(37 CFR 1.114) (continued)

RCEfiling fee $790.00

[x] A Petition for Extension of Time
EI One month $120.00
ml Two months $450.00
Oo Three months $1020.00
C1.~Four months $1590.00

Please charge to Deposit Account 50-1078 the sum of $910.00 . At any time during the pendency ofthis applicati
please charge any fees required or credit any overpaymentto Deposit Account 60-1078 pursuantto 37 CFR 1.25.

A duplicate copyof this transmittal letterisenclosed.

D2 thereby certify that this correspondence Is being deposited
with the United States Postal Service as First Clase mail in
an envelope addressed to: Commissionerfor Patents,
P.O. Box 1450, Alexandria VA 22313-1450.

Date of Deposit:
OR

[2] thereby certify that thia paperis being facsimile transmittedfo the Commissioner for Patents an the date shown below.

Date of Facsimile: June 21, 2005

Typed Name: Lindi
fmura Q ’Signature: Wun?

Fev O6/065 (RCE)

Jun 21 2005 8:39 P.Q3

ATTORNEY DOCKET NO. 70030259-01

 
 

 
Reg. No. 34,075

4
Date: June 21, 2005

Telephone No. 650 488 3015 Am aA

AdOOSIAVIVAY
Page 2012

i

PAGE 3/3*RCVD AT 6/21/2005 11:27:42 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/7 * DNIS:8729306 * CS1D;6504855487 * DURATION (mm-ss}:00-56
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-- 5

AGILENT LEGAL LABS Fax: 6504655467 Jun 21 2005 98:36 P.

|
Agilent Tachnologias inc. 650 435-3015 telephone
Legal Dept. DL429 650 485-5487 facéimila

. . P.O. Box 7599 lan_hardeartie@aglient .com

. “ae et . . Loveland, Colorado 80537-0599
wee es ... Agilent Technologies
” fe Innovating the HP Way

Facsimile

Date: Jane 21, 2005 Fax number: 703-872-9306

To: Examiner Thomas J. Magee Total pages: 3

From: Ian Hardcastle

Attorney Dacket: 70030259-1
Filed: June 27, 2003

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

 
Subject: US Patent Application 10/608,605 |I

- Jan Hardcastle

Reg. No. 34,075

AdODsav138
NOTICE

THIS MESSAGE MAY INCLUDE CONFIDENTIAL INFORMATION
Ifyou are not the person to whom this message is addressed, please notify us immediately by collect telephone call. Using this
information or showtng it to anyone without permission of Agilent Technologies, Inc. may be unlawful under the Uniform Trade §Act and other Jaws.

 
|
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AGILENT LEGAL LABS Fax: 6504855487 Aor 6 2005 8:58 P.03

 
Therebycertify that this correspondence is being wansmitted via facsimile to the APS 88 F273
Commissioner forPatents at (703) 872 9306 on 6 April 2005 : we tows

Linda A. mura

PATENT/°IN THE UNITED STATES PATENT AND TRADEMARK OFFICE. Che AV
In re Application of:

fey —|
Inventor(s): Kong Weng Lee et al. Group Art Unit: 2811

Setial No.: 10/608,605 , Examiner. Thomas J. Magee

Filed: 27 June 2003 w gxTitle: Packaging Devicefor Semiconductor Die, SemiconductorDevice Incorporating Sime and @ b[(H |0canbe

Method ofMaking Same ' >
Atty Docket: 70030259 i 5

a
oS
@O

AMENDMENT UNDER37 CER § 1.116 oO
Commissioner for Patents 8
P.O. Box 1450 <xAlexandria
VA 22313-1450

Sir:

In responseto the Official Action dated 9 February 2005,the applicants respectfully
request entry of the following amendments: ;

PAGE 2/20* ROVD AT4/2005 11:48:18 AM (Eastern Daylight Time] * SVR:USPTO-EFXRF-110* DNIS:8724306* CSID:6504855487 * OURATION (mm-ss):17.00
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PTOISBA06 (08-03)
et Approved for use Unrough 7/31/2006, OMB 0651-0032US. Patent and Teademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no p spond to a collection of information uniess 8 dispia: SeNRoeeePATENT APPLICATION FEE DETERMINATION RECORD °Substitule for Form PTO-875 "TOT Go10; GO'e G>OOS”
CLAIMS AS FILED - PARTI OTHER THAN

(Cotumn 1) (Cotumn 2) SMALL ENTITY OR SMALL ENTITY

ee NUMBER EXTRABASIC FEE
(37 CFR 1.16{a))
TOTAL CLAIMS
(37 CFR 1.16(¢))
INDEPENDENT CLAIMS
(37 CFR 1.16())

   
  
 

   
  
 

 

  
  
  

  
 

* tthe difference in column 1 ts less than zero, enter "0" in cotumn 2.

Lt bos
CLAIMS AS AMENDED - PARTIl

 
 

(Cotumn 1) (Cotumn 2) (Column 3) SMALL ENTITY She
CLAIMS HEST Li

 
wert [TO[TB | oN |

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(c)) OR ae|
TOTAL TOTAL

{Cotumn 1)

Pb| a( OS AMENDMENT.

ADO'L FEE cr ADOLFEE PS,

jesitee[OO[TOTtcians
a7cRttton |

FIRST PRESENTATro:: OF MULTIPLE DEPENDENT CLAM (57 CFR 11667)

AMENDMENTS, a  
(Cotumn 2} (Column 3)

 
 
  

 
 

 
   

 Tee

 . tf the entry in column 1 ts less than the entry In column 2, write “0” in column 3.
“ If the "Highest Number Previously Paid For” 1N THIS SPACEIs less than 20, enter“20°.
* if tha “Highest Number Previously Pald For” IN THIS SPACE bs less than 3, enter "3 /The “Hiahest Number Previously Paid For’ (Total or independent) Is the hig hest number found In the appropriate boxIn column 1.

Le ton cf inlomalcn  reqaied by 37 GFR 1.16. The information Is reqaved tf obialn or retain B benefit by the public which isto file {and by the
USPTO to process) an application. Confidentiality ists governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection ts estimated to take 12 minutes to compieto,
inctuding gathering, preparing, and submitiing thethe completed eppiication form to tha USPTO. Time will vary depending upon tha Individual case. Any comments
on the emountof time you require to complete this form endiar suggestions for reducing thés burden, should ba sent to the Chief Information Officer,, U.S. Patent
and Trademark Office, U.S. Department of P.O. Box 4450, Alexandita, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THISSDORESS. SEND TO: Commissionerfor Patents, P.O, Box 1450, Alexandra, VA 22013-1450.

iyou needassistance in completing the torm, call 1-800-PTO-9199 and setact option 2.
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AGILENT LEGAL LABS «Fax: 6504855487 ~ Jun 21 2005 6:99 P.02

° t

. . AGILENT TECHNOLOGIES, INC. ATTORNEY DOCKET NO. 7003025901 f‘ Legal Department, OL429
intellectual Proparty Administration
P.O. Box 7699
Loveland, Cotorado 80537-0589 :

: IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Invanter{s): Kong Wang Lee, ot a.

‘Serial No.:  10/60860S , Examiner: Thomes J. Magea

Filing Date: June 27, 2003 Group Art Unit: 2814

; Title: Packaging Device For Semiconductor Die, Semiconductor Device Incorporating Sama And M
Making Gamo

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

UEST FOR CONTINUED EXAMINATION 37 CFR 1.144

Subsection (b) of 25 U.S.C. 122, affective on + 2000,er an or plant appficxtionfled on oFune
$00 TheAmasican invertors Protection Act of 1999 (AIPA).

Stir:

This Is a Request for Confinued Examination (RCE)under CFR 1.114 of the above-identified application.

NOTE: 37 CFR 1.1149 offoctive on May20, 2000. Gine above appicetion wasBipreto Mey29, 2000, appcantmyweconakteringco
greecsnon uneGFR 1.S3(h (PTOSE/I9} nsteadofa RCEtobe ofgibie forSee Changes* appllondonxamwtan wrePreval!Agceten Pracdce. ariaFare, 65 Foe.Rory1088Ncbds (ee2020pigeeSauomGasOffice 47(Aps.11, 2000). witch ExtebinkedRCEarectice.

Submissionunder$7CFR1.114

I] Previously submitted:

(*) Consider the amendment{s¥replyunder 37 CFR 1.118 previously filed on April 6, 2005any unetared ) referred @ abovewil baamandmert(s) entered).
Consider the arguments In the Appeal Brief or Reply Briefpreviousty filed on
Other. - \dOD5nawoa

 

oO Enclosed: . :
1] AmendmentRepty

Affidavit(s)/Deciarations(6)
Information Disclosure Statement {IDS)
Other. : .

(CO Suspension ofaction is requested under 37 CFR 1.103(c) for a period of+=»monthe.
The fee for this Suspension is (37 CFR 1.17(i)) $130.00.

(J Other.

| RECEIVED 2
06/22/2005 RFEKADUL 00000025 501078 10608605 _ OIPENAP 3
OL FC:4251 120.00 DA . se 302 FC:180: 780.00 DA . JUN 222005 -

Rev 0608 (REE) : 5 1082watts B i

PAGE 2RCVDAT S005 1:72AM Eastam Dayigh The] SVRLUSPTOEXRF-7* DHS.272006csDURATION)00
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Ref Hits|Search Query .
#

Si 2|("5986885").PN.

$2 2|("6084295").PN.

$3 312|die same (mounting adj pad)

S4 985|(die chip) same (mounting adj pad)

S5 372|(die chip) same (mounting adj pad)
same substrate

S6 6|(("5986885") or ("6084295") or
("6620720")).PN.

S7 2226|(die chip IC) same (mount$3 with
pad) same interconnect$3

S8 7479|(die chip IC) same (bond$3 with
pad) same interconnect$3

S9 2123|(die chip IC) same (bond$3 with
: pad) sameinterconnect$3 same

(hole via)

$10 2|("6191477").PN.
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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 22313-1450www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253

 
7590 09/27/2005 EXAMINER

AGILENT TECHNOLOGIES,INC. OWENS, DOUGLAS W
Legal Department, DL429
Intellectual Property Administration
P.O. Box 7599 2811

Loveland, CO 80537-0599 DATE MAILED:09/27/2005

Please find below and/orattached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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Application No. Applicant(s)

10/608 ,605 LEE ETAL.

Office Action Summary Examiner Art Unit

Douglas W. Owens 2811 P|
- The MAILING DATEof this communication appears on the cover sheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORYPERIOD FOR REPLYIS 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 filedafter SIX (6) MONTHSfrom 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 forreply will, by statute, cause the application to become ABANDONED(35 U.S.C.§ 133).

Anyreply received by the Office later than three monthsafter the mailing date of this communication, evenif timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status

 

1)K] Responsive to communication(s)filed on 6/21/05.
2a)C] This action is FINAL. . 2b)X] This action is non-final.
3)L] Since this application is in condition for allowance exceptfor formal matters, prosecution as to the merits is

closed in accordancewith 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)L] Claim(s) is/are allowed.
6)[X] Claim(s) 1-20 is/are rejected.
7)L] Claim(s)__ is/are objected to.
8)_] Claim(s)__ are subjectto restriction and/or election requirement.

Application Papers

9)L] The specification is objected to by the Examiner.

10)_] The drawing(s) filed on is/are: a)[_] accepted or b)L] objected to by the Examiner.
Applicant may not requestthat 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)(] 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) Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)LIAIl b)(_] Some * c)[_] Noneof:

1.0] Certified copies of the priority documents have been received.

2.L) Certified copies of the priority documents havebeen 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 foralist of the certified copies not received.

Attachment(s)

1) xX Notice of References Cited (PTO-892) 4) O Interview Summary (PTO-413)
2) C) 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) Cl 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 requestfor continued examination under 37 CFR 1.1 14, including the fee set

forth in 37 CFR 1.17(e), wasfiled 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 1.17(e) has been timely paid, the finality 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 becauseof 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 paragraphsof 35 U.S.C. 102 that

form the basis for the rejections underthis section madein this Office action:

A personshall 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 oneyearprior 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(0)as being
anticipated by US Patent No. 6,268,654 to Glenn et al.

Regarding claims 1 and 11, Glenn et al. teach a packaging device fora

semiconductordie, (Fig. 5) comprising:

a substantially planar substrate (200) having opposed majorsurfaces;
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Application/Control Number: 10/608,605 Page 3
Art Unit: 2811

a conductive die mounting pad (222) dimensioned to accommodatethe die (100),

the pad being located on oneof the major surfaces, and in contact with a major surface

of the die;

a conductive connecting pad (221) located on the other of the major surfaces of

the substrate: 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, Glennet al. teach a device, further comprising:
a bonding 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 formsthe basisforall

obviousnessrejections 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 102ofthistitle, 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 obviousat 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 mannerin which the invention was made.
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Application/Control Number: 10/608,605 Page 4
Art Unit: 2811

6. Claims 4, 5, 9, 14, 15, 19 and 20 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Glennetal.

Regarding claims 4, 9, 14 and 19, Glennet al. teach a device, wherein the

mounting pad comprises one of copper and gold (Col. 12, lines 40 — 44). Glenn etal.

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 obviousto 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. The selection of a known material
based onits 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, Glennet al. do not teach that the conductive

interconnecting element comprises tungsten. Tungsten is a known material thatis well

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

ordinary skill in the art to use tungsten for the interconnect sinceit 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 furtherin view of US

Patent No. 6,191,477 to Hashemi.

Glennet 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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Application/Control Number: 10/608,605 Page 5
Art Unit: 2811

lines 1-7). It would have been obviousto oneof ordinary skill in the art at the time the

invention was made, to incorporate the teaching of Hashemi into the device taught by

Glennet 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. 6,084,295to

Horiuchiet al.

Glennetal. do not teach a device further comprising an encapsulant

encapsulating the semiconductordie 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 semiconductordie and at least a portion 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 Horiuchiet al. into the device

taught by Glenn etal. since it desirable to protect the device from the elements.

Responseto Arguments

9. Applicant's arguments with respect to claims 1 — 20 have been considered but

are mootin view of the new grounds) of rejection.

Conclusion

Any inquiry concerningthis communication or earlier communications from the

examiner should be directed to Douglas W. Owens whosetelephone numberis 571-

272-1662. The examiner can normally be reached on Monday-Friday.
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Application/Control Number: 10/608 ,605 Page 6
Art Unit: 2811

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 wherethis 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 accessto the Private PAIR system, contact the Electronic

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

CagleheDouglas W OwensExaminer

Art Unit 2811

DWO
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Kong Weng Leeetal.
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Serial No.: 10/608,605
Examiner: Owens, Douglas W
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Same and Method of Making Same

AMENDMENT AND RESPONSE

Commissionerfor 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 accompanyingthis paper.

However,in the event that additional extensionsoftime are necessary to allow consideration of

this paper, such extensions are hereby petitioned under 37 C.F.R. § 1.136(a), and any fees
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to Avago deposit account no. 50-3718.
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AMENDMENTS TO THE CLAIMS

Please amendthe present application as follows:

Claims

1. (Currently amended) A packaging device for a semiconductordie, the packaging

device comprising:

a substantially planar substrate having opposed major surfaces;

lecated-_on-one-ofthemajorsurfaces:aan 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 andthefirst electrically conductive

connecting pad;

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

susbtrate; 

a second electrically conductive connectingpad 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 bondingpad and the secondelectrically

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 epoxylaminateandsilicon.

3. (Canceled)

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

andthefirst electrically conductive connecting pad each compriseat least one of copper,silver,

gold, nickel and tungsten.
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5. (Currently amended) The packaging device of claim 1, in whichthefirst 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 onthe other of the major surfaces; and

__aconductive 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 andwith-a-majersurfacethereofincontact-withthe 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

materia! selected from epoxy laminate andsilicon.

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

the connecting pad each compriseat 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 semiconductordevice ofclaim 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 throughthe substrate and

. electrically interconnecting the bonding pad andthe 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 leastaportion of the top

surface of the semiconductordie and the bonding pad.

17. (Original) The semiconductordevice of claim 16, additionally comprising an

encapsulant encapsulating the semiconductordie 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 andsilicon.

19. (Original) The semiconductor device of claim 16, in which the mounting pad, the

bonding pad and the connecting pads each compriseat 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 semiconductordie 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 andthefirst electrically

conductive connecting pad.
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22. (New) The semiconductor device of claim 21 wherein the semiconductordie

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 secondelectrically conductive interconnecting element extending through

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

24. (New) The semiconductor device of claim 23 wherein the semiconductordie

comprisesalight emitting diode (LED), the metallized top major surface comprisesa 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 elementis selected to withstand an operating temperature when

the semiconductordie is mounted onthe electrically conductive mounting pad andto provide

a low-resistance electrical connection between the mounting pad andthefirst electrically

conductive connecting pad.

26. (New) The semiconductor device of claim 25, whereinthefirst electrically

conductive interconnecting element comprises tungsten.

27. (New) The semiconductor device of claim 25, whereinthefirst electrically

conductive interconnecting element comprises a slug ofelectrically conductive material, the

slug having a diameterselected to press-fit the slug into a throughhole locatedin the

substrate between the mounting pad andthefirst 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

Uponentry of the amendmentsin 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 numberofdisputed issues and to

facilitate early allowance and issuance ofother claimsin 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 allowanceof the application and presently pending claimsare

respectfully requested.

A. Claim Objections

Statementof 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 ofthe die is also

referenced in the claim. Appropriate correction is required.

Response to the Objection

Claim 1 has been appropriately amendedas per the Office Action recommendation.

Since the objection has been overcome, Applicants respectfully request allowance of claim 1 as

well as the corresponding dependent Claims2, 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 USPatent No. 6,268,654 to Glenn et al.

Responseto the Rejection

A properrejection 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 ofthe claimed invention be disclosed in a single priorart 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 ofthe rejected claims.

Claim1

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 Glennetal.

anticipate allegedly equivalent elements of Applicants’ Claim 1. Specifically, attention is drawn

to page 3, lines 6-7 ofthe Office Action (“a conductive interconnecting element (220) extending

throughthe 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 e/ectrically 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 not electrically interconnected by thermal via 220. Applicants’ assertionis

based on Glenns’ col. 12 lines 63-67, reproduced below for easy reference:

Substrate 200 includes shermal 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 meta! die pad 222 to heat sink metalization 221.
Accordingly, heat generated by die 100 is conductedfrom lower surface 102 ofdie
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 maybethe sameareaas die 100. Asis
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 includeselectrical 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 shownin 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)

Asdescribed above andillustrated in his FIG. 5, Glenn has madea 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 ofthe invention, Applicants have

currently amended Claim 1 to include language that explicitly describes certain aspects related

to connecting pad 140. This language includesthe “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 purposeofhis 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.

Forat 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 withdrawalofthe rejection

followed by allowance of Claim 1.

Claim2

Because Claim 1 is allowable, Claim 2 that dependsdirectly or indirectly on Claim1is

also allowable as a matter of law. Jn re Fine, 837 F.2d 1071 (Fed. Cir. 1988).

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

Claims6-7

Claims 6 and 7 have been canceled thereby rendering mootthe rejection of these claims.

Claim11

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

semiconductordie is mounted on the die mounting pad whereby an electrical connection is
formed between the metallization on the at least a portion ofthe bottom surface ofthe 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.

Thecited 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 dependdirectly or indirectly

on Claim 11 is also allowable as a matter of law. Jn re Fine, 837 F.2d 1071 (Fed. Cir. 1988).

Applicants respectfully request withdrawalof the rejection, followed by allowance of

Claim 12, 16 and 18.

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

Statementof 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 Glennet al.

Responseto the Rejection

Applicants respectfully request withdrawal of the rejection of claims4, 5, 9, 14, 15,

19 and 20for at least the reason that the rejection does not satisfy the requirements of MPEP

§ 2143.03, whichstates in pertinent part: “If an independent claim is nonobvious under 35

U.S.C. 103, then any claim depending therefrom is nonobvious. Jn re Fine, 837 F.2d 1071, 5

USPQ2d 1596 (Fed. Cir. 1988).”

Specifically, claims 4, 5, 9, 14, 15, 19 and 20 are nonobviousas each of them is a

dependent claim. Each of the corresponding independent claims have not beenrejected under

35 U.S.C. 103(a). Hence, Applicants respectfully assert that claims 4, 5, 9, 14, 15, 19 and 20

cannotbe properly rejected under 35 U.S.C. 103(a), and hereby request withdrawalof the

rejection followed by allowance of claims4, 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 ofa 35 U.S.C. 103

Rejection, which states in pertinent part:

To establish a primafacie 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 knowledgegenerally available to one of ordinary skill in theart,
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) mustteach or suggestall the claim limitations. The teaching or suggestion
to make the claimed combination and the reasonable expectation of success must both
be foundin 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 ofthese criteria.
(Emphasis added)

Commentsrelated to MPEP 706.2(j) are presented below.

Claims 4 and 5

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. Thecited prior art reference, Glenn

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

least because ofthe dependency of these claims to independent Claim 1. Glenn et al does not at

least teach or suggest “afirst electrically conductive interconnecting element extending through

the substrate and electrically interconnecting the mountingpadand thefirst electrically

conductive connectingpad,” 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 aprimafacie case of obviousness cannotbe established for at least

the reason mentioned above.
Applicants respectfully request withdrawal of the rejection followed by allowance of

Claims 4 and5.

Claim 9

Claim 9 has been canceled thereby rendering mootthe 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

thereforeall the elements of Claim 11 are included in Claims 14, 15, 19 and 20 via the

dependency. Thecited prior art reference, Glenn et al, does not teach or suggestall the claim

limitations of each of Applicants’ Claims 14, 15, 19 and 20. Glenn et al does notat 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 ofthe bottom surface ofthe die and the mounting pad,” whichis a part of

Applicants’ Claim 11.

Consequently, Applicants respectfully assert that a rejection under 35 U.S.C 103(a)

would be improper because aprimafacie case of obviousness cannot be established for at least

the reason mentioned above.

Applicants respectfully request withdrawal ofthe rejection followed by allowance of
Claims 14, 15, 19 and 20.

10
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D. Claim Rejections under 35 U.S.C. §103(a)
Statementof the Rejection

Claims 3, 8 and 13 have been rejected under 35 U.S.C. 103(a) as being unpatentable

over Glennet al. as applied to claims 1, 6 and 11 above, and further in view of US Patent No.

6,191,477 to Hashemi.

Responseto the Rejection

In light ofMPEP § 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 withdrawalof the rejection followed by allowance of claims 3, 8 and 13. Additional

arguments with reference to MPEP 706.24) Contents ofa 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.

Claim13

Claim 13 dependsdirectly 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 Glennet al. and

Hashemi, doesnotteach or suggestall the claim limitations of Applicants’ Claim 13. The

combination doesnotat least teach or suggest “a first electrically conductive interconnecting

element extending through the substrate and electrically interconnecting the mountingpadand

thefirst electrically conductive connectingpad,’ whichis 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 withdrawalofthe

rejection followed by allowance of Claim 13.

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

Statementof 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

Horiuchiet al.

Responseto the Rejection

11
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In light of MPEP § 2143.03 described above, Applicants respectfully assert that

dependent claim 17 cannotbe properly rejected under 35 U.S.C. 103(a) and hereby request

withdrawalofthe rejection followed by allowance ofclaim 17. Additional arguments with

reference to MPEP 706.2(j) Contents ofa 35 U.S.C. 103 Rejection are presented below.

Claim 17

Claim 17 dependsindirectly on Claim 11 and therefore all the elements of Claim 11 are

included in Claim 17 via the dependency. Thecited prior art combination of Glenn etal. and

Horiuchiet al, does not teach or suggest all the claim limitations of Applicants’ Claim 17. The

combination doesnotat least teach or suggest “a first electrically conductive interconnecting

element extending throughthe substrate and electrically interconnecting the mountingpadand

thefirst electrically conductive connectingpad,” whichis 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 ofthe

rejection followed by allowance ofClaim 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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é

CONCLUSION

In light of the foregoing. amendmentsandforat least the reasonsset forth above,

Applicant respectfully submits that all objections and/orrejections 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 andall

pending claims are hereby courteously requested. If, in the opinion of the Examiner, a

telephonic conference would expedite the examination ofthis matter, the Examineris invited to

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

Respectfully submitted,

Fn

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 December23, 2005

> >
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 PATENTSP.O. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.

 
10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253

AVAGO TECHNOLOGIES,LTD. OWENS, DOUGLAS W
P.O. BOX 1920

DENVER, CO 80201-1920
2811

DATE MAILED: 04/06/2006

Please find below and/orattached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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HA
Application No. Applicant(s) 

 

 

 10/608,605 LEE ETAL.

Examiner Art Unit

Douglas W. Owens 2811

-- The MAILING DATEof this communication appears on the cover sheet with the correspondenceaddress--
Period for Reply

A SHORTENED STATUTORYPERIOD FOR REPLYIS 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 timelyfiled
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).

Anyreply received by the Office later than three monthsafter the mailing date of this communication, evenif timely fifiled, may reduce anyearned patent term adjustment. See 37 CFR 1.704(b).

Status

Office Action Summary  

 
  

1) Responsive to communication(s)filed on 27 December 2005.
a)X] This action is FINAL. 2b)L] This action is non-final.
3)L 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)K] Claim(s) 1.2.4.5 and 11-27is/are pending in the application.
4a) Of the above claim(s) ____is/are withdrawn from consideration.

5)L] Claim(s)__ is/are allowed.

6) Claim(s) 1.2,4,5,11-21,23 and 25-27is/are rejected.

7) Claim(s) 22,24 is/are objected to.
) )___8)L] Claim(s are subjectto 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)D 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) Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)CJAll b)] Some * c)L None of:

1.1] Certified copies of the priority documents have been received.

2.0] Certified copies of the priority documents have been received in Application No.

3.0] Copies of the certified copies of the priority documents have been receivedin this National Stage
application from the Internationa! Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

 
 

Attachment(s)

1)EX]Notice of References Cited (PTO-892) 4) L] interview Summary (PTO-413)
2) L_] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.___
3) L_] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) L] Notice ofinformal Patent Application (PTO-152)

Paper No(s)/Mail Date : 6) Oj Other:
U.S. Patent and Trademark Office

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060330
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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 becauseof 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 paragraphsof 35 U.S.C. 102 that

form the basis for the rejections under this section madein this Office action:

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publicationin this or a foreign country or in public
use or on sale in this country, more than oneyearprior 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, thefirst electrically conductive connecting pad dimensioned to

conform to an industry standard pad layout of a printed circuit board; -
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Application/Control Number: 10/608,605 Page 3
Art Unit: 2811

a first electrically conductive interconnecting element (6C) extending through the
substrate and electrically interconnecting the mounting pad and thefirst 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 through
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 electrically 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) which forms the basis for all

obviousnessrejections set forth in this Office action:

(a) A patent may not be obtained though the inventionis not identically disclosed or described as set
forth in section 102 ofthis 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 obviousat the time the
invention was madeto a person having ordinary skill in the art to which said subject matterpertains.
Patentability shall not be negatived by the mannerin which the invention 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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Application/Control Number: 10/608,605 Page 4
Art Unit: 2811

Regarding claim 5, Selna does not teach using tungstenfor 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 oneof the major surfaces,

wherein the conductive die mounting pad is dimensioned to accommodate the

‘semiconductordie;

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

electrical connection is formed between the die pads and the mounting pad.

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

silent with respect to the pinout material. It would have been obviousto 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 basedonits suitability for its intended use supported a prima facie
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Application/Control Number: 10/608,605 Page 5
Art Unit: 2811

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 thefirst 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, sinceit 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 conductive bonding pad (8A) smaller in area than the die mounting pad, the

bonding pad located on the oneof 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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Application/Control Number: 10/608,605 Page 6
Art Unit: 2811

the semiconductor die additionally comprising pads onthe die (Col.2, lines 3 —

6); and

a bonding wire (22) extending between the die pad and the bonding pad.

Selina 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 metalfor 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 onits 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 semiconductordevice, further comprising

an encapsulant (16) encapsulating the semiconductor die and a portion of the major

surface of the substrate on which the mounting padis 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, Selina teaches a semiconductor device, wherein thefirst

electrically conductive interconnecting element is selected to withstand an operating

temperature when the semiconductordie is mounted onthe 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 thefirst

electrically conductive interconnecting element comprises a slug of electrically
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Application/Control Number: 10/608,605 Page 7

Art Unit: 2811

‘conductive material, the slug having a diameter selectedto fit into a through hole in the

substrate between the mounting pad andthefirst electrically conductive connecting

pad. Selna doesnotteachthat the slug is selected to press-fit into the through hole.

This is considered a product-by-processlimitation. “Even though product-by-process

claims are limited by and defined by the process, determination of patentability is based

on the productitself. The patentability of a product does not dependonits 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 madeby 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 furtherin 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 obviousto one ofordinary skill in the

art to incorporate the teaching of Glennetal. into the device taught by Selna, sinceit 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 dependentupon a rejected base

claim, but would be allowableif rewritten in independent form including all of the

limitations of the base claim and anyintervening claims.
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Application/Control Number: 10/608,605 Page 8
Art Unit: 2811

Response to Arguments

8. Applicant's arguments with respect to claims 1, 2, 4, 5 and 11 — 21 have been

considered but are mootin 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 shortenedstatutory period for reply to this final action is set to expire THREE

MONTHSfrom the mailing date of this action. In the event a first reply is filed within

TWO MONTHSofthe 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 MONTHSfrom the date ofthis final action.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Douglas W. Owens whosetelephone numberis 571-

272-1662. The examiner can normally be reached on Monday-Friday.

If attempts to reach the examinerby telephone are unsuccessful, the examiner's

supervisor, Eddie C. Lee can be reached on 571-272-1732. The fax phone numberfor

the organization where this application or proceeding is assigned is 571-273-8300.

Cree Ex. 1002 Page 159



Cree Ex. 1002 Page 160

Application/Control Number: 10/608,605 . Page 9
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 accessto 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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Application/Control No. Applicant(s)/Patent Under
Reexamination

10/608,605 LEE ETAL.
Notice of References Cited Examiner Art Unit

P 1
Douglas W. Owens 2811 age1of 1

U.S. PATENT DOCUMENTS

Document Number Date . :

a|US-5,640,048 06-1997|Selina, Erich 257/738

Document Number
Country Code-Number-Kind Code 

"A copyof this referenceis not being furnished with this Office action. (See MPEP § 707:05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US orforeign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20060330
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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: 1450

Alexand-ia, Virginia. 22313-145Cwwwuspto.2ov

APPLICATION NUMBER PATENT NUMBER GROUP ART UNIT FILE WRAPPER LOCATION

10/608,605 2811 28M1

Correspondence Address/ Fee Address Change

The following fields have been set to Customer Number 57299 on 01/05/2006

* Correspondence Adaress

The address of record for Customer Number 57299is:

AVAGO TECHNOLOGIES,LTD.
P.O. BOX 1920

DENVER,CO 80201-1920
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- h/
AVAGO TECHNOLOGIES, INC. ATTORNEY DOCKET NO. 70030259-1

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE 
s): Kong WengLeeetal.

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

TRANSMITTAL LETTER FOR RESPONSE/AMENDMENT
Sir:

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

[x] Response/Amendment LC] Petition to extend time to respond
CL] New fee as calculated below [_] Supplemental Declaration

No additional fee (Address envelope to "Mail Stop Amendments")

(_] Other: (Fee$_i+)

  
 

CLAIMS AS AMENDED BY OTHER THAN A SMALLENTITY
(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

INDEP.

oO FIRST PRESENTATION OF A MULTIPLE DEPENDENT CLAIM [+300[|$O|
EXTENSION 18T MONTH 28° MONTH 3°° MONTH|MON[SO|FEE 120.00 [J 450.00 [J 1020.00 [J 1590.00 1

Ys
TsO

Charge $.0 to Deposit Account 50-3718. At any time during the pendencyofthis 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
copyofthis transmittal letter is enclosed.

    

   TOTAL ADDITIONAL FEE FOR THIS AMENDMENT 
 

Respectfully submitted,

Kong WengLeeetal.

YI
| hereby certify that this correspondence is being Deposited
with the United States Postal Service as First class mail in an PS. Dara rs
envelope addressed to: Commissionerfor Patents, _. .Attorney/Agent for Applicant(s)PO Box 1450, Alexandria, VA 22313-1450.

Date of Deposit: 6/5/2006 : Reg. No 52.793

Typed Name: P.S. Dara Date: 6/5/2006

Signature: == => __
re Telephone No. (404) 610-5689
 

Rev 10/04 (TransAmd)
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{EF UNITED STATES PATENT AND TRADEMARKOFFICE
vt

Pplication 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 final Office Action mailed April 6, 2006 has been carefully

considered. In response thereto, please enter the following amendmentsand considerthe

following remarks.

AUTHORIZATION TO DEBIT ACCOUNT

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

 

beyondthose that may otherwise be provided for in documents accompanying this paper.
However, in the eventthat additional extensionsoftime are necessary to allow consideration of

this paper, such extensionsare 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.
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AMENDMENTS TO THE CLAIMS

Please amendthe present application as follows:

Claims

1- 4. (Canceled)

5. (Currently amended) A packaging device for a semiconductordie, the packaging

device comprising:

a substantially planar substrate having opposed major surfaces;

an electricallyconductive 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:

at kasine devi Pclaim 1, in-whichtheS lectricall Lact

intercennectingclementcomprises 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 ofthe major surfaces

of the substrate:

 

comprises a light emitting diode (LED) having a metallized bottom majorsurface thatis

mounted onthe electrically conductive mounting pad, and 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

Cree Ex. 1002 Page 166



Cree Ex. 1002 Page 167

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

semicenducter-die LED andtheelectrically conductive bonding pad;

a secondelectrically conductive connecting pad located on the other of the

major surfaces of the substrate; and

a secondelectrically conductive interconnecting element extending through

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

24. (Currently amended) The semiconductor device of claim 23 wherein the

semiconductor-die-comprises-atichtemitting diode-GLED), the metallized top major surface

comprisesa 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 24 22 wherein the first

electrically conductive interconnecting elementis selected to withstand an operating

temperature when the semicenducter-die LED is mounted onthe electrically conductive

mounting pad andto provide a low-resistanceelectrical connection between the mounting

pad andthe first electrically conductive connecting pad.

26. (Previously presented) The semiconductor device of claim 25, whereinthefirst

electrically conductive interconnecting element comprises tungsten.

27. (Previously presented) The semiconductordevice 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 andthefirst electrically conductive connecting

pad.
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REMARKS

This is a full and timely responseto 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 amendmentsin this response, claims 5 and 22-27 remain pending in

the present application. Morespecifically, 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 numberof disputed issues andto facilitate

early allowance and issuanceofother 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 notintend to dedicate the canceled subject matter to the public.
Reconsideration and allowanceof 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 upona rejected base claim, but

would be allowable if rewritten in independent form includingall of the limitations ofthe base

claim and anyintervening claims.

Response to Examiner’s Statement

Applicants wish to place on recordtheir 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 includingall ofthe limitations ofbase claim 21 from

whichit dependeddirectly. Consequently, Applicants respectfully request allowance of

rewritten claim 22.

Claim 24 has been rewritten to dependindirectly on claim 22. Because claim 22is

currently allowable, dependent claim 24is also allowable as a matter of law. Jn 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

Statementof the Objection

Claim 1 is objected to because ofthe following informalities: in line 16 of the claim

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

Responseto the Objection ;

Claim 1 has been currently canceled. Hence, Applicants respectfully assert that the

objection has been rendered moot.

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

Statement of the Rejection

Claims1, 2 and 4 are rejected under 35 U.S.C. §102(b) as being anticipated by US

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

Responseto the Rejection

Claims1, 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.

Responseto the Rejection

Claim 5

In rejecting Applicants’ claim 5, the Office Action states: “Regarding claim 5, Selna

does not teach using tungstenfor thefirst conductive interconnecting element. Tungsten is a

known materialthat is well suitedfor use in interconnecting elements. It would have been

obvious to one having ordinary skillin the art to select tungsten, since it is a known metal

that is well suitedfor the intended uses.”

Thethird ofthe threecriteria cited in MPEP 706.2(j) “Contents of a 35 U.S.C. 103

Rejection”, for establishing a primafacie 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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admissiononthepart of the Office Action, Applicants respectfully assert that the rejection

fails to satisfy the requirements for a properrejection 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 doesnot teach using

tungsten, Applicants respectfully traverse the assertion that “Zungsten 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

forthe intended uses.” Because reference documents have not been provided to substantiate
the assertion that tungsten is well suited for use in interconnecting elements, Applicants

concludethat this statement is based on facts within the personal knowledge of the Examiner.

Consequently, Applicants cite 37 CFR 1.104 Nature ofexamination, paragraph (d)

(2), reproduced below for easy reference:

(2) Whena rejection in an application is based on facts within the personal
knowledge of an employeeofthe 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 suchaffidavit 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 assertionthat

tungstenis“well suited for interconnecting elements.”

If such anaffidavit 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 22is 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 ofthe rejection, followed by allowance of

Claim 23 and 25-27.

Prior Art MadeofRecord

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 amendmentsandfor at least the reasons set forth above,

Applicant respectfully submits that all objections and/or rejections have beentraversed,

rendered moot, and/or accommodated,andthat claims 5 and 22-27 are in condition for

allowance. Favorable reconsideration and allowance ofthe present application andall

pending claims are hereby courteously requested. If, in the opinionofthe Examiner, a

telephonic conference would expedite the examination of this matter, the Examineris invited to

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

Respectfully submitted,

a . => ea,

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

Ps
Signature Cm
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 22313-1450WWW.USPLO.ZOV

10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253

AVAGO TECHNOLOGIES, LTD. OWENS, DOUGLAS W
P.O, BOX 1920

DENVER, CO 80201-1920
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)

Examiner Art Unit

omav-owewn|
--The MAILING DATE of this communication appears on the cover sheet with the correspondenceaddress--

THE REPLYFILED 07 June 2006 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.

1. (J The reply wasfiled after a final rejection, but prior to or on the samedayasfiling a Notice of Appeal. To avoid abandonmentof
this application, applicant musttimely 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 mustbe filed within one of the following
time periods:

a) & The period for reply expires 3months from the mailing dateof 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, whicheveris later. In

no event, however,will the statutory period for reply expire later than SIX MONTHSfrom the mailing date of the final rejection.
ExaminerNote:If box 1 is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WASFILED WITHIN
TWO MONTHSOFTHE FINAL REJECTION. See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on whichthe petition under 37 CFR 1.136(a) and the appropriate extension fee
have beenfiled is the date for purposes of determining the period of extension and the corresponding amountof 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 monthsafter the mailing date of the final rejection, evenif timelyfiled,
may reduce any earned patent term adjustment. See 37 CFR 1.704(b). :

NOTICEOFAPPEAL
2. [J The Notice of Appeal wasfiled on . Abrief in compliance with 37 CFR 41.37 mustbefiled 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 beenfiled, any reply mustbefiled 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 offiling a brief, will not be entered because
(a) XJ 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);
(c) CZ] They are not deemedto 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 numberoffinally 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. CJ Applicant's reply has overcomethefollowing rejection(s):
6. [X] Newly proposed or amendedclaim(s) 22-27 would beallowable if submitted in a separate, timely filed amendment canceling the

non-allowable claim(s).
7. EX] For purposes of appeal, the proposed amendment(s): a) Bd will not be entered, or b) (1 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.
Claim(s) rejected: 7,2,4,5,11-21,23 and 25-27.
Claim(s) withdrawn from consideration:

AFFIDAVIT OR OTHER EVIDENCE . .

8. CD Theaffidavit or other evidencefiled after a final action, but before or on the dateoffiling a Notice of Appealwill not be entered
because applicant failed to provide a showing of good and sufficient reasons whythe affidavit or other evidence is necessary and
wasnot earlier presented. See 37 CFR 1.116(e).

9. (J Theaffidavit or other evidencefiled after the date offiling a Notice of Appeal, but prior to the dateoffiling a brief, will not be
entered becausethe affidavit or other evidence failed to overcomeall rejections under appeal and/or appellantfails to provide.a
showing a good andsufficient reasons whyit is necessary and wasnotearlier presented. See 37 CFR 41.33(d)}(1).

10. [J The affidavit or other evidence is entered. An explanationof the status of the claims after entry is below or attached.
REQUEST FOR RECONSIDERATION/OTHER ; :
11. ] The request for reconsideration has been considered but does NOT place the application in condition for allowance because:

See Continuation Sheet. :

12. (J Note the attached Information Disclosure Statement(s). (PTO/SB/08 or PTO-1449) Paper No(s).

13.) Other: | angle a Orem
Douglas W Owens
Primary Examiner
Art Unit: 2811

  

 
 

Advisory Action
Before the Filing of an Appeal Brief

 

 

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 amendmentto claim 5 is a change of scopethatwill require additional search and consideration.

Continuation of 11. does NOTplace 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 weil-suited for use in interconnecting
elements" is based on the personal knowledge of the Examiner. In fact, using tungstenin interconnecting elements is notoriously well-
knownin 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 supposederrors in the examiner's action, which would include stating why the noticed fact is not considered to be
common knowledgeor well-known in the art. See 37 CFR1.111(b). See also Chevenard, 139 F.2d at 713, 60 USPQ at.241 ("[I]n the
absence of any demand by appellant for the examiner to produce authority for his statement, we will not consider this contention."). A
generalallegation 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 assertionof 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 takenin thefinal rejection, since
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Stage

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 responseto the outstanding Advisory Action mailed June 23, 2006.

Applicants respectfully submit that the amendment and remarks contained herein place the
instant application in condition for allowance. A Request for Continued Examination under
37 U.S.C. §1.114, together with a one-month extensionoftime, 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 extensionsoftime 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.
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AMENDMENTSTO THE CLAIMS

Please amendthe 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;
1 . lexi£claing 21 wherein-t . 1 i

comprises a light emitting diode (LED) having a metallized bottom major surface that is

mountedontheelectrically conductive mounting pad, and 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 andthe first electrically

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

surfacesof the substrate; .
a bonding wire extending between a metallized top major surface of the

semiconducter-die LED andthe electrically conductive bonding pad;

a second electrically conductive connecting pad located on the otherofthe

major surfaces of the substrate; and

a secondelectrically 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

semiconducter-die-comprises-aightemittingdiedeLED},the metallized top major surface

comprisesa first electrode of the LED and the metallized bottom major surface comprises a
second electrode of the LED.
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25. (Currently amended) The semiconductor device of claim 2+ 22 whereinthefirst

electrically conductive interconnecting elementis selected to withstand an operating

temperature when the semicenductor-die LED is mounted ontheelectrically conductive
mounting pad and to provide a low-resistanceelectrical connection between the mounting

pad andthefirst electrically conductive connecting pad.

26. (Previously presented) The semiconductor device of claim 25, whereinthefirst

electrically conductive interconnecting element comprises tungsten.

27. (Previously presented) The semiconductor device of claim 25, wherein thefirst

electrically conductive interconnecting element comprisesa slug ofelectrically 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 andthefirst electrically conductive connecting

pad.
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REMARKS

This is a response to the Advisory action mailed June 23, 2006. Reconsideration and

allowance ofthe application and presently pending claimsare respectfully requested.

Present Status of Patent Application

The Advisory action mailed June 23, 2006indicates 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 pendingin the

presentapplication. 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 numberof disputed issues and to facilitate early allowance

and issuance ofother claimsin 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 intendto dedicate the canceled subject matter to the public. Reconsideration and

allowanceofthe application and presently pending claims are respectfully requested.

A. Allowable Subject Matter

Examiner’s Statement

Examinerhas indicated in the final Office action dated April 6, 2006 that claims 22 and

24 are objected to as being dependent uponarejected base claim, but wouldbe allowable if

rewritten in independent form including all ofthe 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 beallowable if rewritten in independent form. Applicants have currently

rewritten claim 22 in independentform includingall ofthe 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 24is 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.

Cree Ex. 1002 Page 181



Cree Ex. 1002 Page 182

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.

Cc. 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.

Responseto the Rejection

Claims 1, 2 and 4 have beencanceled 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)

Statementof the Rejection

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

unpatentable over Selna.

Responseto 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-

2] has been rendered moot.

Claims 23, 25-27

Becauseclaim 22is 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 withdrawalofthe rejection, followed by allowance of
Claim 23 and 25-27.
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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 andforat least the reasonsset 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 ofthis matter, the Examineris invited to call the undersigned

representative at (404) 610-5689.

Respectfully submitted,

I>—_—_——.._eOOD

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

+. 
Signature 1.
Name: P.S. Dara
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AVAGO TECHNOLOGIES,LTD. ATTORNEY DOCKET NO. 70030259-1
P.O. Box 1920

enve grado 80201-1920
  

 IN THE UNITED STATES PATENT AND TRADEMARKOFFICE
 <eoewn

Inventor(s): Kong Weng Lee et al.

Serial No.: 10/608,605 Examiner: Owens, Douglas Ww
Filing Date: June 27, 2003 GroupArt Unit: 2811&

Title: Packaging Device for SemiconductorDie, 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 1.114Subsection (b) of 35 U.S.C. 132, effective on May 29, 2000, providesfor continued examination of an utility or plant application filed on or afterJune 8, 1995.
See The American Inventors Protection Act of 1999 (AIPA).

Sir:

This is a Requestfor Continued Examination (RCE) under CFR 1.114 of the above-identified application.
NOTE: 37 CFR 1.114 és effective on May 20, 2000. if the above application was filed prior to May 29, 2000, applicant may wish to considerfiling a continuedtion application (CPA) under CFR 1.53(d) (PT‘O/SB/29} instead of a RCE to be eligible for the patent term adjustmentprovisions 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

(C) Previously submitted:LL] Considerthe amendment(s)/reply under 37 CFR 1.116 previously filed on
(Any unentered amendment(s) referred to above will be entered).Consider the argumentsin the AppealBrief or Reply Brief previously filed on
Other:

[x] Enclosed:
Amendment/Reply
Affidavit(s)/Declarations(s)
information Disclosure Statement (IDS)
Other.

Miscellaneous

CI Suspension of action is requested under 37.CFR 1.103(c) for a period of months.
The fee for this Suspensionis (37 CFR 1.17(i)) $430.00.

L] Other:

| 08/09/2006 RFEKADUL 00000004 503718 10608605
02 FC:1801 790.00 DA ‘
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CONTINUED EXAMINATION TRANSMITTAL ATTORNEY DOCKETNO. 70030259-1
(RCE) (37 CFR 1.114) (continued)

RCEfiling fee $790.00

[] A Petition for Extension of Time
O One month $120.00
L Two months $450.00
OO 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 pendencyof 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.

Respectfully submitted,

Kong Weng Leeet al.
| hereby certify that this correspondence is being deposited

with the United States Postal Service as First Class mail in By a _————____
an envelope addressed to: Commissioner for Patents, .
P.O. Box 1450, Alexandria VA 22313-1450. P. S. Dara 7

Date of Deposit: 8/4/2006 Attorney/Agentfor Applicant(s)
OR . Reg. No. 52,793

CO thereby certify that this paper is being facsimile transmitted .to the Commissioner for Patents on the date shown below. Date: 8/4/2006

Date of Facsimile: Telephone.No. (404) 610-5689

Typed Name: P. S. Dara

Signature: o> * —= 
- e

Rev 10/04 (RCE) Page 2 of 2
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AVAGO TECHNOLOGIES, INC. ATTORNEYDOCKET NO. 70030259-1 Fe
E \

4
%
a

AUG O 8 2006 -
; IN THE UNITED STATES PATENT AND TRADEMARKOFFICE 

): Kong Weng Leeet al. = at

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

Filing Date: June 27, 2003 GroupArt Unit: 2811

Title: Packaging Device for Semiconductor Die, SemiconductorDevice 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
[.]_ Newfee as calculated below [-] Supplemental Declaration

(1 No additional fee (Address envelopeto "Mail Stop Amendments")

[] Other: (Fee$___) .

  
 

  CLAIMS AS AMENDED BY OTHER THAN A SMALLENTITY

FOR CLAIMS REMAINING NUMBER HIGHEST NUMBER PRESENT RATE ADDITIONAL
AFTER AMENDMENT EXTRA PREVIOUSLY PAID FOR EXTRA FEES

cams | =o[xso[s0|CLAIMS
INDEP. :CLANS wus|8fe0|x200]$o
CJFIRST PRESENTATION OF A MULTIPLE DEPENDENT CLAIM

)

EXTENSION 757 MONTH 20 MONTH 4 MONTH $ 120
FEE 120.00 450.00 [7] 1020.00 [J 1590.00 C1

O

   

  
Charge $120_to Deposit Account 50-3718. At any time during the pendency ofthis application, please charge
any fees required or credit any over payment to Deposit Account 50-3718 pursuantto 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
copyofthis transmittal letter is enclosed.

 TOTAL ADDITIONAL FEE FOR THIS AMENDMENT 

Respectfully submitted,

Kong Weng Leeetal.

BSNS  ——
| 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, ae .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

 

: Date: 8/4/2006

Signature: “6 oo
~ Telephone No. (404) 610-5689co

| 08/09/2006 RFEKADUL 00000004 503718 10608605

01 FC:i251 120.00 DA

j

Rev 10/04 (TransAma)
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a“ : . PTOVSB06 (12.04)
“US. Patentand Tredemalk OferGe DEPARTMENT NERC2 3 UL OF CO

toa collection of information uniess ft displays a valid OMB pontro

  
 

APPUCATION AS FILED—PARTI - a OTHER THAN
(Column 1) (Column 2) SMALL ENTITY

  Hemiwames|fd; G7 CER 1.16(e), (b), or fc .
SEARCH FEE : }
(37 CFR 1.1600, (0, of (in)-

“EXAMINATION FEE :
(37 CFR 1.16(0), (p), oF («))

gay|mene[G7 CFR 1.16() oo minus 20 =
INDEPENDENT CLAIMS :
B7CFR116h) -

If the specification and drawings exceed 100
sheets of paper,the application sie fee due
ts $250 ($125 for small entity) for each
additional 50 sheets orfraction thereof. See
35. U.S.C, 41(a)(1)(G) and 37 CFR 4,16(s). -

 
  
  
 
 
 

 
 
 

 
 
 
 
 

 
 
 
 

APPLICATION SIZE
FEE
87 CER 1.16(s))

 
MULTIPLE DEPENDENT CLAIM PRESENT @7CFR 1.160)   
* ff the difference in column 4 ts tess thanzero, enter-“O" in column 2.

 
 

APPLICATION AS AMENDED — PART It

  

 
= . OTHER THANCIOS (DG. ___ (Column 1) (Column 2) (Cétumn 3) ~_SMALL ENTITY:

PRESENT RATE() | ADDF  AFTER — _ EXTRA
Total = .mention | Co[MI2] or

Application Size Fee (37 CFR 1.16(6)]|| fd
ARST PRESENTATION OF MULTIPLE DEPENDENT CLAIM G7 CFR 1.160) FT ORa

" ° , TOTAL r/o|
(Column 4)” “(Column 2) (Column 3)

  
AMENDMENTA- ga#  
  

 

  
 

 
Independent

Application Size Fee (37 CFR 1,16(5)) :

. FIRST PRESENTATION OF MULTIPLE DEPENDENT OLAIM (37 CFR 1.16¢)} .

* [ifthe entry in column 1 is fess than the entry in column 2; write "0" In column 3. .
™ tithe “Highest Number Previously Paid For" IN THIS SPACE-(s fess than 20, enter 20".

*** if the “Highest Number Previously Pald For" IN THIS SPACE ts less than 3, enter 3",
The ‘Highest Number Previously Pald For’ (TotalorI

  AMENDMENTB  
 

 
 
 

TOTAL
-ADD'L FEE

 
   

 
 
 

 
 

  

ifyou need assistance in completing the form, calf 4 -800.PTO-9199 andSelectoption 2.
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EAST Search History

Ref Hits|Search Query Default Plurals|Time Stamp
# Operator

Li 3146|257/690,784,700,689,774,783,707,|US-PGPUB; OFF|2006/08/21 12:41
718,719,706,717,720.ccls. and USPAT;
@pd>"20040415" EPO;JPO;

DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;|OR OFF 2006/08/21 12:42
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

L4 2730|257/690,784,700,689,774,783,707,|US-PGPUB;|OR OFF|2006/08/21 13:12
718,719.ccls. and @pd>"20040415"|USPAT;

EPO; JPO;
DERWENT;
IBM_TDB

L5 257/706,717,720.ccls. and US-PGPUB;|OR OFF 2006/08/21 13:12
@pd>"20040415" USPAT;

EPO; JPO;
DERWENT;
IBM_TDB

((die chip) same (mounting adj pad)|US-PGPUB|OR ON 2006/08/21 13:17
and LED).clm.

—______________
("5986885").PN. US-PGPUB;|OR OFF|2006/08/21 12:40

USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

651

6

S2 2|("6084295").PN. US-PGPUB;|OR OFF 2005/08/08 10:25
USPAT;
EPO; JPO;
DERWENT;

312

  
 

 
  

   
 

  L2 3087|257/690,784,700,689,774,783,707, OFF 2006/08/21 12:42
718,719,706,717.ccls. and
@pd>"20040415"

 
 

 

   
  

 

L3 3031|257/690,784,700,689,774,783,707,
718,719,706.ccls, and
@pd>"20040415"

  
 

  
 

 
 

  
 

 
IBM_TDB

die same (mounting adj pad) US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

(die chip) same (mounting adj pad)|US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

 

2005/08/08 10:26

 S4   
  

  

  ee2006/03/31 12:59
8/21/06 1:18:09 PM Page 1
C:\Documents and Settings\DOwens\My Documents\EAST\Workspaces\10608605.wsp
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EAST Search History
 

 
  
 
 

 
 

  
 

 
 
  

 
 
 

8/21/06

 
1:18:09 PM

  

 
IBM_TDB

 
C:\Documents and Settings\DOwens\My Documents\EAST\Workspaces\10608605.wsp

Cree Ex. 1002

  
Ss 372|(die chip) same (mounting adj pad)|US-PGPUB;|OR ON 2005/08/08 10:27

same substrate USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

S6 (("5986885") or ("6084295") or US-PGPUB; 2005/09/22 12:01
("6620720")).PN. USPAT;

EPO; JPO;
DERWENT;
IBM_TDB

S7 2226|(die chip IC) same (mount$3 with US-PGPUB; 2005/09/22 14:02
pad) sameinterconnect$3 USPAT;

EPO; JPO;
DERWENT;
IBM_TDB

$8 7479|(die chip IC) same (bond$3 with US-PGPUB; 2005/09/22 14:02
pad) sameinterconnect$3 USPAT;

EPO; JPO;
DERWENT;
IBM_TDB

sg 2123|(die chip IC) same (bond$3 with US-PGPUB; 2005/09/22 14:38
pad) sameinterconnect$3 same USPAT;
(hole via) EPO; JPO;

DERWENT;
IBM_TDB

$10 2|("6191477"),PN. US-PGPUB;|OR OFF 2005/09/22 14:38
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

S11 7|"5506755" | "5640048" | "5646826"|US-PGPUB;|OR OFF 2005/09/22 14:57
| "5721454" | "5808873"| USPAT;
"5923084" | "6097089").PN. USOCR

$12 13|("3568000" | "3582865" | "3739469"|US-PGPUB;|OR OFF -| 2005/09/22 15:00
| "4535385" | "4739448"| USPAT;
"4866841" | "5010641" | "5102829"|USOCR
| "5264729" | "5291062"|
"5355283" | "5397917"|
"5468999").PN.

("4739448" | "4855537").PN. US-PGPUB;|OR OFF 2005/09/22 15:02
USPAT;
USOCR

3226|(die chip) near3 pad near3 (metal US-PGPUB;|OR ON 2006/03/30 16:38
coppercu) USPAT;

EPO; JPO;
DERWENT;
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copper cu)
(die chip) near2 pad near2 (metal

EAST Search History

 
  

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

 
 

2006/03/30 16:39

 
  

 
  
  
 
 

S16 ("5640048").PN.  US-PGPUB;|OR
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

 2006/03/31 12:55

 
 
 

 
 and LED 

8/21/06 1:18:09 PM
C:\Documents and Settings\DOwens\My Documents\EAST\Workspaces\10608605.wsp
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(die chip) same (mounting adj pad)

 

 
  
  
  
  

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

Qbg

   2006/08/21 13:16
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 1450

Alexandria, Virginia 22313-1450WwWw.Uspto. £oVv"

 
NOTICE OF ALLOWANCEAND FEE(S) DUE

AVAGO TECHNOLOGIES, LTD. OWENS, DOUGLAS W
P.O. BOX 1920

DENVER,CO 80201-1920 aa1
DATE MAILED: 08/25/2006

CONFIRMATION NO.APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET 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 SMALLENTITY ISSUE FEE DUE PUBLICATION FEE DUE| PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $0$1400 $300 $1700 11/27/2006nonprovisional

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCEAS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANTOF 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 MPEP1308.

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 TOTHIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES,verify your current
SMALLENTITY status:

If the SMALL ENTITY is shown as NO:

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

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 PUBLICATIONFEE(if required) and 1/2
the ISSUE FEE shown above.

Il. PART B - FEE(S) TRANSMITTAL,orits equivalent, must be completed and returnedto the United States Patent and Trademark Office
(USPTO)with your ISSUE FEE and PUBLICATIONFEE(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 dueto the difficulty in recognizing
the paper as an equivalent of Part B.

II. All communications regarding this application must give the application number. Please direct all communicationsprior 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
maintenancefees,It is patentee’s responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 07/06) Approvedfor use through 04/30/2007.

Cree Ex. 1002 Page 192



Cree Ex. 1002 Page 193

PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEECommissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885a

INSTRUCTIONS:This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks | through 5 should be completed whereappropriate. 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/ar (b) indicating a separate "FEE ADDRESS"formaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change ofaddress) Note: A certificate of mailing can only be used for domestc mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignmentor formal drawing, mustave its own certificate of mailing or wansmission.

 

57299 7590 08/25/2006 TCertificate of Mailing or Transmission -

AVAGO TECHNOLOGIES, LTD. I hereb certify that this Fee(s) Transmittal is being deposited with the UnitedP.O. BOX 1920 States Postal Service with sufficient postage for first class mail in an envelope_ addressed to the Mail Stop ISSUE FEE address above, or being facsimile
DENVER,CO 80201-1920 transmitted to the USPTO (71) 273-2885, on the date indicated below.

(Depositar's name)

(Signature)

Wate)

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
METHODOF MAKING SAME

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAIDISSUE FEE|TOTAL FEE(S) DUE DATE DUE

NOnonprovisional $1400 $300 $0 $1700 11/27/2006

OWENS, DOUGLAS W 2811 257-690000

    
 
 
 

  

2. For printing onthe patentfrontpage,list
(1) the namesof up to 3 registered patent attomeys
or agents OR, alternatively,

(2) the nameofa single firm (having asa membera 2.
registered attomey or agent) and the namesofup to
2 registered patent attorneys or agents. [fnonameis 3
listed, no namewill be printed.

1.Ch
CFR

C1 Change ofcorrespondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

C0 "Fee Address"indication {ar "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or mare recent) attached. Use of a Customer
Numberis required.

Tecorrespondence addressor indication of "Fee Address” (37

  

3. ASSIGNEE NAME AND RESIDENCEDATATO BE PRINTED ON THE PATENT(printortype)

PLEASE NOTE:Unless an assigneeis identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation asset forth in 37 CFR 3.11. Completion of this form is NOTasubstitute forfiling an assignment.

(A) NAMEOF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on thepatent) : O individual Corporation orother private group entity O) GovernmentaenSnaSEER

4a, The following fee(s) are submitted: 4b. PaymentofFee(s): (Please first reapply any previously paid issue fee shown above)
() Issue Fee LJ A check is enclased.
(2 publication Fee (No small entity discount permitted) O Payment bycredit card. Form PTO-2038 is attached.
Cl Advance Order - # of Copies () The Directoris hereby authorized to charge the required fee(s), any deficiency, or credit anyoverpayment, to Depasit Account Number enclose an extra copyofthis form). 

5. Changein Entity Status (from status indicated above)
Da. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Ob. Applicantis no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: TheIssue Fee and Publication Fee (if required) will not be accepted from anyoneother than the applicant,a registered attorney or agent,orthe assignee orother party in
interest as shownby 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 informationis required to obtain or retain a benefit by the public whichisto file (and by the USPTOto 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. Timewill 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 Commerce, P.O.
Box 1450, Alexand aVir inig22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450,lexandria, Virginia = .

Underthe Paperwork Reduction Act of 1995, no personsare required to respondto a collection of information unless it displays a valid OMB control number. 

PTOI -R5 (Rev A7/04) Annroved far use thraneh 04/30/2007 OMR 1441-0033 IIS Parent and Trademark Office: TTS NEPARTMENT 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 PATENTSP.O. Box 1450

Alexandria, Virginia 22313-1450www,uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253

AVAGO TECHNOLOGIES, LTD. OWENS, DOUGLAS W

DENVER,CO 80201-1920 aN
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 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 Adjustmentwill be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicantwill be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEBsite (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. Questionsrelating 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
PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007.
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Application No. Applicant(s

. ope 10/608 ,605 LEE ETAL.
Notice of Allowability Examiner Art Unit

Douglas W. Owens 2811 po
-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED inthis 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 uponpetition by the applicant. See 37 CFR 1.313 and MPEP 1308.

 

1. IX} This communication is responsive to the amendmentfiled on August 8, 2006.

2. BX The allowed claim(s) is/are 22-27.

3. [] Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).
a)CJ All b)(JSome* c)[)None_ ofthe:

1. (1 Certified copiesof the priority documents have been received.

2.0 Certified copies of the priority documents have been received in Application No.
3. [1] Copiesof the certified copies of the priority documents have beenreceivedin this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:_

Applicant has THREE MONTHS FROMTHE “MAILING DATE"of this communication to file a reply complying with the requirements
noted below. Failure to timely complywill result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIOD !S NOT EXTENDABLE.

 
4. (J A SUBSTITUTE OATH OR DECLARATION mustbe submitted. Note the attached EXAMINER’S AMENDMENTor 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) CD hereto or 2) to Paper No/Mail Date___.

(b) CJ including changes required by the attached Examiner’s Amendment / Commentorin 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 drawingsin the front (not the back) of
each sheet. Replacementsheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. L] DEPOSIT OF and/or INFORMATIONabout the deposit of BBOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. C1] Notice of References Cited (PTO-892) 5. DJ Notice of Informal Patent Application (PTO-152)

2. C] Notice of Draftperson's Patent Drawing Review (PTO-948) 6. FJ Interview Summary (PTO-413),
Paper No./Mail Date .

3. CJ Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. RI Examiner's Amendment/Comment
Paper No./Mail Date

4. 1] Examiners Comment Regarding Requirement for Deposit 8. (] Examiner's Statement of Reasons for Allowance
of Biological Material

9. ( Other .

Douglas W Owens
Primary Examiner
Art Unit: 2811

U.S. Patent and Trademark Office

PTOL-37 (Rev. 7-05) Notice of Allowability 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 amendmentto the record appears below. Should the changes

and/or additions be unacceptable to applicant, an amendment maybefiled as provided

by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the paymentof the issue fee.

The application has been amendedasfollows:

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 numberis 571-

272-1662. The examiner can normally be reached on Monday-Friday.

lf attempts to reach the examinerby telephone are unsuccessful, the examiner's

supervisor, Eddie C. Lee can be reached on 571-272-1732. The fax phone numberfor

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: 2814

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 accessto 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.

Qnghr t. Ox
Douglas W Owens
Primary Examiner
Art Unit 2811

DWO

21 August 2006
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Application/ControlNo.Applicant(s)/PatentunderReexaminationIssueClassification10608605LEEETAL.ExaminerArtUnit
 

Owens,DouglasW2811ORIGINALINTERNATIONALCLASSIFICATIONpoctsssOTsuctass|came|NonctameD   75?TTaeCROSSREFERENCE(S)SUBCLASS(ONESUBCLASSPERBLOCK)NONETotalClaimsAllowed:
6

(AssistantExaminer)(Date)

0G.OG.
[nfKOLOWorQAyUfDouglasW.Owens8/21/06PrintClaim(s)PrintFigure(LealInstrumentsExaminer)(PrimaryExaminer)(Date)224E,4FU.S.PatentandTrademarkOfficePartofPaperNo.[20060821 
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Application/Controt No. Applicant(s)/Patent Under
Search Notes Reexamination

ITI
10608605 LEE ETAL. 

Examiner Art Unit

Owens, Douglas W 2811
 

 

 

 
 

 Notes Date | Examiner
Update Search 8/21/06 DWO

[— U.S. Patent and Trademark Office Part of Paper No.: 20060821 
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Application/Control No. Applicant(s)/Patent Under
Interference Searched Reexamination

COO
10608605 
 
 

LEE ET AL.

Examiner Art Unit

Owens, Douglas W 2811 
 

   
 Class SubClass Date Examiner
 

257 690,784,689 8/21/06 DWO

Interference text search 8/21/06 DWO

U.S. Patent and Trademark Office Part of Paper No.: 20060821
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Index of Claims

IOUT

Application/Control No. Applicant(s)/Patent under Reexamination

10608605 LEE ETAL.

Examiner Art Unit

2811
  
 Owens, Douglas W

 
  
 

Non-Elected ¥|Rejected Cancelled
 

   Interference O|Objected Restricted

   
Claims renumberedin the same orderas presented by applicant (cra OT. CJR.1.47

CLAIM DATE

  
Final|Original|82106  

 
 = wo

 
 
  

  
 

 

 
 
 
U.S. Patent and Trademark Office Part of Paper No. 20060821
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bttp//oe0:8000/PrexServiet/PrexAction

 
*BIBDATASHEET* CONFIRMATION NO.2253
Bib Data Sheet AAa

 

  FILING DATE

   

 
 
 

 

SERIAL NUMBER 06/27/2003 CLASS GROUPART UNIT OuOKErNO
10/608,605 257 2611 70030259-1

Kong Weng Lee, Penang, MALAYSIA;

  
 
 
 
 

  

Kee Yean Ng, Penang, MALAYSIA;
Yew Cheong Kuan, Penang, MALAYSIA;Gin Ghee Tan, Penang, MALAYSIA;
Cheng WhyTan, Penang, MALAYSIA;

id CONTINUING DATA WKANKARKRERARELALEAATES

* FOREIGN APPLICATIONS "*ss*sesteterssseres

IF REQUIRED, FOREIGNFILING LICENSE GRANTED

 

  

 
 

Foreign Priority claimed DD yesAd no

RSUSC 19 (od)elle 6V9 «| STATEOR|SHEETS|TOTAL INDEPENDEN
erified id
oeed eosSignaure = COUNTRY|DRAWING CLAIMS|CLAIMS 

ADDRESS

AGILENT TECHNOLOGIES,INC.
Legal Department, DL429
Intellectual Property Administration
P.O. Box 7599

Loveland , CO

80537-0509 

TLE

Packaging device forsemiconductor die, semiconductor device incorporating 5s: and m thodofmaki  

 
  “1.16Fees(Filing)©
  

 
FILING FEE FEES:Authority has been given in Paper ‘1.17 Fees ( Processing Ext. of

0.______ to charge/credit DEPOSIT ACCOUNT
RECEIVED No. far following:

750

lof2 8/15/04 3:43 PM
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. RECEIVED
NOV-87-2886 16:@2 3@3 297 2266 CENTRAL FAX CENTER 303 297 2266 P.@1

Don Acolorad 80201-1920
janver, Colorado > 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 GroupArt Unit: 2253

Title: PACKAGING DEVICE FOR SEMICONDUCTORDIE, SEMICONDUCTORDEVICE
INCORPORATING SAME AND METHODOF MAKING SAME

COMMISSIONER FOR PATENTS
P.O. Box 1450

Alexandria VA 22313-1450

REQUEST FOR CONTINUED EXAMINATION (RCE) 37 CFR 1.114Subsection (b) of 35 U.S.C. 132, effective on May 29, 2000,providesfor continued examination of an utility or plant application filad on or after
June 8, 4985.

Sea ‘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 iz effectiva on May 20, 2000, if the above appiiestion wesfiledprior to May 29, 2000, applicant may wish to consider Ming a contaued

Prosecution application (CPA) under CFR 1.63(0) (PTO/SB/29)instead of a RCE to be eiigibie for the patent term adjustment provisions of the AIPA,
See Changes to Application Exemination and Provisions!Application Practice, interim Rule, 65 Fed, Reg. 1486S (Mar. 20, 2000), 1233 off. Gaz. Pat
Office 47 (Apr.11, 2000), which Estabiishad 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 amendmant(s) referred lo above will be ant
Consider the arguments in the Appeal Brief¢or Reply Brief previously filed on
Other: Information Disclosure Statement

 
EJ Enclosed:

Amendment/Raeply
Affidavit(s)/Declarations(s)
Information Disclosure Statement (IDS)
Other: PTO Form 1449

Miscellaneous

[-] Suspensionof action is requested under 37 CFR 1.103(c) for a period af months.
Thefee for this Suspensionis (87 CFR 1.17(i)) $130.00.

C] Other:

PAGE 1/8* RCVD AT 11/7/2006 5:44:27 PI (Eastern Standard Time]* SVR-USPTO-EPXRF-1/1 * DNIS‘2738300* CSID:303 297 2266* DURATION (mm-ss):02-30,
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383 297 2266 383 297 2266 P.@2NOU-@7-2805 16:02
(KGE) (3/7 GPK 1.774) (continued)

RECEIVED
CENTRAL FAX CENTER

RCEfiling fae $790.00
9 NOV 07 2006

0 APetition for Extension of Time
One month $120.00
Two months $450.00 ‘
Three months $1020.00

oO Four months $1590.00

Please charge to Deposit Account 50-3718 the sum of $780.00 . At any time during the pendancyofthis application,
please charge any fees required or credit any overpayment to Deposit Account 50-3748 pursuant to 37 CFR 1.25.

A duplicate copyofthis transmittal letter is enctosed.

Respectfully submitted,
Lee et al.

C lhereby certify that this correspondence Is being daposttedwith 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:

OR Reg. No. 31,393
thar certify that thi is being facsimile tra: ittad

Oaaarnatcnat ie peorbeing tectstera Date: 4/7/06
Date of Facsimile: “F/O (, Telephone No. (303) 298-9888
Typed Name: Joy Reinh:

 Signature:  
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NOU-@7-2826 16:83 383 297 2266 RECEIVED 383 257 2266=P.03
Denver, Colorado 80201-1920 CENTRAL FAX CENTER

NOV 07 2006

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

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 SEMICONDUCTORDIE, 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, effactive on May 29, 2000, provides for continued examination of an utility ar plant application filed on ar after

June 8, 1995,

See The American Inventors Protection Act of 1099 (AIPA).

Sir:

This Is a Request for Continued Examination (RCE) under CFR 1.1714 of the above-identified application.
NOTE: 37 GFR 1.114 is effective on May 20, 2000. if the above application was fied prior to May 29, 2000, appiicent may wish to considerMing 4 continued

prosecution applicatian (CPA) under CFR 1.53(d) (PTO/S/20) instead ofa RCE ta be eligible for ihe patent term adjustment provisions of the AIPA,
S60 Changes to Appiication Examination and Provisional Application Practice, Interim Rule, 65 Fad. Reg. 74865 (Mar. 20, 2000), 1233 off. Gaz. Pat.
Office 47 (Apr.11, 2000), which Established RGE practice.

Submission under 37 CFR 1.114

CJ Previously submitted:
( Considerthe amendment(s)reply under 37 CFR 1.116 previously filed on

(Any uneniered amendment(s) referred (o above will ba antered).
Consider the argumenis in the Appeal Brief or Reply Brief previously filed on
Other: Information Disclosure Statement

C] Enctosed:
Amendment/Reply
Affidavit(sDeclarations(s)
Information Disclosure Statement (IDS)
Other. PTO Form 1449

Miscellaneous 

C1] Suspensionof action is requested under 37 CFR 1.103(c)for a period of months.
The fee for this Suspensionis (37 CFR 1.17(i)) $130.00.

CD Other:
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NOU-@7-2085 16:@3 383 297 2266yc ms are wate encesPOTeen=~

RCEfiling fee $790.00

(1 A Petition for Extension of Time
One month $120.00
Two manths $450.00
Three months $1020.00

oO Four months $1590.00

Please charge to Deposit Account 50-3718 the sum of $790.00

303 297 2266

RECEIVED
CENTRALFAX CENTER

NOV 07 2006

P.@4

. 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 copyofthis transmittal fetter is enclosed.

0. | herebycertify thal this corespondanea Is being deposited
with the United Statas Postal Service as First Class mall In
an envelope addressed to: Commissionerfor Patents,
P.O. Bax 1450, Alexandria VA 22313-1450.

Date of Deposit:

OR

E] I hereby certify that this paper is being fecsimile transmitted
to the Commissionerfor Patents on the date shawn below.

Date of Facsimile: U7G
Typed Name; Joy Reinha:

Signature:

Respectfully submitted,
Lee et al.

 
Reg. No. 31,393

Date: aljot
Telephone No. (303) 298-9888
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NOU-@7-2886 16:03 303 297 2266 RECEIVED 303 297 2266 P.@5PU, BOX 1¥ZU

Denver, Colorado 80201-1920 CENTRALFAX CENTER

NOV 0 7 2006
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Leeetal.

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

Filing Date: June 27, 2003 GroupArt Unit: 2283

Title: PACKAGING DEVICE FOR SEMICONDUCTORDIE, SEMICONDUCTOR DEVICE INCORPORATING
SAME AND METHOD OF MAKING SAME

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

INF: ATION DISCLOSURE STATEMENT
Sir:

This Information Disclosure Statement is submitted:

(a) [Ee] Under 37 CFR 1.97(b).
(Within three monthsoffiling national application; or date of entry of national application; or before mailing date of first Office action
on the merits; whichever occurs fast). .

(ob) [J Under 37 CFR 1.97(c) together with elther a:
Statement under CFR 1.97(6}, or
$180.00 fee under 37 CFR 1.17(p).

(After the CFR 1.97(b)time period, but before a final action or notica of allowance, whichever occurs first).

(c} [] 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).
(Aftera final action or notice of allowance, whichever occurs firet, but before paymentofthe Issue fee).

[] STATEMENT UNDER 37 CFR 1.97(e)
The undersigned certifies that:

(1 Eachitem of information contained in the Information Disclosure Statement wasfirst cited in any
communication from a foreign patentoffice in a counterpart foreign application not more than three months prior to
thefiling of the statement, or

C1] Noitem ofinformation containedin the Information Disclosure Statement was cited in a communication
from a foreign patentoffice in a counterpart foreign application, and, to the knowledge af the undersigned after
making reasonable inquiry, was known to any individual designated in 37 CFR § 1.56(c) more than three months
prior to thefiling of the Information Disclosure Statement.

(1 PRIOR APPLICATIONS
References identified with an asterisk (*) in the enclosed PTO Form 1449, were disclosedin prior Patent
Application No. . filed , now U.S. Patent No. , and, as such, copies
thereof are not included pursuantto the provisions of 37 CFR 1.98(d).
1) FOREIGN LANGUAGE DOCUMENTS

A concise explanation of the relevance offoreign fanguage patents, foreign language publications and
otherforeign language informationlisted on PTO form 1449, as presently understood by the individual{s)
designated in 37 CFR 1.56(c) most knowledgeable aboutthe contentis given on the attached sheet, or where a
foreign languagepatentis cited in a search report or other action by a foreign patent office in a counterpart foreign
application, an English language version of the search report or action which indicates the degree of relevance
found bythe foreign office is listed on form PTO 1449 and is enclosed herewith. ,
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NOV-@7-2086 16:83 343 297 2266 383 297 2266 P.@6

[x} FEE AUTHORIZATION
, Please charge to Deposit Account 50-3718 the sum of $0.00 . 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,

Respectfully submitted,

Lee et al. oo
| hereby certify thatthis correspondance Is being deposited
with the United States Posta) Service as;   

 
 

OO First Ctass Mall kin
o express Mail Postoffice to Addressee” service under y/Agent for Applicant(s)7 1.10,

Express Mai Label No. Reg. No. 31,393
Date of Deposit: Date: WV/ 7/06

In an envelope addressed to: Commissionerfor Patents, Telephone No. (303) 298-9888P.O, Box 1450, Alexandria VA 22313-1450.

OR

E] (hereby certify that this paperts being facsimile transmitted
to the Patent and Trademark Office on the date shown below.

Date ot Facsimie: {! [1/06
Typed Name: Joy Rel

 Signature:  
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NOU-@?-2805 16:83 303 297 2266 383 297 2266 P.87

rrr aae70030259-1 11/608,605
APPLICANT

 

 
  

 
  
 

 
 LIST OF PATENTS AND PUBLICATIONS FOR

APPLICANT'S INFORMATION DISCLOSURE

  
STATEMENT Lee et al.

FILING DATE
Use several shoots If neceassa June 27, 2003

REFERENCE DESIGNATION . U.S. PATENT DOCUMENTS

= om =INTIAL wer |
5,006,673 April 9, 1991 Freyman et al.

March 29, 1994 Rapoport etal.

September 23, 1997|Okazaki

cin

6,828,510 Asai etal,

FOREIGN PATENT DOCUMENT

DOCUMENT
NUMBER

  
  
 

OTHER REFERENCES including Author, Title, Data, Pertinent Pages, etc.

EXAMINER . DATE CONSIDERED

* Copies of these reforances are not enclosed Pursuantto 3? CFR 1.98(d). (See accompanyingIDS)
Page 1 of 2
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NOV-@?-2686 16:04 303 297 2266 383 297 2266 P.@8

Form PTO-1449 .| ATTORNEY DOCKET NO,
70030259-1

APPLICANT

   
 LIST OF PATENTS AND PUBLICATIONS FOR

APPLICANT'S INFORMATION DISCLOSURE
 

 
   

  

STATEMENT Lee et al.

Use several sheets if necessa June 27, 2003

REFERENCE DESIGNATION U.S. PATENT DOCUMENTS

a i
INITIAL NUMBER

| 2003/0017645 A1 January 23, 2003 Kabayashiet al.
2003/0020126 A1 January 30, 2003 Sakamotoetal.

2003/0040138 A1 Feburary 27, 2003 ‘Kobayashiet al.

 
OTHER REFERENCES(including Author, Titie, Date, Pertinent Pages,atc,

EXAMINER DATE CONSIDERED

*- Coples of these referances are not enclosed Pursuant to 37 CFR1.98{d). (See accompanying IDS)
Page 2 of 2

PaceBig *RCVDAT 11712006 5:44:27 PM Eastern Standard Time]? SVR‘USPTO-EFXRF-tIt* DNIS:2738000 * CSID:303 267 2266* DURATION (mss)02-30, cae
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Document code: WFEE

United States Patent and Trademark Office

Sales Receipt for Accounting Date: 11/15/2006

CMOLLISH SALE #00000001 Mailroom Dt: 11/07/2006 503718 10608605
01 FC : 1801 790.00 DA
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 "2/PATENTAPPLICATION FEE DETERMINATION RECORD
Se Effective December 8,2004 . -

CLAIMS AS FILED - PARTI
fe ____ (Column) «(Column 2

feat
|| TOTAL CHARGEABLE CLAIMS|idespel|)

: : , w. L.-JInooreercass[SS

| * tf the difference in column 1 is tess than zero, enter “O" in column 2

‘CLAIMS ASAMENDED - PART II

 
 

 
 
 

OTHER THAN
TYPE CQ ‘OR. SMALL ENTI Ty

  

 
 
 
 
 

   
_ HIGHEST

NUMBER
PREVIOUSLY

0 FOR

 
   

 
 
 
 

   
 
 
 

Column) Column 2) © (Columa 3. . - {
CTAIMS IGHEST-

. REMAINING . UMBER PRESENT
AFTER PREVIOUSLY.|EXTRA

AMENOMES PAID FOR

imePe
  NTS|

 

  
 fem[|
cy
 
 

, _. FEE

  
AMENDME:! Ta{

’ CLAIMS
REMAINING

AFTER: EXTRA
AMENDMENT

eerieJefs Pom|
FIRST PRESENTATION OF MULTIPLE DEPENOENT CLAIM | /
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L1

EAST Search History

Hits|Search Query
#

20|("20030017645"|"20030020126"|"20
030040138" |"5006673"|"5298687"|"
5670797"|"6362525"|"6383835"|"67
07247"|"6828510").PN.

257/690,784,700,689,774,783,707,
718,719,706,717.ccls. and
@pd>"20060821"

((die chip) same (mounting adj pad)
and LED).clm. and
@pd>"20060821"

 
 

 

Default

Operator
 
 

 

Plurals   
 

Time Stamp
 

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB 

OR

OR

 
 

 OFF 2006/11/24 14:54

 
 
 

  OFF 2006/11/24 15:05

 
 

 
  ON 2006/11/24 15:11

 
 
 
 
 L4

 

 
 

 

$1

 
6~ 257/706,717,720.ccls. and

@pd>"20060821"

(die chip) same (mounting adj pad)
and LED and @pd>"20060821"

HO1I adj 31/0224

2|("5986885").PN.

  
 
 
 

 
 
 
 
 

| US-PGPUB;

US-PGPUB;
USPAT;
EPQ; JPO;
DERWENT;
IBM_TDB

US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

US-PGPUB;

USPAT; |
EPO; JPO;
DERWENT;
IBM_TDB

IBM_TDB.

 

 

 
 
 
 

 

OR

 

OFF 2006/11/24 15:11

 

OR.

OR

 
OR

ON 2006/11/24 15:15
 
 

 

ON 2006/11/24 15:14

OFF 2006/11/24 14:54

  

$2 No (°6084295").PN. US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB 

$3  
312|die same (mounting adj pad)  US-PGPUB;

USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

 OR

OR

OFF 2005/08/08 10:25

  
 

2005/08/08 10:26

 
 

S4 98 wn (die chip) same (mounting adj pad) US-PGPUB;
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

OR

 
ON 2006/03/31 12:59  

 

 
  

11/24/06 3:15:46 PM
C:\Documents and Settings\DOwens\My Documents\EAST\Workspaces\10608605.wsp
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EAST Search History

 
 
 
 

 
 
 

 
 

 
 
 
 

 

 
 

  

 
 

   
   

   
 
  

  

   
 
  

 

 

       
 

 

372|(die chip) same (mounting adj pad)|US-PGPUB;|OR 2005/08/08 10:27
same substrate USPAT;

EPO; JPO; .
DERWENT;
IBM_TDB

(("5986885") or ("6084295") or US-PGPUB;|OR OFF 2005/09/22 12:01
("6620720")).PN. . USPAT;

EPO; JPQ;
DERWENT;
IBM_TDB

2226|(die chip IC) same (mount$3 with US-PGPUB;|OR ON 2005/09/22 14:02
“| pad) same interconnect$3 USPAT;

EPO; JPQ;
DERWENT;
IBM_TDB

(die chip IC) same (bond$3 with US-PGPUB;|OR ON 2005/09/22 14.02|
pad) sameinterconnect$3 USPAT;

EPO; JPO;
DERWENT;

. IBM_TDB

(die chip IC) same (bond$3 with US-PGPUB;|OR ON 2005/09/22 14:38
pad) same interconnect$3 same USPAT;
(hole via) EPO; JPO;

DERWENT;
IBM_TDB

("6191477").PN, US-PGPUB;|OR OFF 2005/09/22 14:38
USPAT;
EPO; JPO;
DERWENT;
IBM_TDB

("5506755" | "5640048" | "5646826"|US-PGPUB;|OR OFF 2005/09/22 14:57
| "5721454" | "5808873"| USPAT;
"5923084" | "6097089").PN. USOCR

$12 13|("3568000" | "3582865" | "3739469"|US-PGPUB;|OR OFF 2005/09/22 15:00 |
| "4535385" | "4739448"| USPAT;
"4866841" | "5010641" | "5102829"|USOCR
| "5264729" | "5291062"|
"5355283" | "5397917"|
"5468999").PN. oF

$13 2|("4739448" | "4855537").PN. US-PGPUB; 2005/09/22 15:02
USPAT;
USOCR

$14 3226|(die chip) near3 pad near3 (metal US-PGPUB; 2006/03/30 16:38
coppercu) USPAT;

EPO; JPO;
DERWENT;
IBM_TDB

11/24/06 3:15:46 PM Page 2
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EAST Search History

 

 

 

 

 
 

 
 

 

 

$15 1720|(die chip) near2 pad near2 (metal US-PGPUB;|OR ON 2006/03/30 16:39
coppercu) USPAT;

EPO; JPO;
DERWENT;
IBM_TDB

S16 2|("5640048").PN. US-PGPUB;|OR OFF 2006/03/31 12:55
USPAT; ,
EPQ; JPO;
DERWENT;
IBM_TDB .

$17 85|(die chip) same (mounting adj pad)|US-PGPUB;|OR ON 2006/11/24 15:12
and LED USPAT;

EPO; JPO;
DERWENT;
IBM_TDB

$18 3146|257/690,784,700,689,774,783,707, US-PGPUB;|OR OFF 2006/08/21 12:41
718,719,706,717,720.ccls. and USPAT; .
@pd>"20040415" EPO; JPO;

DERWENT;
IBM_TDB

$19 3087|257/690,784,700,689,774,783,707,|US-PGPUB;|OR OFF 2006/11/24 15:05
718,719,706,717.ccls. and USPAT;
@pd>"20040415" EPO; JPO;

; DERWENT;
IBM_TDB

S20 3031|257/690,784,700,689,774,783,707,|US-PGPUB;|OR OFF 2006/08/21 12:42
718,719,706.ccls. and USPAT; '
@pd>"20040415" EPO; JPO;

DERWENT;
y IBM_TDB

$21 2730|257/690,784,700,689,774,783,707,|US-PGPUB;|OR OFF 2006/08/21 13:12
718,719.ccls. and @pd>"20040415"|USPAT;

EPO; JPO;
DERWENT;

IBM_TDB

$22 651|257/706,717,720.ccls. and US-PGPUB;|OR . OFF 2006/11/24 15:11
@pd>"20040415" USPAT; :

EPO; JPO;
DERWENT;
IBM_TDB

$23 6|((die chip) same (mounting adj pad)|US-PGPUB|OR ON 2006/11/24 15:11
and LED).clim.

   
 

OV

11/24/06 3:15:46 PM Page 3
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTSP.O. Box 1450

Alexandria, Virginia 22313-1450www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

AVAGO TECHNOLOGIES,LTD. OWENS, DOUGLAS W:
P.O. BOX 1920

DENVER,CO 80201-1920 . M811
DATE MAILED: 12/04/2006

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR. ATTORNEYDOCKETNO. 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 SMALLENTITY ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE .

NO $0nonprovisional $1400 © $300 $1700 03/05/2007

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.

THIS APPLICATION IS SUBJECTTO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP1308.

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 ENTITYstatus shown above.

If the SMALL ENTITYis shownas YES,verify your current If the SMALL ENTITYis shown as NO:
SMALLENTITYstatus: ,

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 ENTITYstatus before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE(if required) claiming SMALL ENTITYstatus, check box 5a on Part B - Fee(s)
and.twice the amountof the ISSUE FEE shownabove,or Transmittal and pay the PUBLICATION FEE(if required) and 1/2

the ISSUE FEE shownabove.

I. PART B - FEE(S) TRANSMITTAL,orits equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATIONFEE(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 dueto thedifficulty 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 FEEunless advised to the contrary. ‘

IMPORTANT REMINDER:Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenancefees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page | of 3
PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007.
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PART B- FEE(S) TRANSMITTAL_

Complete and sendthis 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 beused for transmitting the ISSUE FEE and PUBLICATIONFEE(if. required). Blocks | through 5 should be completed whereappropriate. 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 "KEE ADDRESS"formaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any changeofaddress) 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
papers. Each additional paper, such as an assignment or formal drawing, mustave its owncertificate of mailing or transmission.

 

$7299 7590 12/04/2006
Certificate of Mailing or Transmission

AVAGO TECHNOLOGIES, LTD..- 1 hereby certify that this Fee(s) Transmittal is being deposited with the United
P.O. BOX 1920 States Postal Service with sufficient postage forfirst class mai! in an envelope

— 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.

(Depositar’s name)

(Signature)

. . (Date)

10/608,605 06/27/2003 Kong Weng Lee : 70030259-t 2253
TITLE OF INVENTION: PACKAGING DEVICE FOR SEMICONDUCTOR DIE, SEMICONDUCTOR DEVICE INCORPORATING SAME AND
METHODOF MAKING SAME

APPLN.TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE|TOTAL FEE(S) DUE DATEDUE .

NO $0nonprovisional $1400 $300 $1700" 03/05/2007

OWENS, DOUGLAS W 2811 257-690000

2. Forprinting on the patentfront page,list
(1) the names of up to 3 registered patent attorneys
or agents OR,alternatively,

(2) the nameofa single firm (having asa membera 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. [fnonameis 3listed, no name'will be printed.

1. Change of correspondenceaddressor indication of "Fee Address” (37CFR 1.363).
CL] Change ofcorrespondence address (or Change of Correspondence
Address form PTO/SB/122)attached.

CL] "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

. ASSIGNEE NAME AND RESIDENCE DATATO 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 beenfiled forrecordation asset forth in 37 CFR 3.11. Completion ofthis form is NOTa substitute forfiling an assignment.
(A) NAMEOF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

 
tw

Please check the appropriate assignee category or categories (will not be printed on the patent) : C) individual O Corporation or other private group entity ©) Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
C1 Issue Fee 1D A checkis enclosed.

C) publication Fee (No small entity discount permitted) OQ Paymentbycredit card. Form PTO-2038 is attached. :

CJ Advance Order - # of Copies (J The Directoris hereby authorized to charge the required feet) any deficiency, or credit anyoverpayment, to Deposit Account Number enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

Qa. Applicant claims SMALL ENTITYstatus. See 37 CFR 1.27. Ob. Applicant is no longer claiming SMALL ENTITYstatus. See 37 CFR 1.27(g)(2).
 

NOTE:TheIssue 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 by the public whichis to file (and by the USPTO to process)an application. Confidentiality is governedby 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. Timewill vary depending upon the individual case. Any comments on the amountof time you require to completethis 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, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB contro! 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 22313-1450www.Uspio.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. CONFIRMATION NO.

 
10/608,605 06/27/2003 Kong Weng Lee 70030259-1 2253

AVAGO TECHNOLOGIES, LTD. OWENS, DOUGLAS W
P.O. BOX 1920

DENVER,CO 80201-1920 éBIt
DATE MAILED: 12/04/2006

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(applicationfiled 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 1s 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 Adjustmentis 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) WEBsite (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 ©
PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007.
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Applicant(s)  
 

  
 
 

  

Application No.

10/608,605
Examiner

EE
Notice of Allowability LEE ETAL.

Douglas W. Owens

 -- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSEDin 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 PATENTRIGHTS.This application is subject to withdrawalfrom issueattheinitiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

41.XJThis communication is responsive to the amendmentfiled on August 8. 2006.

2. BJ The allowed claim(s) is/are 22-27.

3. (J Acknowledgmentis madeof a claim for foreign priority under 35 U.S.C. § 119(a)-(d)or(f).
a) All b)) Some* cc) None of the:

1. (] Certified copies of the priority documents have been received.

2. (_] Certified copies of the priority documents have been received in Application No.
3. [J Copiesof the certified copies ofthe priority documents have beenreceivedin 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’ofthis communicationtofile a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENTor NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declarationis deficient.

5. (] CORRECTED DRAWINGS( as “replacement sheets”) must be submitted.
(a) C1 including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948)attached

1) DC) hereto or 2) [] to Paper No./Mail Date

(b) 1 including changes required by the attached Examiner's Amendment / Commentor in the Office action of
Paper No/MailDate_

Identifying indicia such as the application number(see 37 CFR 1.84(c)) should be written on the drawingsin the front(not the back) of
each sheet. Replacementsheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATIONaboutthe deposit of BBOLOGICAL 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. CJ Notice of Informal Patent Application (PTO-152)
2. CF) Notice of Draftperson's Patent Drawing Review (PTO-948) 6. C1 interview Summary (PTO-413),

Paper No./Mail Date
3. [X] Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. C1] Examiner's Amendment/Comment

Paper No./Mail Date 11/07/06
4. [1] Examiner's Comment Regarding Requirementfor Deposit 8. (J Examiner's Statement of Reasons for Allowance

of Biological Material

9.0 "D_ag We. Buteost.We 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-@7-20885 16:@3° 383 297 2266 383 297 2266 P.a?

Farm PTO-1449 ATTORNEY DOCKET NO. SERIAL NO.
79030259-1 41/608,605

 

 
  

  
 

 

   

UST OF PATENTS AND PUBLICATIONS FOR APPLICANT

APPLICANT'S INFORMATION DISCLOSURE Lee etal. .‘ STATEMENT

Use soveral shoots If nocessa June 27, 2003

REFERENCE DESIGNATION -U.S. PATENT DOCUMENTS

EXAMINER OOCUMENT DATE NAME
INITIAL, NUMBER

DWO | 5,006,673 "| April 8, 1994 Freymanet al.

BO|[serorer[entra187]Oa
ae

DWwo
6,828,510 December 7, 2004 Asaietal.

FOREIGN PATENT DOCUMENT

 
OTHER REFERENGES(including Author,Title, Date, Pertinent Pages, ote.

EXAMINER==/Douglas W Owens DATE CONSIDERED 5/24/2006
* Copies of these reforances are not enclosed Pursuant to 47 CFR 1.98(d). (Soe aceampanying IDS)

. Paga:1 of 2

PAGE 7/8*RCVD AT11/7/2006 5:44:27 PM [Easter Standard Time]* SVR:USPTO-EFXRF-(/1* DNIS:2738300 * CSID‘303 297 2266 * DURATION (mm-ss}:02:30

BEST AVAILABLE COPY
BEST AVAILABLE COPY

Cree Ex. 1002 Page 220
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NOV-67-208@5 16:04 303 297 2266 363 297 2266

Form PT0-1449 .| ATTORNEY DOCKET NO,
70030259-1

  

   

  

UST OF PATENTS AND PUBLICATIONS FOR APPLICANT

APPLICANT'S INFORMATION DISCLOSURE Lee et al.STATEMENT

Use several shoots if nocoss June 27, 2003

REFERENCE DESIGNATION U.S. PATENT DOCUMENTS

A "INTRAL NUMBER

DWO | 2003/0017645 Ai‘|January 23,2003‘|Kabayashiet al.
DWO | 2003/0020126 A1 January 30, 2003 Sakamotoet al.

2003/0040138 A1 Feburary 27, 2003|Kobayashietal.
DWO

FOREIGN PATENT DOCUMENT

COCUMENT
NUMSER 

OTHER REFERENCES including Author, Titie Date, Pertinent Pages, atc.

EXAMINER Douglas W Owens DATE CONSIDERED 11/24/2006
* -Coples of these references ara not enclosed Pursuantto 37 CFR 1.98(d). (See accompanying [DS)

Page 2 of 2

PAGE818*RCVD AT 11712006 5:44:27 PA Easter Standard Time]  SVR:USPTO-EFYRF.¢I* DNIS:2738200° CSI0:303 267 2266" DURATION (nm§)02-10.5

BEST AVAILABLE COPY pest AVAILABLE COPY
Cree Ex. 1002
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r211900Z%}‘onsededjouedBHOwewapeilpuejwajedSNdv'apwz(ayeq)(aauwex3Asewld)SINBIYUd(S)WUIEIDJUN.900c/FC/LLsuamo‘Mselbnog
9090;

(Gauwexyjuelsissy)

9

:peMoO}}YySWE]12301ANONQ3SWIV1D-NONaHssv15ansNOILVOIEISSV19TWNOILVNYSLNITWNISINOLL8ZMsejSnog'suamMowunyyJaujwex3|Wiaans0980901uUONeIfISsel/genss]voNeuIWweXxaayJapunjuajzed/(s)yuRaddy‘ONJosjUuOD/uOHes)|\ddy 
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Application/Contro! No. Applicant(s)/Patent Under

Reexamination

ca LEE ETAL
Examiner Art Unit

Owens, Douglas W 2811

Search 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

wl —
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

U.S. Patent and Trademark Office Part of Paper No.: 20061124
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AVAGO TECHNOLOGIES,LTD. ATTORNEY DOCKET NO. 70030259-1P.O. Box 1920
Denver, Colorado 80201-1920

IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

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 SEMICONDUCTORDIE, SEMICONDUCTORDEVICE
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 wasfiled prior to May 29, 2000, applicant may wish to considerfiling a continued

prosecution application (CPA) under CFR 1.53(d) (PTO/SB/29) instead of a RCEto 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

1] 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] Enclosed:
C] Amendment/Reply
[_] Affidavit(s)/Declarations(s)
[x] 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(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
oO] One month $120.00
C] Two months $450.00
oO Three months $1020.00
oO Four months $1590.00

The RCEfee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCEisfiled.
The Director is hereby autorized to charge any underpaymentof fees, or credit any overpayments, to Deposit Account
No. 50-3718.

Respectfully submitted,
Lee etal.

By  /Jay K. Malkin/

Attorney/Agent for Applicant(s)

Reg. No. 31,393

| herebycertify that this paper is being electronically transmitted .
to the Commissionerfor 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:

Page 2 of 2Rev 10/04 (RCE)
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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 etalSTATEMENT ‘
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 etal.

2002/0179335 December 5, 2002 Curcio etal.

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)
Page 1 of 1

Rev 10/03 (PTO 1449)
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

First Named Inventor/Applicant Name:

10608605

27-Jun-2003

PACKAGING DEVICE FOR SEMICONDUCTORDIE,
SEMICONDUCTOR DEVICE INCORPORATING SAME AND METHOD
OF MAKING SAME

Kong Weng Lee  Filer:

Attorney Docket Number:

Filed as Large Entity

Utility Filing Fees

Description

BasicFiling:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Cree Ex. 1002

Jay Kevin Malkin/Joy Reinhart

70030259-1

|Fevcate|ouny]Anum Sub-Total in

USD($)

Page 229
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Description Fee Code|Quantity] Amount eiSDES) in

Miscellaneous:

Requestfor continued examination 1801 1 790 790

Total in USD ($) 790 
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Electronic Acknowledgement Receipt
 

EFSID:

Application Number:

International Application Number:

Confirmation Number:

1473907

10608605

2253
 

Title of Invention:
PACKAGING DEVICE FOR SEMICONDUCTORDIE,
SEMICONDUCTOR DEVICE INCORPORATING SAME AND METHOD
OF MAKING SAME

 

First Named Inventor/Applicant Name:

Customer Number:

Filer:

Filer Authorized By:

Kong Weng Lee

57299

Jay Kevin Malkin/Joy Reinhart

Jay Kevin Malkin
 

  Attorney Docket Number: 70030259-1

Receipt Date: 29-JAN-2007

Filing Date: 27-JUN-2003

Time Stamp: 17:41:55
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Document ae . . . Multi Pages
Number DocumentDescription File Name File Size(Bytes) Part /.zip| (if appl.)

Request for Continued Examination
(RCE) RCEelectronicfiling.pdf 433589 2 

Warnings:

This is nota USPTO supplied RCE SB30 form.

Information:

Information Disclosure Statement

(IDS) Filed PTO1449.pdf 4676414 1 
Warnings:

Information:

This is not 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 Receiptevidencesreceipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof 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 componentsfora 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
shownon this AcknowledgementReceiptwill 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 acceptanceof 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.

NewInternational Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary
componentsfor aninternationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number andof 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
Receiptwill establish the international filing date of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE UW ' f)UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450www.uspto.gov

 
NOTICE OF ALLOWANCEAND FEE(S) DUE

AVAGO TECHNOLOGIES, LTD. CRANE, SARA W
P.O. BOX 1920 PAPER NUMBER

DENVER, CO 80201-1920 al
DATE MAILED:04/04/2007

FILINGDATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.|CONFIRMATIONNO.

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 SMALLENTITY ISSUE FEE DUE PUBLICATION FEE DUE|PREV.PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $0$1400 $300 $1700 07/05/2007nonprovisional

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCEAS A PATENT.

THIS APPLICATION IS SUBJECTTO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP1308.

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 REPLYTO THIS NOTICE:

I. Review the SMALL ENTITYstatus shown above.

If the SMALL ENTITYis shown as YES,verify your current If the SMALL ENTITY is shown as NO:
SMALLENTITYstatus:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shownabove,or
above. : ‘

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITYstatus before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE(if required) claiming SMALL ENTITYstatus, check box 5a on Part B - Fee(s)
and twice the amountof the ISSUE FEE shown above, or Transmittal and pay the PUBLICATIONFEE(if required) and 1/2

the ISSUE FEE shownabove.

Il. PART B - FEE(S) TRANSMITTAL,orits equivalent, must be completed and retumed to the United States Patent and Trademark Office
(USPTO)with your ISSUE FEE and PUBLICATIONFEE(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 dueto 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 FEEunless advisedto the contrary.

IMPORTANT REMINDER:Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenancefees.It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page | of 3
PTOL-85 (Rev. 07/06) Approvedfor use through 04/30/2007.
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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
Commissionerfor Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should beused for transmitting the ISSUE FEE and PUBLICATION FEE(if required). Blocks 1 through 5 should be completed where
appropniate. All further correspondence including the Patent, advance orders and notification of maintenance fees willbemailed to the current correspondence address asindicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"formaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block | for any change ofaddress) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.

 

57299 7590 04/04/2007 Certifi f rertificate of Mailing or Transmission

AVAGO TECHNOLOGIES, LTD. [hereb certify that this Fee(s) Transmittal is being deposited with the UnitedP.O. BOX 1920 _ States Postal Service with sufficient postage for first class mail in an envelope= . 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)

TIONDOCKET

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 ISSUE FEE DUE PUBLICATION FEE DUEjPREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

$0nonprovisional NO $1400 $300 $1700 07/05/2007

EXAMINER CLASS-SUBCLASS

CRANE, SARA W 2811 257-690000

   
 

 
  

L. Cha
CFR 1

(J Change ofcorrespondence address (or Change of Correspondence
Address form PTO/SB/122)attached.

(CQ "Fee Address"indication (or "Fee Address" Indication form
PTO/SB/47, Rev 03-02 or more recent) attached. Use of a Customer
Numberis required.

2. Forprinting on the patentfront page,list
(1) the namesofup to 3 registered patent attorneys
or agents OR,alternatively,

(2) the nameofa single firm (having asa membera=2
tegistered attorney or agent) and the namesofup to
2 registered patent attorneys or agents. [fnonameis 4
listed, no name will be printed.

gest correspondence address or indication of "Fee Address" (37

  

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. [f 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 NOTasubstitute forfiling an assignment.
(A) NAMEOF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent): Cl individuat Corporation orotherprivate group entity C) Government

4a. The following fee(s) are submitted: 4b. PaymentofFee(s): (Pleasefirst reapply any previously paid issue fee shown above)
O issue Fee Cl A checkis enclosed.
©) Publication Fee (Nosmall entity discount permitted) 0 Paymentby credit card. Form PTO-2038 is attached.

CO) Advance Order - # of Copies (TheDirectoris hereby authorized to charge the required feet) any deficiency, or credit anyoverpayment, to Deposit Account Number enclose an extra copy of this form). 

5. Changein Entity Status (from status indicated above)

Oa. Applicant claims SMALL ENTITYstatus. See 37 CFR 1.27. Ob. Applicant is no longer claiming SMALL ENTITYstatus. See 37 CFR 1.27(g)(2).
NOTE: TheIssue 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

Typedor printed name Registration No.

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. Timewill vai depending upon the individual case. Any comments on the amountof time you require to completethis form and/or suggestions for reducing this burden, should be sentto the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, BO.
Box 1450. Alexan mavin inig32313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO 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.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public whichis to file (and by the USPTOto process)

PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007. OMB0651-0033 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 COMMERCEUnited States Patent and Trademark Office

Address: COMMSSIONER FOR PATENTSP.O. Box 1450

Alexandria Niinia 22313-1450www.uspl

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
10/608,605 06/27/2003 Kong WengLee 70030259-1 , 2253

AVAGO TECHNOLOGIES, LTD. CRANE, SARA W

DENVER,CO 80201-1920 oan
DATE MAILED:04/04/2007

Determination of Patent Term Adjustment under35 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 Adjustmentwill be 0 day(s).

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis thefiling date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEBsite (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
PTOL-85 (Rev. 07/06) Approved for use through 04/30/2007.
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Application No. Applicant(s) .

10/608 605 LEE ETAL.
Examiner Art Unit

Sara W. Crane 2811

-- The MAILING DATEof this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED inthis 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 GRANTOF 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.

 
 

Notice of Allowability

  

1. DX] This communication is responsive to papers of 29 January 2007 (RCEfiling).

2. KX] The allowed claim(s) is/are 22-27.

3. [J Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
‘a)O All ~=b) (J Some*  c)[L) None of the:

1. CJ Certified copies of the priority documents have been received.

2. CJ Certified copies of the priority documents have been received in Application No.

3. (1 Copies of the certified copies of the priority documents have been receivedin this national stage application from the

International Bureau (PCT Rute 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE?”ofthis communicationtofile a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTH PERIOD IS NOT EXTENDASBLE. .

4. (J A SUBSTITUTE CATH OR DECLARATION mustbe submitted. Note the attached EXAMINER’S AMENDMENTor NOTICE OF
INFORMALPATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declarationis 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) CJ) hereto or 2) to PaperNo./Mail Date

(b) (] including changes required by the attached Examiner's Amendment / Cammentorin 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 drawingsin 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. (] Noticeof Informal Patent Application

2. (J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [] interview Summary (PTO-413),
Paper No/Mail Date ty

3. Ad Information Disclosure Statements (PTO/SB/08), 7. Examiner's Amendment/Comment
Paper No./Mail Date 29 January 2007

4. Examiner's Comment Regarding Requirementfor Deposit 8. (J Examiner's Statement of Reasonsfor 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

Art Unit: 2811

REASONS FOR ALLOWANCE

The following is an examiner’s statement of reasonsfor 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 setforth in claim 1.

The references cited on form PTO 892 are similar in some ways to references

already of record, showing LEDshaving interconnecting elementsextending through
the underlying substrate to contact back surface electrodes.

Any comments considered necessary by applicant must be submitted no later

than the paymentof the issue fee and, to avoid processing delays, should preferably

accompanythe 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 numberis (571) 272-1652.

The fax phone numberfor 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 accessto 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 etalSTATEMENT , ‘
FILING DATE

Use several sheets if necessai June 27, 2003

REFERENCE DESIGNATION U.S. PATENT DOCUMENTS

EXAMINER|* DOCUMENT DATE . NAME
INITIAL NUMBER

ISC/ || 2,907,925 October 6, 1959 Parsons
{SC/ | 5,440,075 August 8, 1995 Kawakita etal. 

SC 2002/0179335 December5, 2002 Curcio etal.  ISC/ 2003/0168256 September 11, 2003|Chien

 

 

FOREIGN PATENT DOCUMENT
  

DOCUMENT TRANSLATION
NUMBER YES NO

 

 

    
OTHER REFERENCES(including Author, Title, Date, Pertinent Pages,etc.)

  

  
 

EXAMINER (Sara Crane/ DATE CONSIDERED 03/29/2007

* 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. Applicant(s/Patent Under
Reexamination

10/608 ,605 LEE ETAL.
Notice of References Cited Examiner Art Unit

Sara W.Crane 2811 Page 1 of 1
U.S. PATENT DOCUMENTS

Document Number Date pgs
Country Code-Number-Kind Code MM-YYYY Classification

A_|US-2002/0139990 10-2002 Suehiroetal. 257/99

*|Bg|US-5,177,593 , 01-1993 Abe, Munezo 257/98

* US-7,098,593 08-2006 Teng, Ming-Ching 313/581

  

  
 

FOREIGN PATENT DOCUMENTS

Document Number
Country Code-Number-Kind Code |. Classification

  

*A copyofthis 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 orforeign.
U.S. Patent and Trademark Office .

PTOQ-892 (Rev. 01-2001) , Notice of References Cited Part of Paper No. 20070329

Cree Ex. 1002 Page 242



Cree Ex. 1002 Page 243

wpe . Application/Control No. Applicant(s)/Patent underIssue Classification PP appiicante
10/608,605 LEE ETAL.
Examiner Art Unit

Sara W. Crane 2811

ISSUE CLASSIFICATION
CROSS REFERENCE(S)

SUBCLASS (ONE SUBCLASS PER BLOCK)

 

Sara Crane 0G
Pemary Examiner Print Fig.

i (Primary miner) «(Legal Instruments Examiner) (Date) f ete 3 4E,4F
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|1)| |71||_| 101 |_| 161

||12| |72||102 |_|162||_|192|

Y|a$| -—}13 tL— 103 133 |_|163| |_|193||4h| 74 104 ,dtt64} |194|
|_|ab| ||75||_| 105 |__|165|||195|
|16| |_|76||__| 106 |__|166||__|196|

ar a7] Thor [467]=_|197]
4B| |[78] [| 108 |168)=|_|198|
|1p| |_|79||_|109|___|169|||199|
|2p| |_|80||_|110|140 |_|170|200

|2 |__|84|Hn 141 4 |__|201|\ Ffez] at 142 172 |__|202|
Zz |83|||113||_|173|[|__|203|
3 |_|84|||114|144 ||174||_|204|

||85|||115||__|175||_|205|
||86|||116||__|176||__|206|

& |_|87||147||177||__|207|
28 |_|88|[118 148 |__|178||_|208|
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U.S. Patent and Trademark Office Part of Paper No. 20070329
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Application/Control No. Applicant(s)/Patent under
Search Notes Reexamination

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

Sara W. Crane 2811

SEARCH NOTES

SEARCHED (INCLUDING SEARCH STRATEGY)

 
Examiner  
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Application/Control No. Applicant(s)/Patent under

Reexamination

10/608,605 ‘ LEE ET AL.
Examiner Art Unit

Sara W. Crane 2811
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

First Named Inventor/Applicant Name:

10608605

27-Jun-2003

PACKAGING DEVICE FOR SEMICONDUCTORDIE,
SEMICONDUCTOR DEVICE INCORPORATING SAME AND METHOD
OF MAKING SAME

Kong Weng Lee  Filer:

Attorney Docket Number:

Filed as Large Entity

Utility Filing Fees

Description

BasicFiling:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-lssuance:

Utility Appl issue fee

Publ. Fee- early, voluntary, or normal

Scott Weitzel/Adrienne Barclay

70030259-1

 |Fevcate|ouny]Anum

| 1504 | 1 | 300 |

Sub-Total in

USD($)

1400

300 
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Description Fee Code Quantity Amount eiSDES) in

Extension-of-Time:

Miscellaneous:

Total in USD($) 1700
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Electronic Acknowledgement Receipt
 

EFSID:

Application Number:

International Application Number:

Confirmation Number:

1940428

10608605

2253
 

Title of Invention:
PACKAGING DEVICE FOR SEMICONDUCTORDIE,
SEMICONDUCTOR DEVICE INCORPORATING SAME AND METHOD
OF MAKING SAME

 

First Named Inventor/Applicant Name:

Customer Number:

Kong Weng Lee

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

Paymentinformation:

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 overpaymentas follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17 

File Listing:
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Document ae . . . Multi Pages
Number DocumentDescription File Name File Size(Bytes) Part /.zip| (if appl.)

    
1 Issue Fee Payment (PTO-85B) IssueFee. pdf 383904 1

Warnings:

Information:

2 Fee Worksheet (PTO-06) fee-info.pdf 2

Warnings:

Information:

Total Files Size (in bytes): 392243

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof 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 componentsfora 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
shownon this AcknowledgementReceipt 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 acceptanceof 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
componentsfor an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Numberand 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
Receiptwill 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 PATEN''S

P.O. Box 1450
Alexandria, Virginia 22313-1450
www usplo.gov

 
  

10/608,605 08/14/2007 7256486 70030259-| 2253

57299 7590 07/25/2007

Kathy Manke
Avago Technologies I .imited
4380 Ziegler Road
Fort Collins, CO 80525

ISSUE NOTIFICATION

The projected patent numberand 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 adjustmenton the front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis 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) WEBsite (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
(371)-272-4200.

APPLICANT(s) (Please see PAIR WEBsite http://pair.uspto.gov for additional applicants):

Kong WengI.ee, Penang, MAILAYSITA;
Kee Yean Ng, Penang, MALAYSIA;
YewCheong Kuan, Penang, MALAYSIA;
Gin Ghee ‘l'an, Penang, MALAYSIA;
Cheng WhyTan, Penang, MALAYSIA;

TR103 (Rev. 11/05)
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03-28-12,18:45  jMarkPro 45742738500 , 2488160212 # 2/ 3

“

Smnil Entity Declaration

|
PATENT

IN THE UNITED STATES PATENT AND TRADEMARK. OFFICE

 

Current Date Wareh >e, YerD

Vadant Wes, Please see. Ste attachsof .
CHANGE OF ENTITY STATUS PURSUANT TO 37 C.E.R. §1.27 (g)(2)

Comunissioner 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 ts

entitled to small entity status.

Respectfully submitted,
COMPANY or FIRM

NAME AND ADDRESS:

  
 

 

INTELLECTUAL DISCOVERY Signature
135-090
Golden Tower 10F

. Printed Name
#511 Samscong-ro, Gangnam-gu,Seoul, Koren ° sro CHO MIYOUNG

Title
Manager

OR 
Reg. # if US Attorney

PAGE 219* RCVD AT3/28/2013 2:32:45 PM [Eastern Daytight Time] * SVR:W-PTOFAX-002/39 * DNIS:2736500 * CSID: 2488160942 * DURATION (mm-ss):02-1f
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03-28-13; 18:45 ;MarkPro 15712736500 , 2488180912 # 4/
a

Schedule A — Patents assigned to *Assignee*

PERTEN Cae
10/071987 6940102 - 2005-09-06

09/783101 6943666 __

40/128446|2002-04-23 | 6949771 2005-09-27 .
10/370435 6967123

10/374268 2003-02-25 | 7021807

10/820342: 7066633

10/609160 2003-06-27 7075225

27 10/617626 7075233

10/649094 7102177

11/145140 7105863

10/798130 7108413

101267759 7112916

11/075242 | 7115428

09/924653 7129638 2006-10-31

40/661054 .| 2003-09-12 7145182

10/755047 7183588

10/833905 7210817

37 11/205580 7230222

8 10/798477 7239080 .| 2007-07-03

10/789136 , 7261441 2007-08-28

PAGE 4/9 RCVD AT 3/28/2013 2:32:45 PM (Eastern Daylight Time] * SUR:W-PTOFAX-002/39 * DNIS:2736500 * CSID:2488160912 * DURATION (mnm-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

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

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 bythe 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 bythe assignee to act in representative

capacity under 37 C.F.R. 1.34 for purposesoffiling this request only. Should the Office have

any questions, the Office is invited to call the undersigned at (312) 913-3341.

McDonnell Bochnen 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 WackerDrive, 7" Floor
Chicago, IL 60606
(312)913-0001

Cree Ex. 1002

Respectfully submitted,

McDONNELL BOEHNEN

HULBERT & BERGHOFF LLP

By: _/Michael D. Clifford/
Michael D. Clifford

Reg. No. 60,550
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Electronic AcknowledgementReceipt

28396281

Application Number: 10608605

International Application Number:

Confirmation Number:

PACKAGING DEVICE FOR SEMICONDUCTORDIE, SEMICONDUCTORDEVICE
Title of Invention: INCORPORATING SAME AND METHOD OF MAKING SAME

First Named Inventor/Applicant Name: Kong Weng Lee

Customer Number: 57299

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 11 1{a)

 
Paymentinformation:

Submitted with Payment

File Listing:

Document «as File Size(Bytes)/ Multi PagesieeMessage Digest (ifappl.)
Assertion of entitlement to small entity

7256486_SmallEntityStatus.pdf|status 6ab265b9b04 Sc7#e8986ac9d691 17298c9d|
4eeSb

 

Warnings:
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Information:

This AcknowledgementReceipt evidencesreceipt on the noted date by the USPTOof 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 componentsfora 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 shownon this
Acknowledgement Receiptwill establish thefiling 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 internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe 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 AcknowledgementReceiptwill establish the internationalfiling 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 offacts that make Applicant unsure as to whether Applicantis

eligible for small entity status. Accordingly, large entity status is now claimed by the Applicantfor

the above-identified patent.

Thepractitioner signing below is authorized bythe assignee to act in representative

capacity under 37 C.F.R. 1.34 for purposesof 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 Bochnen Hulbert & Berghoff LLP
300 South Wacker Drive
Chicago, IL 60606
(312}913-0001
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Date: May 17, 2017

McDonnell Boehnen Hulbert & Berghoff, Ltd.
300 South WackerDrive, 7" Floor
Chicago, IL 60606
(312)913-0001

Cree Ex. 1002

Respectfully submitted,

McDONNELL BOEHNEN

HULBERT & BERGHOFF LLP

By: _/Michael D. Clifford/
Michael D. Clifford

Reg. No. 60,550
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Electronic AcknowledgementReceipt

29240822

Application Number: 10608605

International Application Number:

Confirmation Number:

PACKAGING DEVICE FOR SEMICONDUCTORDIE, SEMICONDUCTORDEVICE
Title of Invention: INCORPORATING SAME AND METHOD OF MAKING SAME

First Named Inventor/Applicant Name: Kong Weng Lee

Customer Number: 57299

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 11 1{a)

 
Paymentinformation:

Submitted with Payment

File Listing:

Document «as File Size(Bytes)/ Multi PagesieeMessage Digest (ifappl.)
Notification of loss of entitlement to

. 7256486_LargeEntityStatus.pd
small entity status 14ee2a99856782c79bbe939ea711/ 73268a}

 

Warnings:
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Information:

This AcknowledgementReceipt evidencesreceipt on the noted date by the USPTOof 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 componentsfora 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 shownon this
Acknowledgement Receiptwill establish thefiling 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 internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and ofthe 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 AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Case 2:17-cv-00310-JRG Document4 Filed 04/13/17 Page 1of1PagelD #: 90
AO 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, Marshall Division on the following 

(_] Trademarks or (MW Patents. ( [J] 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 DEFENDANT

Document Security Systems, Inc. Everlight Electronics Co., Ltd. and Everlight Americas, Inc. 
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

[] Amendment L] Answer CL] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upontermination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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Case 2:17-cv-00309-JRG Document 4 Filed 04/13/17 Page 1of1PagelD#: 111
AO 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, Marshall Division on the following 

(_] Trademarks or (MW Patents. ( [J] 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.

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY

[] Amendment L] Answer CL] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

 
 

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upontermination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

Cree Ex. 1002 Page 263



Cree Ex. 1002 Page 264

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 REPORT ON THE' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Bax 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 ff Patents. ( 1 the patent action involves 35 U.S.C. § 292.): :
DOCKET NO. DATEFILED U.S, DISTRICT COURT

2:17-ev-310 4/13/2017 Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT

 
  

Document Security Systems,Inc. Everlight Electronics Co., Ltd. and Everlight Americas, inc.

TRADEMARKNO. HOLDEROF PATENT OR TRADEMARK
9/27/2005 Document Security Systems, Inc.

Document Security Systems,Inc.

Document Security Systems, Inc.

4 7,256,486 B2 Document Security Systems, inc.

Ea
In the above—entitled case, the following patent(s)/ trademark(s} have been included:

DATE INCLUDED INCLUDED BY
O Amendment CL] Answer CI CrossBill (1 Other Pleading

PATENT OR DATE OF PATENT eer
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK  
 

 

  
 

es
po
pCO
Cn
eMC

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/SUDGEMENT

 
(BY) DEPUTY CLERK

Copy 1—Uponinitiation ofaction, mail this copy to Director Copy }—Upon termination of action, mail this copy to Director
Copy 2—Uponfiling documentadding patent{s), mail this copy to Director Copy 4—Case file copy

Cree Ex. 1002 Page 264



Cree Ex. 1002 Page 265

Case 2:17-cv-00309 Document 4 Filed 04/13/17 Page 1of1PagelD #: 111

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/or15 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

(J Trademarks or (i 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 Eastem District of Texas, Marshall Division

PLAINTIFF DEFENDANT

 

 Document Security Systems,Inc. Cree,Inc.

HOLDER OF PATENT OR TRADEMARK

Document Security Systems,Inc.

8/14/2007 Document Security Systems, Inc.

Document Security Systems, Inc.

4 7,524,087 B1 4/28/2009 Document Security Systems, Inc.

5 7,919,787 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
CO Amendment (J Answer OO CrossBill (1) Other Pleading

PATENT OR DATE OF PATENT uNTRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

Pe
pCO
af)
fd—SS

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION UDGEMENT

  
 

 
 
 

  
  (BY) DEPUTY CLERK

Copy 1—Uponinitiatios of action, mail this copy to Director Copy 3—Upon termination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Case file copy
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AO 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 California District Court - So Div on the following
 

(_] Trademarks or (MW Patents. ( [J] the patent action involves 35 U.S.C. § 292.):

DOCKETNO. 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 
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

[] Amendment L] Answer CL] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

(BY) DEPUTY CLERK 
Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upontermination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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AO 120 (Rev. 08/10)

 TO: Mail Stop 8 REPORT ON THE
. Director of the U.S. Patent and Trademark Office FILING OR DETERMINATIONOF 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 (MW Patents. ( [J] the patent action involves 35 U.S.C. § 292.):

DOCKETNO. DATE FILED U.S. DISTRICT COURT
17cv04263 6/8/2017 California Central District Court

PLAINTIFF DEFENDANT

Docuemin Security Systems Cree, Inc.

Pew
Praews[Sd
a
a
sree|SdSSS

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY

[] Amendment L] Answer CL] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

 
 

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

(BY) DEPUTY CLERK 
Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upontermination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

Cree Ex. 1002 Page 267
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AO 120 (Rev. 08/10)

 TO: Mail Stop 8 REPORT ON THE
. Director of the U.S. Patent and Trademark Office FILING OR DETERMINATIONOF 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 (MW Patents. ( [J] the patent action involves 35 U.S.C. § 292.):

DOCKETNO. DATE FILED U.S. DISTRICT COURT
17cv04273 6/8/2017 California Central District Court

PLAINTIFF DEFENDANT

Document Security Systems Everlight Electronics

Pew|SS
praer|Sd
brewer|SiSS
a
 

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY

[] Amendment L] Answer CL] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

(BY) DEPUTY CLERK 
Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upontermination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

Cree Ex. 1002 Page 268
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Case 2:17-cv-00309-JRG Document 4 Filed 04/13/17 Page 1of1PagelD#: 111
AO 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, Marshall Division on the following 

(_] Trademarks or (MW Patents. ( [J] 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.

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY

[] Amendment L] Answer CL] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

 
 

In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upontermination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

Cree Ex. 1002 Page 269
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Case 2:17-cv-00310-JRG Document4 Filed 04/13/17 Page 1of1PagelD #: 90
AO 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, Marshall Division on the following 

(_] Trademarks or (MW Patents. ( [J] 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 DEFENDANT

Document Security Systems, Inc. Everlight Electronics Co., Ltd. and Everlight Americas, Inc. 
In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

[] Amendment L] Answer CL] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upontermination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

Cree Ex. 1002 Page 270
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Case 2:47-cv-05184-JVS-ICG Documents Filed O7/LA/17 Page lofi Page ID #82
AO 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 Central District of California on the following 

(_] Trademarks or (MW Patents. ( [J] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:17-cv-05184 7/13/2017 Central District of California

PLAINTIFF DEFENDANT

Document Security Systems, Inc. OSRAM GmbH; OSRAM Opto Semiconductors GmbH &
Co.; and OSRAMSylvaniaInc. 

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY

[] Amendment L] Answer CL] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upontermination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

Cree Ex. 1002 Page 271
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Case 2:47-cv-00050-JVS-ICG BocumentS Filed OG/15/17 Page lofi Page IDs: 74
AO 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 Central District of California on the following 

(_] Trademarks or (MW Patents. ( [J] the patent action involves 35 U.S.C. § 292.):

DOCKETNO. DATEFILED U.S. DISTRICT COURT
2:17-cv-06050 8/15/2017 Central District of California

PLAINTIFF DEFENDANT

DocumentSecurity Systems, Inc. LITE-ON, INC. and LITE-ON TECHNOLOGY
CORPORATION 

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY

[] Amendment L] Answer CL] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upontermination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

Cree Ex. 1002 Page 272
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Case 2:17-cv-08849-DSF-AGR Document3 Filed 12/07/17 Page 1of1 Page ID #110
AQ 120 (Rev, 08/103

 

 

Mail Stop § 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 Gentrat District of California on the following

Cl Trademarks or=(Patents. ¢ [7 the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COUR!
2:17-cv-08849 12/7/2017 Central District of California

PLAINTIFF DEFENDANT

   

 
  

Document Security Systems, Inc. Nichia Corporation and Nichia America Corporationae Document Security Systems,Inc.

In the above—entitled case, she following patent(s)/ trademark(s) have been included:

DATE INCLUBED INCLUDED BY

O Amendment LJ] Answer CO Cross Bill CJ Other Pleading
PATENT OR DATE OF PATENT 7 SACPERT EC -

TRADEMARK NO OR TRADEMARK HOLDER OF PATENI OR TRADEMARK

Co
POCO
BOOS
AOU
s|

 
 
 

 

  
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISIONALIBGEMENT

CLERK (BY) DEPUTY CLERK 
Copy 1—Upon initiation of action, mail this copy to Director Copy 3—-Upon terminationof action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

Cree Ex. 1002 Page 273
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Case 2:47-cv-05184-JVS-ICG Documents Filed O7/LA/17 Page lofi Page ID #82
AO 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 Central District of California on the following 

(_] Trademarks or (MW Patents. ( [J] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:17-cv-05184 7/13/2017 Central District of California

PLAINTIFF DEFENDANT

Document Security Systems, Inc. OSRAM GmbH; OSRAM Opto Semiconductors GmbH &
Co.; and OSRAMSylvaniaInc. 

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY

[] Amendment L] Answer CL] Cross Bill L] Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upontermination ofaction, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy

Cree Ex. 1002 Page 274


